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ABSTRACT

Objective: Cancer detection rates are on the rise because of
advances in technology, more widely used imaging methods, and the
widespread implementation of screening tests. While the increase
is more noticeable among early stage cancers, there has also been
an increase in metastatic stage patients. This study evaluated the
distribution of patients receiving home health care services (HHC) for
urologic cancers, including prostate, kidney, and adrenal cancers, over
the course of several years.

Methods: This study evaluated the number of patients who received
HHC services for prostate, kidney, and adrenal cancer between 2011
and 2017. The number of patient visits and service teams was also
assessed.

Results: This study evaluated the number of patients who received
HHC services for prostate, kidney, and adrenal cancer between 2011
and 2017. The study found an increase in service teams, from 593 in
2011 to 662 in 2017, operating across 81 provinces in the country.
Between 2011 and 2017, there was an increase in the number of
patients diagnosed with urological malignancies, primarily prostate
cancer. In 2011, 1,407 patients were treated, whereas in 2017, 13,007
patients were treated. The increase in this figure was attributed to
improved diagnoses, heightened HHC awareness, and increased
healthcare services.

Conclusion: It is worth noting that urological malignancies are on the
rise globally, and this trend is also observed in our country. Routine
home visits for patients undergoing active or palliative treatment
are crucial for the follow-up and seamless continuation of care. In
this group of patients, particularly those in advanced stages, physical
limitations and contact with other patients make it challenging to
attend hospital appointments. As such, raising awareness is key to
expanding access to a broader pool of patients.
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Oz

Amag: Teknolojideki ilerlemeler, gorlintiileme yéntemlerinin ve tarama
testlerinin yayginlagmasiyla kanser tespit oranlari artmaktadir. Bu
calismada, prostat, bobrek ve adrenal kanserler de dahil olmak tzere
urolojik kanserler icin evde saglk hizmetleri (HHC) alan hastalarin
yillara gore dagilimlarinin degerlendirimesi amaglandi.

Yéntemler: Bu galismada 2011-2017 yillari arasinda prostat, bébrek ve
adrenal kanser nedeniyle HHC hizmeti alan hastalar degerlendirildi.
Hasta ziyaretleri ve servis ekiplerinin sayilari degerlendirilmeye alindi.

Bulgular: Ulkemizde 81 ilde faaliyet gdsteren hizmet ekiplerinin
sayisinin 2011’de 593 iken bu sayinin 2017’de 662'ye yukseldigini
gbzlendi. 2011-2017 yillari arasinda basta prostat kanseri olmak lzere
urolojik malignite tanisi konulan hasta sayisinda artis saptandi. 2011
yilinda 1.407 hasta tedavi edilirken, 2017 yilinda 13.007 hasta tedavi
edildi. Bu rakamdaki artis, iyilesen teshislere, artan HHC farkindaligina
ve artan saghk hizmetlerine baglandi.

Sonug: Urolojik malignitelerin diinya capinda artis gdsterdigini ve
bu egilimin Ulkemizde de gozlendigini belirtmekte fayda vardir.
Aktif veya palyatif tedavi géren hastalarin rutin ev ziyaretleri, hasta
takibi ve bakimin sorunsuz devami agisindan bulyik 6nem tasiyor.
Bu grup hastalarda, 6zellikle de ileri evrelerde, fiziksel kisithhklar ve
diger hastalarla temas, hastane randevularina gitmeyi zorlastiriyor.
Bu nedenle, farkindaligin artirilmasi, erisimin daha genis bir hasta
havuzuna genisletilmesinin anahtaridir.

Anahtar Sozciikler: Evde bakim hizmetleri, Groonkoloji, Urolojik
kanserler
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INTRODUCTION

With advancements in cancer diagnosis and treatment, an
increasing number of patients are being diagnosed at an early stage
and receiving more effective treatments. Cancer patients undergo
several hospital visits for diagnosis and treatment. In tertiary
hospitals with a high patient volume, routine patient controls
intensify the workload. In addition, patients facing the challenge of
visiting hospitals for routine check-ups encounter difficulties and an
increased risk of infection, particularly immunosuppressed ones.

The aim of home health care services (HHC) is to provide examination,
analysis, treatment, and medical care, including rehabilitation, to
patients in need within their own homes and family environment.
In addition, social and psychological support services are offered to
both patients and their family members as a whole. This ensures
comprehensive care and promotes a comfortable and familiar
environment for patient recovery. Technical terms will be explained
upon first use, and the language will remain objective, formal, and
free from biased or emotional language. The text adheres to all
conventional academic structures and guidelines, with impeccable
grammatical correctness, precise word choice, clear logical
progression, and causal connections between statements. Since
2011, the Ministry of Health has been offering Home Health Services
(HHS) to provide examination and manipulative medical services for
patients in the comfort of their homes.

Urologic cancers include cancers of the kidney, adrenal gland,
urinary tract, and genital organs, such as the prostate and testicles.
According to 2019 data from the United States, 4 out of the 7 most
prevalent cancer types in men are urologic cancers (1). Prostate
cancer is the most common cancer in men. The incidence of urologic
malignancies is increasing every year because of the growing elderly
population worldwide. As the number of patients increases, the
costs associated with patient follow-up during and after treatment
also increase. home care services can provide patients with closer
monitoring while also reducing costs.

The objective of this study was to analyze the yearly growth of
HHS for urologic malignancies in our country, which have become
increasingly popular worldwide. The methodology employed in this
study is outlined in the following section.

MATERIALS AND METHODS

We conducted analyzing services provided from 2011 to 2017 using
data from the Ministry of Health’s HHC institution. Our institution
was granted the necessary permissions from the Ministry of Health
to conduct the study. The study evaluated the number of patients
reached, visits made, and teams providing services through the HHC
program for those diagnosed with prostate, kidney, and adrenal
malignant neoplasms during the specified period.

Ethical Stuaton and Data Security

Data security was assured by the Ministry of Health. An official
application was made to the Turkish Republic Ministry of Health

(April 16 2018). This study was approved by special permission of the
Ministry of Health/Turkiye (April 24 2018, protocol number of the
documents 32693113). Therefore, approval of the ethical committee
was not required.

RESULTS

Cancer patients are frequently referred to HHC because of their
advanced age, physical disabilities caused by the disease, and the
need to live in isolation because of immunosuppression. Although
neurological, psychiatric, cardiovascular, and orthopedic diseases
represent the most common conditions among patients who apply
to this service, cancer cases rank fourth. In 2011, EBH began with
593 teams in 81 provinces. By 2017, the number of teams had grown
to 662. The number of treated patients has increased annually to
1,127,904 patients in 2017 (Table 1).

Analysis of patients who received HHC for prostate, kidney, and
adrenal malignancies revealed that the group with the highest
number of patients each year was those with prostate cancer. In
2011, 1,302 patients with prostate cancer were treated, whereas
this number increased to 12,125 in 2017. Similarly, the number of
patients diagnosed with kidney cancer increased from 95 in 2011 to
806 in 2017. Among these three malignancies, those with adrenal
malignancy, which has the lowest incidence, were the least common
patient group. As expected, only 10 patients were treated in 2011,
but this number increased to 76 in 2017 (Table 2). Figures 1-3
presents the distribution of diseases in those years.

DISCUSSION

Cancer patients have a particularly high need for palliative care. The
number of available palliative care beds in the country has increased,
but it is still insufficient for this patient population (2). Furthermore,
given their extended treatment periods and mental health needs, it
is recommended that these patients be allowed to spend more time
with their families (3). Accordingly, HHC staff offer in-home services
for conducting exams and treatments of patients, eliminating the
need for hospital visits. The team comprises physicians, nurses, and
auxiliary medical personnel. Patients can schedule appointments
by calling specific phone numbers or through the HHC hospital
units. They may also receive at-home services if deemed necessary.
Routine blood and urine tests, and simple invasive and non-invasive
procedures, can be conducted off-site. without the need for hospital
admission.

The high cost of healthcare worldwide, particularly in both Europe
and the USA, has led to an increase in the establishment of HHC
institutions in the early 2000s. These institutions have attracted
attention because of their contribution to reducing healthcare
expenditures. Brumley and Enguidanos (4) found that HHC
significantly reduces healthcare expenditures in the American
healthcare system. according to their cost analysis.

Table 1. Home health care service team count and patient numbers reached by year

2011 2012
Number of home health service units 593 628
Total number of patients reached 124,335 246,802

2013 2014 2015 2016 2017
685 711 721 716 662
380,792 510,352 693,522 908,136 1,127,904
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Table 2. Number of patients receiving home health care for Adrenal Cancer
prostate, kidney, and adrenal cancers, categorized by years o0
Prostate cancer  dneY Adrenal Total %
cancer cancer 80
2011 1,302 (92.5%) 95 (6.7%) 10 (0.8%) 1,407 Zz
2012 5,885 (90.2%) 624 (9.5%) 16 (0.3%) 6,525 50
2013 7,738 (91.4%) 694 (8.2%) 32(0.4%) 8,464 40
2014 8,632 (91.2%) 763 (8.0%) 69 (0.8%) 9,464 22
2015 10,263 (92.1%) 796 (7.1%) 88(0.8%) 11,147 10
2016 12,449 (93.0%)  851(6.3%)  88(0.7%) 13,388 —— 2012 2013 2014 2015 2016 2017
2017 12,125 (93.2%) 806 (6.1%) 76 (0.7%) 13,007 —e—Adrenal Cancer
—— Figure 3. Patients receiving HHC for adrenal cancer.
14,000 HHC- Home health care services.
121000 providing care in a setting where patients do not feel disconnected
10000 is psychologically advantageous for chronic symptoms, particularly
pain. Significant improvements were observed in symptoms,
8000 including shortness of breath, sleep disorders, nausea, vomiting,
6000 diarrhea, constipation, and loss of appetite. Patient satisfaction was
4.000 the highest during the initial 30 days of service provision.
2,000 Fredheim et al. (7) found that elderly patients and those with cancer
0 expressed the highest levels of satisfaction with HHC treatment.
2L = 20 = 0 208 R Meanwhile Rabow et al. (8) reported that patients who received
- regular HHC had fewer emergency room and outpatient clinic visits
and experienced more regular use of medication. or a decrease in
Figure 1. Patients receiving HHC for prostate cancer. medication usage. In advanced stages of HHC, medications can only
HHC: Home health care services. be regulated by establishing a telephone connection, which can
prevent unnecessary examinations.
Kidney Cancer Variation in services can be attributed to demographic differences
50 between countries. In Mediterranean countries like ours, visual
jzz contact and mutual meetings are important, and patients generally
00 prefer the healthcare team to remain unchanged and to maintain
- regular visual contact. Therefore, while phone consultations are
450 infrequently used in our country, other HHC services can still be
300 provided regularly.
200 . . .
100 Study Limitations
g ot otz s so1a s o ro1s The absence of a control group for comparative analysis and the lack

=@ Kidney Cancer

Figure 2. Patients receiving HHC for kidney cancer.
HHC: Home health care services.

By using HHC, patientsin need of palliative care can avoid unnecessary
examination costs during hospitalization. as well as morbidity
and additional treatment costs stemming from potential hospital-
acquired infections. Furthermore, patients face psychological
distress because of lengthy hospital stays, and healthcare services
can be incomplete due to the bed-blocking of patients in need of
real beds (5). These issues have brought about a new global trend in
healthcare reform known as HHC.

According to the Palliative Care Outcome Scale test, which evaluates
healthcare effectiveness, HHC proved to be more successful than
the outpatient clinic’s service (6). Specifically, it was determined that

of bladder cancer-specific data, which frequently occurs in urologic
practice, are notable limitations of our study.

CONCLUSION

We assessed the efficacy of using HHC services in a patient
population diagnosed with urologic cancer. As mentioned in the
findings section, patients with prostate cancer benefit greatly from
HHC services, which coincides with the rise in prostate cancer
incidence. By strengthening health policies to support HHC, the
quality and diversity of these services will improve. This will increase
awareness among health personnel and patients, and over time, the
amount of trained personnel will also increase. National studies are
necessary to assess the quality, economic impact, and effectiveness
of treatment for symptom compromise while ensuring the efficient
use of resources. These findings will inform a more successful
provision of services.



GMJ 2024;35:4-4

Goksel et al.

Ethics

Ethics Committee Approval: This study was approved by special
permission of the Ministry of Health/Turkiye (April 24 2018, protocol
number of the documents 32693113). Therefore, approval of the
ethical committee was not required.

Informed Consent:

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: F.G., E.O., NY,, Design: F.G., E.O., NY,, Data Collection or
Processing: F.G., E.O., NY., Analysis or Interpretation: F.G., E.O., NY.,
Literature Search: F.G., E.O., NY., Writing: F.G., E.O., NY.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study received
no financial support.

REFERENCES

1. Zhou X, Ning Q, Jin K, Zhang T, Ma X. Development and validation
of a preoperative nomogram for predicting survival of patients with
locally advanced prostate cancer after radical prostatectomy. BMC
Cancer 2020; 20: 97.

UN General Assembly. Universal Declaration of Human Rights.10
December 1948. 217 A (lll). available at: http://www.refworld.org/
docid/3ae6b3712c.html (accessed 13 Feb 2016).

European Association for Palliative Care (EAPC). White Paper on
standards and norms for hospice and palliative care in Europe:
recommendations from the European Association for Palliative
Care. Eur J Palliat Care 2009; 16: 278-89.

Brumley R, Enguidanos S. Findings from a multi site in home
palliative care study. J Palliat Care 2006; 22: 199.

Connor SR, Bermedo MCS. Global atlas of palliative care at the end
of life. World Palliative Care Alliance & World Health Organisation,
2014.

Gomes B, Calanzani N, Curiale V, McCrone P, Higginson .
Effectiveness and cost-effectiveness of home palliative care services
for adults with advanced illness and their caregivers. Cochrane
Database Syst Rev 2013; 2013: CD007760.

Fredheim OM, Kaasa S, Fayers P, Saltnes T, Jordhgy M, Borchgrevink
PC. Chronic non-malignant pain patients report as poor health-
related quality of life as palliative cancer patients. Acta Anaesthesiol
Scand 2008; 52: 143-8.

Rabow MW, Dibble SL, Pantilat SZ, McPhee SJ. The comprehensive
care team: a controlled trial of outpatient palliative medicine
consultation. Arch Intern Med 2004; 164: 83-91.



Original Investigation | Ozgiin Arastirma

GMIJ 2024;35:5-11

DOI: 10.4274/gmj.galenos.2023.3564

Effect of L-carnitine on lipid biomarkers of oxidative stress in chronic hemodialysis

patients: a randomized controlled trial

Kronik hemodiyaliz hastalarinda L-karnitinin oksidatif stresin lipid biyobelirtegleri izerine etkisi:

randomize kontrolli bir ¢alisma

@® Shokoh Shayanpour?, ® Seyyed Seyfollah Beladi Mousavi!, ® Hossain Karimpourian2, ® Khojasteh Hoseiny Nezhad?,

@ Kambiz Ahmadi Angali3

1Chronic Renal Failure Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
2physiology Research Center and Department of Physiology, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran; Thalassemia and Hemoglobinopathy

Research Center, Health Research Institute.
3 Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

ABSTRACT

Objective: This clinical trial aimed to evaluate the effect of L-carnitine
on serum levels of lipid biomarkers of oxidative stress in chronic
hemodialysis patients.

Methods: From a total of 90 patients with end-stage kidney disease
enrolled in this trial, 87 patients completed the study. L-carnitine
tablets (250 mg/T) dissolved in 30 mL water (25 mg/kg) were
administered orally twice daily before meals for a period of 3 months
in the intervention group (n=44). Instead, the controls (n=43) received
placebo. Before and 12 weeks after treatment, serum levels of
malondialdehyde (MDA), low-density lipoprotein (LDL), and other
markers were measured.

Results: The mean serum levels of MDA after hemodialysis (before
L-carnitine therapy) were respectively 5.64+2.04 and 5.78%2.12
umol/L in the intervention and control groups, respectively, which
were not statistically different from the levels before hemodialysis
(5.60%2.05 and 5.74+2.16 pmol/L, respectively, p>0.05). The reduction
in MDA levels after L-carnitine therapy was significantly greater in
the intervention group vs. controls (5.174£2.04 vs. 5.60+£2.13 pumol/L,
p<0.001). In addition, the reduction in LDL levels after treatment was
significantly more evident in the intervention group compared with
that in the controls (p<0.001). The dose consumption of erythropoietin
decreased far more in the intervention group (from; 80001520 to
3750418 unite/week) than in the control group (from; 8000+318 to
6000+528) after 5 months of follow-up (p=0.029).

Conclusion: Oral administration of L-carnitine in chronic hemodialysis
patients may remarkably modulate lipid marker levels of oxidative
stress and reduce the dose consumption of erythropoietin without
any side effects.

Keywords: L-carnitine, Malondialdehyde, low-density lipoprotein,
end-stage kidney disease, hemodialysis

0z

Amag: Bu klinik ¢alisma, kronik hemodiyaliz hastalarinda L-karnitinin
oksidatif stresin lipit biyobelirteglerinin serum seviyeleri Uzerindeki
etkisini degerlendirmeyi amagladi.

Yontemler: Bu calismaya katilan son donem bdbrek hastaligi olan
toplam 90 hastadan 87'si ¢alismayl tamamladi. Mudahale grubuna
(n=44) 30 mL su (25 mg/kg) icinde ¢6zllmus L-karnitin tabletleri
(250 mg/T) 3 ay sureyle yemeklerden 6nce giinde iki kez oral olarak
uygulandi. Bunun yerine kontrollere (n=43) plasebo verildi. Tedaviden
once ve tedaviden 12 hafta sonra malondialdehit (MDA), dusuk
yogunluklu lipoprotein (LDL) ve diger belirteglerin serum seviyeleri
olgulda.

Bulgular: Hemodiyaliz sonrasi (L-karnitin tedavisi Oncesi) ortalama
serum MDA dizeyleri midahale ve kontrol gruplarinda sirasiyla;
5,6412,04 ve 5,78+2,12 umol/L olarak belirlendi, hemodiyaliz 6ncesi
dlzeylerden istatistiksel olarak farkli degildi (sirasiyla; 5,60+2,05
ve 5,74%+2,16 umol/L, p>0,05). L-karnitin tedavisinden sonra MDA
dizeylerindeki azalma, kontrollere kiyasla miidahale grubunda anlamli
derecede daha fazlaydi (5,17+2,04’e karsi 5,60+2,13 umol/L, p<0,001).
Ayrica tedavi sonrasinda LDL diizeylerindeki azalma, kontrollere kiyasla
midahale grubunda anlamli diizeyde daha belirgindi (p<0,001).
Eritropoetin doz tlketimi mudahale grubunda (80001520 (nite/
haftadan 3750+418 (inite/haftaya) kontrol grubuna gére (8000+318
Unite/haftadan 60004528 Unite/haftaya) 5 aylik takip sonrasinda ¢ok
daha fazla azaldi (p=0,029).

Sonug: Kronik hemodiyaliz hastalarinda L-karnitinin oral yoldan
uygulanmasi, oksidatif stresin lipit belirte¢ dizeylerini 6nemli 6lglide
modyile edebilir ve herhangi bir yan etki olmaksizin eritropoietinin doz
tiiketimini azaltabilir.

Anahtar Sozciikler: L-karnitin, malondialdehid, dusik yogunluklu
lipoprotein, son dénem bobrek hastaligi, hemodiyaliz
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INTRODUCTION

The incidence and prevalence of chronic kidney disease (CKD)
is increasing worldwide (1). Despite progress in treatment and
increasing survival rates, atherosclerosis and cardiovascular disease
are still the most important causes of mortality among patients with
end-stage renal disease (ESRD) (2,3). The progression of dyslipidemia
in these patients is affected by several factors, including carnitine
deficiency, which can lead to lipid metabolism disorders (4,5).
Carnitine or trimethyl aminobutyric acid is a natural and vitamin-like
substance in the human body that participates in many metabolic
processes such as ketogenesis regulation, control of mitochondrial
energy release, and transfer of long-chain fatty acids from the
cytoplasm to mitochondria. Therefore, the presence of sufficient
amounts of carnitine in cells is essential for the normal oxidation
of fatty acids, especially in tissues such as the heart and muscle,
which are dependent on fatty acids to generate energy (6). Plasma
levels of L-carnitine in chronic hemodialysis patients are reduced
due to abnormal kidney and liver synthesis and its loss through
the dialysis membrane, whereas lipid factors of oxidative stress,
such as malondialdehyde (MDA), remain high (7,8). Oxidation of
fatty acids and lipid metabolism are heavily influenced by carnitine
deficiency (9). Inappropriate metabolism of fatty acids occurs
along with an increase in free radical production (oxidative stress),
insulin resistance, and cell apoptosis Schreiber (10). MDA is a lipid
biomarker produced by lipid oxidation, and its level increases under
conditions of increased oxidative stress (9).

So far, few studies have been conducted to evaluate the effect of
L-carnitine on the level of lipid biomarkers of oxidative stress.
Therefore, our study aimed to investigate the effect of this drug
on the levels of lipid biomarkers of oxidative stress, i.e., MDA and
low-density lipoprotein (LDL), in chronic hemodialysis patients.
The L-carnitine dosage used in this study was less than that used
in previous studies. Therefore, if its lower doses are effective, it will
definitely be more cost-effective overall.

MATERIALS AND METHODS

Trial Design

This controlled double-blind randomized clinical trial was approved
by the Ethics Committee of Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran (approval number: IR.AJUMS.REC.1394.79
and IRCT2015112224645N2). Eligible patients with end-stage
renal failure and chronic hemodialysis who were referred to the
hemodialysis departments of Ahvaz hospitals were enrolled in this
study.

Case Study Selection Criteria

Inclusion criteria included hemodialysis patients older than 18 years
who were dialyzed three times a week and who had a history of
hemodialysis for at least 3 months. The exclusion criteria included
patients who had:

1. An acute illness at least one month before starting the study.

2. Any allergies to L-carnitine.

alanine

3. Liver cirrhosis (aspartate  aminotransferase,

aminotransferase >45 [U/L).

4. Heart failure (ejection fraction <35%).

6

Also, patients who are taking vitamin E, C, or any antioxidant

Compliance with Ethical Standards

All procedures performed in this clinical trial involving human
participants were in accordance with the ethical standards of the
national research committee and with the 2008 Helsinki Declaration
and its later amendments or comparable ethical standards. This
clinical trial was approved by the Regional Research Ethics Committee
of Ahvaz Jundishapur University of Medical Sciences (Ethical Code:
IR.AJUMS.REC.1394.79).

Randomization, Blinding, and Allocation Concealment

Considering the main purpose of the research, the researcher’s idea,
and previous studies (11), the sample size was calculated using the
following formula (3=0.8, a=0.05):

 (Zyay, + 2p)*[p1(1 — py) + p2(1 — P3)]
- (P1 — P2)?

In total, 103 patients were assessed for eligibility. Thirteen patients
were excluded from the trial due to not meeting inclusion criteria or
refused to participate in the study (Figure 1). Eventually, 90 eligible
patients were randomly divided into two parallel groups, including
patients under prescribed drug (n=44) and patients under prescribed
placebo (n=43). To maintain single-blinding, we used a “simple
randomization” by randomly assigning patients to the intervention
and control groups using a 6-item randomized block method and
an equal allocation ratio (1:1) (12). During the study, the physician,
patients, and the main investigator were blinded to drug allocation.

Aszessed for aligibility
(M= 103}

Excluded [n= 13]
Mot meeting inclusion criteria (n= 11)
Refused to participate n- 2)

n

Randomized
[N= 90}

c
2
E Allacated to intervention ﬁ"UCETE_d to intervention
8 with target drug with placebo
< M= 5] [N= 45)

L ,
=] Lost to fol low-up (due to Lost te follow-up (due to
g voluntary leave the veluntary leave the
= follow-up step aftar foll oww-up step after
2 raceiving treztments raceiving treztmeants

and discharge] [n= 1) and discharga) [ne 2]

n

‘w

-E Anzlyzed (n= 44) Analyzed (n-43)

E

Figure 1. Patient flow diagram.
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Figure 2. Comparison of malondialdehyde levels between the intervention
group (L-carnitine tablets) and controls (placebo) before and after
L-carnitine therapy.
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Figure 3. Comparison of low-density lipoprotein levels between the
intervention group (L-carnitine tablets) and controls (placebo) before and
after L-carnitine therapy.

Drug and Placebo Test

L-carnitine tablets (Behtadaru Afarinesh Company; Isfahan Scientific
and Research Township; IRAN): L-carnitine tablets (250 mg per tablet,
250 mg/T) dissolved in 30 mL water (25 mg/kg) were administered
orally twice daily before meals for three months for the intervention
group. Instead, the controls received a placebo (similar to L-carnitine)
dissolved in 30 mL water.

The placebo capsules were prepared at the pharmaceutical
laboratory of Ahvaz Jundishapur University of Medical Sciences
using a capsule filling machine approximately 2 weeks before
administration and were then stored in the same bottles as
L-carnitine bottles. The placebo capsules were completely the same
as the L-carnitine tablets in terms of size, color, and appearance, as
the recognition of the slight difference in their weight was difficult
by visual observation (whether before or after dissolving in 30 mL
water). Its compounds were microcrystalline cellulose, lactose,
corn starch, sorbitol, and talc (2% of total tablet weight), and its

taste after dissolution in water was the same as that of dissolved
L-carnitine tablets.

Monitoring
Compliance

Interventions, Recording, and Ensuring

Before any intervention, sufficient information and the advantages
of the intervention were explained to all patients, and their voluntary
consent form and readiness for cooperation were received. All
information about the supplement usage prescribed on the bottles
(two capsules 250 mg, daily before meals, for 12 weeks) for them.

A booklet was provided to each patient, including a schedule of
supplement consumption. Moreover, to ensure compliance, our
colleagues tried to call each participant daily to remind them of the
number and time of supplement consumption as well as to evaluate
the probability of side effects. After 3 months of daily follow-up, the
bottles were collected, and the remaining capsules were calculated
and recorded in the data tables.

Clinical Laboratory Testing

Before and 12 weeks after L-carnitine therapy, serum levels of MDA
(umol/L), LDL (mg/dL) were measured using standard thiobarbituric
acid and calorimetric methods.

Renal blood flow [cortical (CBF) and medullary (MBF) (mL/
min/100 g)] was evaluated by conventional high- contrast magnetic
resonance imaging, as previously described by Dujardin et al.s (13)
study. The serum levels of CKD-associated biomarkers [CRP (mg/dL),
hemoglobin (mg/dL), albumin (g/dL), creatinine (mg/dL), PTH (pg/
mL), ferritin (ng/mL), potassium (mEq/L), blood urea nitrogen (mg/
dL), calcium (md/d), and phosphorus (mg/dL)] were measured by
ELISA and electrochemical coulometry, respectively.

Statistical Analysis

All data were analyzed using SPSS version 26. The data related to
qualitative and quantitative variables were reported as frequency or
percentage and mean + standard deviation, respectively. Based on
the results of the Kolmogorov-Smirnov test, all data were analyzed
and compared with each other by different tests, including Mann-
Whitney U, chi-square, independent t-test, and paired t-test.
However, some parameters were merely evaluated to confirm the
patients with CKD and were not compared. P<0.05 was considered
statistically significant.

RESULTS

Baseline Data

From a total of 90 patients, three patients were excluded from the
study because of voluntary leave at the follow-up step after receiving
treatments and discharge (one from the intervention arm and two
cases from the control arm). Eventually, 87 patients completed this
clinical trial (44 cases in the intervention group and 43 cases into the
control group). In total, 44 (50.57%) and 43 (49.43%) were male and
female, respectively. The mean age (years) of the intervention and
control groups were respectively 50.274+9.92 and 49.04+9.61years,
respectively. There were no statistically significant differences in age
and gender between the two studied groups (p>0.05; Table 1). In
addition, there were no statistically significant differences between
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the two groups in terms of duration of dialysis (years), the primary
cause of chronic renal failure, and ultrafiltration rate (p>0.05; Table
1).

Laboratory Changes

Before starting the new hemodialysis, the mean serum level of MDA
was respectively 5.60+2.05 and 5.74+2.16 pmol/L, respectively,
among the intervention and control groups. The serum levels of MDA
after the hemodialysis process and before L-carnitine therapy were
respectively 5.64+2.04 umol/L and 5.78+2.12 umol/L, respectively,
in the intervention and control groups, which were not statistically
different from the levels before hemodialysis according to a paired

Table 1. Demographic characteristics of chronic hemodialysis
patients

Intervention Control
Variables ~ group, PV (1)
group, (n=44) (n=43)
Gender (sex)
Male 23 (52.27%) 21 (48.84%) 0.83
Female 21 (47.73%) 22 (51.16%) '

Age (years) 50.2749.92 49.04+9.61  0.80

Duration of dialysis

(years) in all o o

patients: Under 3 18 (40.91%) 20 (46.50%) 0.67
years

3-6 16 (36.36%) 19 (44.20%)  0.51

Over 6 years 10 (22.73%) 4 (9.30%) 0.14
Primary causes of chronic renal failure in all patients:

15 (34.10%) 13(30.23%) 0.82
11 (25%) 12 (27.91%) 0.81

6 (13.64%) 7(16.28%)  0.77

Hypertension
Diabetes mellitus
Glomerulonephritis

Polycystic kidney

disoase 3 (6.82%) 4(9.30%) 0.71
Renal stone 2 (4.54%) 2 (4.65%) 1
Infection 2 (4.54%) 2 (4.65%) 1
Unknown 5(11.36%) 3 (6.98%) 0.71
Kt/V 1.42+0.05 1.42

Albumin (g/dL) 3.39:0.07 3.40+0.10
Creatinine (mg/dL) 6.88£0.10 6.86+0.20

PTH (pg/mL) 402.06£12.07  402%17

Ferritin (ng/mL) 387.7£16.17 389+12.08 0>0.05
Potassium (mEq/L) 4.22+0.02 4.25

BUN* (mg/dL) 56.70£8.40 57+7.90

Calcium (md/d) 8.39+0.50 8.4240.20
:’r:zjzflj)orus 4.92+0.05 4.94%0.08

UFR* (cc/kg/h):

>10 34 (77.27%) 30 (69.77%)

10-13 7 (15.90%) 11 (25.58%)

>13 3 (6.82%) 2 (4.65%) 0.98

*BUN: Blood urea nitrogen, *UFR: Ultrafiltration rate.

t-test (p>0.05). The mean serum level of MDA after L-carnitine
therapy (post-hemodialysis) was 5.17+ 2.04 umol/L, which was
statistically lower than its baseline levels (p<0.001). Although MDA
levels significantly decreased in the controls, the mean difference in
reduction of MDA levels pre- and post-treatment was significantly
greater for the intervention group (p<0.001). Based on the outgroup
analysis, there were no statistically significant differences in the base
levels of MDA, whether before or after hemodialysis, between the
two groups (p>0.05; Table 2).

Although there were no statistically significant differences in the
base level of LDL between the two groups (p>0.05; Table 2), the
reduction in LDL level after treatment was significantly greater in the
intervention group than in the control group (p<0.001).

Although the serum levels of hemoglobin after L-carnitine therapy
[11.75 (9-12.50) mg/dL] were significantly higher than those before
L-carnitine therapy [11.55 (9.02-12.45); p<0.001], the increased
mean level did not significantly differ from the mean level in the
control group (p=0.33; Table 2).

The level of CRP after L-carnitine therapy [7.50 (5.62-8.90) mg/dL]
significantly decreased compared with its level before L-carnitine
therapy (post-hemodialysis) [9 (7.72-11.87), p<0.001], yet its
decreased mean level was not significantly different from its
decreased mean level in the control group (p=0.12; Table 2).

Evaluation of the levels of renal blood flow [cortical and medullary
(mL/min/100 g)] before and after L-carnitine therapy did not show
any statistically significant difference between the two groups
(p>0.05; Table 2). However, the levels of CBF and MBF were not
significantly increased after L-carnitine therapy. Moreover, based on
the intra- and outgroup analyses, the levels of systolic and diastolic
blood pressure (systolic BP=129.41+4.50, diastolic BP=80.77+7.87)
after L-carnitine therapy were not significantly different from their
levels before L-carnitine therapy (systolic BP=129.57+4.82, diastolic
BP=81.02+8.18); p>0.05) compared with the control group (Table 2).

Efficacy and Safety

The dose consumption of erythropoietin was 8,000£520 and
8,000+318 (unite/week) for the intervention and control groups,
respectively; its dose was far more decreased in the intervention
group (3,750+418) than in the control group (6,000+528) after 5
months of follow-up (p=0.029). L-carnitine therapy had no side
effects on the patients.

DISCUSSION

Hyperlipidemia and anemia are important dialysis-related
complications in patients with CKD under chronic hemodialysis (14).
A cause of these complications is a reduction in serum L-carnitine
levels. Carnitine is effective in transferring long-chain fatty acids into
the mitochondria and stabilizing the erythrocyte membrane (15,16).
The low serum concentration of carnitine in hemodialysis patients
is due to several reasons, including 1) the drainage and withdrawal
of carnitine from the dialysis filtrate membrane cause a decrease in
its plasma concentration by approximately 70 to 75% (17); 2) given
that the kidney is one of the main sites for carnitine synthesis, renal
damage can lead to disruption in carnitine synthesis (17); 3) The
amount of carnitine received from the diet in hemodialysis patients
may be less than the required amount (17,18).
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Table 2. Laboratory changes before and after L-carnitine therapy compared with the control group

Variables
Hemoglobin levels (mg/dL):
-before L-carnitine therapy (post-hemodialysis)

after L-carnitine therapy

Mean (SD) difference

PV (2)WsR

LDL levels (mg/dL): before hemodialysis

-before L-carnitine therapy (post-hemodialysis)

after L-carnitine therapy

Mean (SD) difference

PV (2)

CRP (mg/dL):

-before L-carnitine therapy (post-hemodialysis)

after L-carnitine therapy

Mean (SD) difference

PV (2)

MDA (umol/L) in the intervention group:

-MDA (umol/L) before hemodialysis

-MDA before L-carnitine therapy (post-hemodialysis)

-MDA after L-carnitine therapy

Mean (SD) difference

PV (2)

Renal blood flow in the intervention group

- Cortical blood flow (ml/min/100g) before L-carnitine therapy
- Cortical blood flow (ml/min/100g) after L-carnitine therapy
Mean (SD) difference

PV (2)WsR

- Medullary blood flow (mL/min/100 g) before L-carnitine therapy
- Medullary blood flow (mL/min/100 g) after L-carnitine therapy
Mean (SD) difference

PV (2)Wsr

Systolic BP:

-Systolic BP” (mmHg) before L-carnitine therapy

-Systolic BP* (mmHg) after L-carnitine therapy

Mean (SD) difference

PV (2)

Diastolic BP in the intervention group:

-Diastolic BP* (mmHg) before L-carnitine therapy

-Diastolic BP* (mmHg) after L-carnitine therapy

Mean (SD) difference

PV (2)

Intervention
group, (n=4)

11.55 (9.02-
12.45)

11.75 (9-12.50)
0.17 (0.20)
<0.001""
149.27417.92
149.34+17.74
143.90£16.35
-5.36 (2.27)
<0.001™"

9(7.72-11.87)
7.50 (5.62-8.90)
-2.85 (2.90)
<0.001"

5.60+2.05
5.64+2.04
5.1742.04
-0.42 (0.24)
<0.001""

102.88+7.27
103.22+7.16
0.34 (1.14)
0.053
19.27+3.57
19.38+3.54
0.11(0.38)
0.057

129.57+4.82
129.414.50
-0.16 (0.64)

0.10

81.0248.18
80.77+7.87
-0.25 (0.61)
0.88

Control group,
(n=43)

11.80 (9.80-12.80)

12 (10-12.70)
0.16 (0.27)
<0.001™
147.32+15.73
147.40+15.62
146.16£15.57
-1.16 (0.81)
<0.001"

9.50 (8-13.50)
7 (5.50-9.50)
-3.89 (4.88)
<0.00

5.74+2.16
5.78+2.12
5.60£2.13
-0.14 (0.35)
0.01"

105.14+2.67
105.23+2.57
0.09 (0.30)
0.07
18.97+3.84
19.04+3.94
0.07 (0.25)
0.08

129.74+4.40
129.60+4.20
-0.14 (0.46)
0.06

80.8348.25
80.69+8.05
-0.14 (0.56)
0.10

PV (1)

0.40
0.66
0.33

0.60
0.58
0.51
<0.001™""

PV (1)Vwv
0.55
0.95
0.12

0.71
0.74
0.33

<0.001""
PV (1)vwu
0.06
0.08
0.17

0.71
0.67
0.53

0.86
0.83
0.87

0.86
0.83
0.87

PV (1): Comparing the mean levels of biomarkers between two groups based on the Mann-Whitney test and/or an independent samples t- test.
PV (2): Comparing the mean levels of biomarkers in each group at baseline and after L-carnitine therapy based on the Wilcoxon signed rank test
and/or a Paired t-test. Mean (SD) difference between pre- and post-treatment. * BP: Blood pressure, MWU: Mann-Whitney U test, WSR: Wilcoxon

signed-rank test.
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Fatouros et al. (19) examined the effects of L-carnitine on oxidative
stress in hemodialysis patients. In their study, 40 hemodialysis
patients were selected. They treated the control group with
intravenous L-carnitine (20 mg/kg for 8 weeks and 3 times per
week) after each dialysis. The levels of lactate, MDA, glutathione,
and carboxylase protein were measured before beginning the study.
At the end of the study, the aforementioned indices were again
measured. There was a significant reduction in the levels of oxidative
stress markers (19). Our findings confirm the results of Fatouros et
al’s (19) study in which L-carnitine therapy significantly decreased
the mean levels of lipid biomarkers of oxidative stress (MDA and LDL)
in chronic hemodialysis patients; however, we used oral L-carnitine.

In 2010, Safari et al. (20) studied the effect of carnitine on MDA
in 27 hemodialysis patients. Their results showed that oxidative
stress worsens during hemodialysis. In Safari et al. (20) study,
55.60% of patients had L-carnitine deficiency. The mean values of
pre-hemodialysis MDA and L-carnitine were 4.17+1.24 pumol/L and
7.67+3.60 mg/L, respectively, while those following hemodialysis
were 4.98+1.20 pumol/L and 2.07+1.60 mg/L, respectively. Finally,
there was found a significant relationship between carnitine
reduction and MDA increase before and after hemodialysis (20).
In this regard, our findings are in accordance with their results in
which the hemodialysis process led to a worse change in the levels
of oxidative stress-related lipid markers (i.e., MDA and LDL), but
not significantly so (p>0.05). However, we did not measure serum
carnitine levels pre- and post-treatment and merely focused on the
effects of L-carnitine therapy on various biomarkers. In our study,
the baseline value of pre-hemodialysis MDA was partially higher
than that in Safari et al. (20) study; this is probably because our
patients had previously experienced hemodialysis-related oxidative
stress. Furthermore, in our trial, a significant descending change
in the levels of MDA and LDL following L-carnitine therapy was
indicative of the remarkable role of L-carnitine in reducing the effect
of hemodialysis-related oxidative stress on lipid peroxidation.

Naini et al. (21) also described the effect of this drug on the level
of lipid biomarkers. L-carnitine causes a significant reduction
in triglyceride and a significant increase in HDL levels, but not
significantly change in LDL. In addition, a decrease in total cholesterol
was not significant in the carnitine group (21). Although our research
did not address HDL, our results indicate a significant change in the
levels of LDL and MDA following L-carnitine therapy.

Furthermore, our findings showed no significant changes in the
levels of CBF and MBF after L-carnitine therapy. In addition, the levels
of systolic and diastolic blood pressure after L-carnitine therapy did
not considerably differ from their levels before L-carnitine therapy,
which confirmed the findings of Kudoh et al. (22). However, Kudoh
et al. (22) reported that systolic and diastolic blood pressures were
insignificantly increased after 3 months of L-carnitine therapy; such
a questionable increase is contrary to our findings.

In this study, there was a significant inverse correlation coefficient
between MDA levels and medullary and cortical blood flow (r>0.50,
p<0.001), whether before or after L-carnitine therapy. Such a
correlation may indicate the effect of MDA-related oxidative stress
on vasoconstriction and renal blood flow. In this study, L-carnitine
therapy modulated the adverse effect of MDA-related oxidative
stress on renal blood flow, but not significantly.
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Furthermore, the remarkable impact of L-carnitine therapy on
reducing the dose consumption of erythropoietin after 5 months
indicates its strong therapeutic role in chronic hemodialysis patients.

Study Limitations

The exact information about the patient’s diet and the possible
stressful conditions was beyond our control, which may have
affected the laboratory results. Serum carnitine levels were not
measured among patients; therefore, this study has not assessed its
changes and/or correlations with other biomarkers.

Study Strength

In this randomized and single-blinded clinical trial, the impact of
L-carnitine therapy on renal blood flow, blood pressure, and the
dose consumption of erythropoietin was evaluated in addition to
lipid and hematologic markers.

CONCLUSION

Our findings suggest that oral administration of L-carnitine in patients
with ESRD undergoing chronic hemodialysis has a significant effect
on modulating the lipid biomarkers of oxidative stress and reducing
the dose consumption of erythropoietin.

What is already known about this topic?

It was previously proven that the plasma levels of L-carnitine are
reduced in chronic hemodialysis patients, whereas lipid biomarkers
of oxidative stress remain high. A few studies have shown that
L-carnitine therapy in hemodialysis patients can induce a significant
reduction in the level of oxidative stress markers.

What does this study add?

Our findings strongly confirmed that the administration of
L-carnitine in ESRD patients undergoing chronic hemodialysis
significantly reduced the levels of lipid biomarkers of oxidative
stress. Furthermore, L-carnitine therapy significantly reduced the
dose consumption of erythropoietin after 5 months without any
side effects. In addition, our findings showed a significant inverse
correlation between MDA levels and medullary and cortical blood
flow, implying that L-carnitine therapy can modulate the adverse
effect of MDA-related oxidative stress on renal blood flow, but not
significantly.
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ABSTRACT

Objective: There may be an association between hyperprolactinemia
and autoimmune diseases, possibly because of the immunostimulatory
effect of prolactin. The aim of this study was to investigate the
prevalence of thyroid and non-thyroid autoimmune diseases, serum
B-cell activating factor (BAFF), and proliferation- inducing ligand
(APRIL) levels as indicators of increased autoimmunity, quality of life,
depression, and anxiety in patients with prolactinoma.

Methods: Fifty-six premenopausal women with prolactinoma and
50 healthy premenopausal women were included in the study.
Autoimmune markers, including anti-nuclear antibody, rheumatoid
factor immunoglobulin M (IgM) (RF-IgM), anti-double-stranded DNA
(anti-dsDNA), anti-transglutaminase IgA (anti TG-IgA), and anti-Sjogren’s
syndrome A (anti-ssA), serum BAFF, APRIL and vitamin B12 levels, thyroid
function tests, anti-thyroid peroxidase (anti-TPO), anti-thyroglobulin
and thyroid Doppler ultrasound, were evaluated. Short-form 36, Beck
Depression Inventory, and Beck Anxiety Inventory tests were also used.

Results: The prevalence of autoimmune thyroiditis (AIT) was 32.1% in the
patient group, whereas the prevalence of newly diagnosed AIT was similar
to controls (p>0.05). Vitamin B12 deficiency was higher in patients with
prolactinoma than in controls (25.6% and 9.1%, p=0.016). Autoantibody
positivity was found to be similar between the groups (35.7% and 28.1%,
p=0.25). Serum BAFF and APRIL levels were not different in patients
with prolactinoma than in controls (p>0.05). Quality of life, anxiety, and
depression scores were not different between patients with or without
AIT and those with or without positivity for any autoantibody (p>0.05).

Conclusion: One-third of the patients were diagnosed with AIT and one-
fourth of the patients had vitamin B12 deficiency in our study. However,
non-thyroid autoimmune diseases did not increase and no alterations
were detected in serum BAFF/APRIL levels in patients with prolactinoma.

Keywords: Prolactinoma, autoimmune thyroiditis, vitamin B12, BAFF,
APRIL, quality of life, anxiety, depression

6z

Amag: Prolaktinin  immin sistemi uyarici etkisi nedeniyle
hiperprolaktinemi ile otoimmiin hastaliklar arasinda bir iliski olabilir.
Bu calismanin amaci tiroid ve tiroid disi otoimmin hastaliklarin
prevalansini, artmis otoimminite, yasam kalitesi, depresyon, ve
prolaktinomali hastalarda anksiyetedir.

Yontemler: Calismaya prolaktinomali 56 premenopozal kadin ve 50
saglikh premenopozal kadin dahil edildi. Anti-nikleer antikor, romatoid
faktér immunoglobulin M (IgM) (RF-IgM), anti-gift sarmalli DNA
(anti-dsDNA), anti-transglutaminaz IgA (anti TG-IgA) ve anti-Sjogren
sendromunu igeren otoimmin belirtegler A (anti-ssA), serum BAFF,
APRIL ve B12 vitamini diizeyleri, tiroid fonksiyon testleri, anti-tiroid
peroksidaz (anti-TPO), anti-tiroglobulin ve tiroid Doppler ultrasonu
degerlendirildi. Kisa form 36, Beck Depresyon Envanteri ve Beck
Anksiyete Envanteri testleri de kullanildi.

Bulgular: Hasta grubunda otoimmiin tiroidit (AIT) prevalansi %32,1
iken, yeni tani alan AIT prevalansi kontrollerle benzerdi (p>0,05).
Prolaktinomali hastalarda B12 vitamini eksikligi kontrollere gore
daha ytiksekti (%25,6 ve %9,1, p=0,016). Otoantikor pozitifligi gruplar
arasinda benzer bulundu (%35,7 ve %28,1, p=0,25). Prolaktinomal
hastalarda serum BAFF ve APRIL diizeyleri kontrollerden farkh degildi
(p>0,05). AIT olan ve olmayan hastalar ile herhangi bir otoantikor
pozitifligi olan ve olmayan hastalar arasinda yasam kalitesi, anksiyete
ve depresyon skorlari farkl degildi (p>0,05).

Sonug: Calismamizda hastalarin (gte birine AIT tanisi konuldu
ve hastalarin dortte birinde B12 vitamini eksikligi vardi. Ancak
prolaktinomali hastalarda tiroid disi otoimmin hastaliklar artmadi ve
serum BAFF/APRIL diizeylerinde degisiklik saptanmadi.

Anahtar Sozciikler: Prolaktinoma, otoimmin tiroidit, B12 vitamini,
BAFF, APRIL, yasam kalitesi, anksiyete, depresyon

Address for Correspondence/Yazigma Adresi: Meri¢ Cogskun MD, Gazi University Faculty of Medicine, Department Endocrinology and Metabolism, Ankara,

TirkiyeE-mail / E posta: drmericcoskun@gmail.com
ORCID ID: orcid.org/0000-0003-4855-6078

@@@@ ©Copyright 2024 by Gazi University Faculty of Medicine / Gazi Medical Journal is published by Galenos Publishing House.

Licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.

©Telif Hakki 2024 Gazi Universitesi Tip Fakdiltesi / Gazi Tip Dergisi, Galenos Yayinevi tarafindan yayimlanmaktadir.
Creative Commons Atif-GayriTicari-Turetilemez 4.0 (CC BY-NC-ND) Uluslararasi Lisansi ile lisanslanmaktadir.

12

Received/Gelis Tarihi: 28.06.2022
Accepted/Kabul Tarihi: 10.11.2023


https://orcid.org/0000-0002-1621-0534
https://orcid.org/0000-0002-6707-7761
https://orcid.org/0000-0001-6870-4942
https://orcid.org/0000-0003-2654-6119
https://orcid.org/0000-0003-4855-6078
https://orcid.org/0000-0002-1041-6881
https://orcid.org/0000-0003-0457-6560
https://orcid.org/0000-0001-8905-3771
https://orcid.org/0000-0002-6168-937X

GMJ 2024;35:13-18

Kanburoglu Meletli et al.

INTRODUCTION

Prolactinoma is the most common functional adenoma of the
pituitary gland. It develops from the lactotrophic cells of the pituitary
gland and secretes prolactin (PRL). Furthermore, it represents the
most common cause of pathological hyperprolactinemia. Although
the prevalence of prolactinoma varies according to gender and age,
it is more common in women and between the ages of 20 and 50
years (1,2).

PRL acts by binding to PRL receptors (PRLR), which belong to the
type 1 hematopoietic cytokine receptor superfamily. PRLR can
be identified in various tissues, including immune cells, and this
abundance of receptors is responsible for the wide range of biological
effects observed (3,4). PRL functions as a cytokine-hormone in
the immune system and plays a role in immunomodulation via its
autocrine-paracrine effects in many tissues. PRL strongly persuades
innate and adaptive immune responses, managing the maturation
of CD4- CD8- thymocytes to CD4+ CD8+ T-cells through interleukin-2
(IL-2) receptor expression. A direct correlation between PRL levels
and the number of B and CD4+ T lymphocytes has been reported
(5). It is capable of changing Th1- and Th2-type cytokine production,
promoting IL-6 and interferon (INF)-y secretion, and playing a
regulatory role in IL-2 levels. This structural similarity between
PRL and the members of the hematopoietic cytokine family, as
well as its pro-inflammatory effects occurring via binding to PRLR
on T-lymphocytes, B-lymphocytes, and macrophages, suggests
that hyperprolactinemia is associated with the development and
activity of several autoimmune diseases (6,7). A high frequency of
hyperprolactinemia has been reported in patients with systemic
lupus erythematosus (SLE) and is associated with disease activity
(8). Thyrotropin-releasing hormone has a stimulating effect on the
PRL gene and thyroid gland. The increase in PRL levels and thyroid-
stimulating hormone (TSH) secretion explains the positive correlation
between hyperprolactinemia and hypothyroidism (9). In addition,
PRL can cause thyroid autoimmunity by regulating B-cell tolerance
and increasing autoantibody and immunoglobulin (10). Hashimoto’s
thyroiditis has been proposed as an autoimmune disease associated
with hyperprolactinemia (11).

The regulation of macrophage functions by an endogenous
dopaminergic tone suggests that the effects of prolactin on the
immune system may be mediated by macrophages (12). BAFF
(B-cell activating factor), which is mainly expressed by monocytes,
macrophages, and activated T-lymphocytes, and APRIL (a
proliferation inducing ligand), which is a homologous factor acting
through the same pathway as BAFF, have been shown to be involved
in the pathogenesis of certain autoimmune disorders. Elevated
levels of BAFF and APRIL in autoimmune conditions are also thought
to correlate with disease severity and pathogenic antibody levels.
Therefore, these molecules have been identified as potential
therapeutic targets in some autoimmune diseases (13,14).

Psychological stress may have a negative impact on healthand can
also contribute to the development of autoimmune diseases (1).
It is thought that changes in the cytokine production axis with the
effect of neuroendocrine hormones triggered by stress may cause
immune dysregulation and ultimately autoimmune diseases (15).
Stress is associated with an increased frequency of depression (16).
On the other hand, the quality of life in patients with prolactinoma is

impaired due to secondary hypogonadism, signs due to mass effect,
hypopituitarism, and treatment-related side effects (17). Quality
of life has been negatively associated with depression and anxiety
scores in female patients with prolactinoma (18).

In this study, our objective was to demonstrate whether there is
a potential increase in the prevalence of thyroid and non-thyroid
autoimmune diseases in women with prolactinoma, to assess the
alterations of serum BAFF and APRIL levels as indicators of increased
autoimmunity, and to investigate the potential associations with
disease markers. Furthermore, a possible relationship between
psychological well-being parameters such as quality of life,
depression, anxiety, and autoimmune diseases in patients with
prolactinoma was evaluated in comparison with control subjects.

MATERIALS AND METHODS

The minimum number of patients was determined using the G Power
3.9.1.4 program for the study, which was planned to be performed
with a 95% power 0.05 Type 1 error before patient recruitment.
This study was undertaken with the inclusion of 56 female patients
followed up at the Outpatient Unit, Department of Endocrinology
and Metabolism, Medical Faculty of Gazi University. Only
premenopausal female patients with prolactinoma were included.
Conditions associated with non-pituitary hyperprolactinemia, such
as pregnancy and breastfeeding, nipple stimulation, medication
use (such as antidepressant and anticonvulsant drugs), or chronic
diseases, were excluded. Fifty healthy premenopausal women
attending the Outpatient Unit, Department of Internal Medicine,
Medical Faculty of Gazi University for general health control were
included as controls. The exclusion criteria for controls were a known
thyroid or any other chronic disease.

Laboratory examinations included a recent PRL measurement,
macroprolactin recovery level (PEG precipitation), vitamin B,
level to diagnose pernicious anemia, follicle stimulating hormone,
luteinizing hormone, and estradiol (EZ) levels during the follicular
phase of menstruation (ECLIA assay) to diagnose primary ovarian
failure and menopause, autoimmune markers including anti-nuclear
antibody (ANA), rheumatoid factor immunglobulin (Ig)M (RF-IgM),
anti-double-stranded DNA (anti-dsDNA), anti-transglutaminase IgA
(anti TG-1gA), and anti-Sjogren’s syndrome-A (anti-ssA) (ELISA assay;
Orgentec), and elevated serum BAFF and APRIL levels in support
of autoimmunity (eBioscience-Human BAFF/APRIL Instant ELISA
kits). To assess thyroid function and AIT, ECLIA assays were used
to measure TSH, free T, (fT,), free T, (fT,), anti-thyroid peroxidase
antibody (anti-TPO), and anti-thyroglobulin antibody (anti-Tg). In
addition, thyroid Doppler ultrasound (US) was performed by the
same endocrinologist in all patients. The diagnosis of AIT was based
on the presence of positive anti-TPO and/or anti-Tg antibodies and/
or on the presence of typical US changes such as diffuse reduction
in the echogenicity of the thyroid parenchyma and parenchymal
heterogeneity (19).

In both patients and control subjects, signs and symptoms suggestive
of accompanying autoimmune disorders, vitamin B, deficiency,
or thyroid disease were also inquired, such as paresthesia in the
extremities, myalgia, arthralgia, skin rash, dry mouth, dry eye, oral
aphthous ulcers, genital aphthous ulcers, dizziness, and loss of
balance.
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Face-to-face interviews were also administered by the same
investigator to each participant for short-form 36 (SF-36), Beck
Depression Inventory, and Beck Anxiety Inventory to assess the
quality of life, depression, and anxiety.

The study protocol was approved by the ethics committee of our
university. All study subjects provided written and oral informed
consent after adequate information on the purpose and procedures
of the study was provided.

Statistical Analysis

All study data were examined using SPSS software (Statistical
Package for Social Sciences for Windows) version 22.0. Descriptive
statistics for continuous variables included mean * standard
deviation and median (minimum-maximum), whereas categorical
variables were expressed as numbers (percentage). The distribution
of the continuous variables was tested using the Shapiro-Wilk test.
Data with normal distribution were compared between the study
groups using the t-test, whereas data without normal distribution
were compared using the Mann-Whitney U test. Between-group
comparisons for nominal variables (cross-tables) were performed
using chi-square and Fisher’s exact tests. For comparisons involving
more than two groups, the difference between the groups was
tested using Kruskal-Wallis analysis of variance. For all comparisons,
the statistical level of significance was set at p=0.05.

RESULTS

Among the 56 patients with prolactinoma, the mean duration of
disease was 7.0+4.2 years. Overall, 67.9% had a microadenoma
and 32.1% had a macroadenoma, with a median adenoma size of

7 mm (2.5-20 mm). Of the subjects with prolactinoma, 57.1% were
currently being treated with cabergoline, whereas 28.6% were in
remission after appropriate treatment. On the other hand, 14.3% of
the patients were not in remission and were not receiving treatment
due to several reasons, such as failure to attend follow-up visits or
unwillingness to continue treatment. Previous treatments in patients
in remission who were not currently receiving treatment included
cabergoline in 87.5%, bromocriptine in 8.3%, and bromocriptine
followed by cabergoline in 4.2%. The average duration of cabergoline
treatment was 48 months (1-240 months), with a median treatment
dose of 1 mg/week (0.5-8 mg/week). Central hypothyroidism was
in 3.6% of patients with prolactinoma, and all these patients were
euthyroided with proper treatment. One patient was receiving
treatment with desmopressin because of central diabetes insipidus.
Other than these patients, there were no cases of hypopituitarism.

Table 1 shows the demographic characteristics and AlT-related
data of patients and controls. The groups were comparable with
respect to age (p=0.70). Body mass index (BMI) in patients with
prolactinoma was slightly higher than that in controls (p=0.022).
As indicated in Table 1, AIT was detected in 32.1% of the patients
with prolactinoma, which was one-third of the patients. Hashimoto’s
thyroiditis was the diagnosis of all subjects with AIT, and none of
the subjects had Graves’ disease. All patients with AIT in the control
group (8.0%) were newly diagnosed individuals, whereas this ratio
was 8.9% among the patient group, which was non-significant
(p>0.05). Patients with prolactinoma with a known diagnosis of
AIT were receiving treatment with levothyroxine (LT,) because of
hypothyroidism (23.2%), whereas no control subjects received
such treatment (p<0.001). Only 3.6% of the patients had subclinical

Table 1. Demographic data, descriptive statistics for autoimmune thyroiditis, and comparisons between prolactinoma patients and healthy

controls

Age (years)

BMI (kg/m?)

Known AIT, n (%)

Newly diagnosed AlIT, n (%)

AIT (known + newly diagnosed), n (%)
Hypothyroidism (subclinical), n (%)

Receiving LT, treatment for primary hypothyroidism, n (%)
TSH (mIU/mL)

fT,(ng/dL)

fT, (1U/mL)

Thyroid volume (mL)

Anti-TPO positivity n (%)

Anti-Tg positivity n (%)

Anti-TPO and/or anti-Tg positivity, n (%)

Thyroid parenchyma heterogeneity

Decreased thyroid parenchymal echogenicity, n (%)
Nodular goiter, n (%)

Non-autoimmune rheumatoid disorder, n (%)

Prolactinoma Controls p
35.5+9.0 34.849.2 0.70
25.244.1 23.243.6 0.02
13(23.2) -

5(8.9) 4(8.0) 1.00
18(32.1) 4(8.0) 0.002
2(3.6) -

13(23.2) -

1.9 (0.3-5.4) 1.8 (0.5-4.8) 0.52
0.8 (0.5-1.1) 0.8 (0.6-1.1) 0.27
3.2(0.3-4.3) 3.2(2.6-4.1) 0.87
9.6 (5.9-25.7) 9.9 (4-22.3) 0.76
9(16.1) 3(6) 0.10
4(7.1) 1(2) 0.36
11 (19.6) 4(8) 0.08
20(37.7) 11 (22) 0.08
15 (28.3) 6(12) 0.04
10 (18.9) 5(10) 0.20
3(5.4) - 0.24

AIT: Autoimmune thyroiditis, BMI: Body mass index, LT4: Levothyroxine, TSH: Thyroid-stimulating hormone, fT3: Free T3, fT4: Free T4, Anti-TPO:

Anti-thyroid peroxidase antibody, Anti-Tg: Antithyroglobulin antibody.
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hypothyroidism, the rest were euthyroid in the patient group, and
nobody had hypothyroidism in the control group (p>0.05). The
positivity rates for thyroid autoantibodies were comparable across
the groups (19.6% in the patient group and 8.0% in the control
group, p>0.05).

On the other hand, reduced parenchymal echogenicity, a typical US
finding for AIT, was significantly more common in the patient group
(p=0.04). With regard to thyroid volume and frequency of nodular
goiter, the study subjects and controls were comparable (p>0.05). No
study participants were diagnosed with non-thyroiditis autoimmune
disorders, although 3 individuals (5.4%) in the patient group were
diagnosed with ankylosing spondylitis, which is a seronegative
inflammatory rheumatoid disease (p>0.05).

Table 2 summarizes the laboratory findings in patients with
prolactinoma and controls. Vitamin B12 deficiency was in 25.6%
of the patients with prolactinoma and 9.1% of the control group
(p=0.016). Among patients with vitamin B12 deficiency, 75.0%
reported forgetfulness and approximately 25.0% reported dizziness
and loss of balance. Diagnostic and screening tests for AIT and other
autoimmune diseases such as ANA, RF-IgM, anti-dsDNA, anti-TG
IgA, anti-ssA, anti-TPO, and anti-Tg were comparable across the
two groups (p>0.05). In one patient with anti-dsDNA positivity and
another patient with anti-ssA positivity, which are specific auto
antibodies for SLE and Sjogren syndrome, clinical manifestations
associated with these disorders were absent.

The patient and control groups were also similar in terms of serum
BAFF and APRIL levels (p>0.05). No significant differences were also
found in the subgroup analysis involving patients with or without AIT
as well as in patients with or without any positivity for any type of
autoantibodies (p>0.05).

Positive correlations were found between serum BAFF and duration
of disease, duration of treatment, and E, levels (p=0.02, p=0.03,
p=0.03). There was a correlation between serum APRIL levels and
BMI only (p=0.008). In regression analysis, duration of disease,
duration of the current treatment course, and E2 were included in
the model because of their positive correlations with serum BAFF;
also, age, BMI, presence of AIT, and positivity for any autoantibody
were included in the model as significant clinical parameters. The
results of the regression analysis showed that the duration of
disease was a determinant of serum BAFF (R?=0.44, F=2.71, p=0.03),
whereas BMI was a determinant of serum APRIL (R?=0.34, F=2.22,
p=0.01).

A comparison of quality of life, depression, and anxiety scores
between patients with prolactinoma and controls showed
significantly higher Beck Anxiety Inventory scores [12 (0-43) vs. 5 (2-
12)] and Beck Depression Inventory scores [10 (0-30) vs. 7 (0-11)]
among the patients (p<0.001). Of the patient population, 30.3%
were found to have moderately severe or severe anxiety, whereas
no control subjects were diagnosed with anxiety (p<0.001); similarly,
moderately severe or severe depression was present in 21.4% of
the patients, vs. no subjects in the control group (p<0.005). The
scores for the general wellbeing domain of the SF-36 quality of life
questionnaire were 52.5+18.0 vs. 68.0+17.6 among patients and
controls, with the difference being significant (p<0.001). In addition,
the respective social functionality scores were 87.5 (25-137) and
75 (25-100), again with a significant difference (p=0.04). On other
domains of SF-36, no significant differences were found between the
two groups (p>0.05).

Subgroup analyses including patients with or without AIT and
patients with or without positivity for any autoantibody did not show

Table 2. Laboratory findings in patients with prolactinoma and healthy controls

FSH (IU/L)

LH (1U/L)

E, (pg/mL)

Prolactin (ng/mL)

B,, deficiency, n (%)

BAFF (ng/mL)

APRIL (ng/mL)

ANA positivity, n (%)

RF-IgM positivity, n (%)
Anti-dsDNA positivity, n (%)
Anti-TG-IgA positivity, n (%)
Anti-ssA positivity, n (%)
Anti-TPO positivity, n (%)
Anti-Tg positivity, n (%)
Anti-TPO and/or anti-Tg positivity, n (%)
Autoantibody positivity, n (%)

Prolactinoma Controls p
5.8 (2.4-12.3) 6.1(2.1-16.4) 0.49
4.6 (0.8-13.0) 4.9 (0.7-22.3) 0.46
60 (18-172) 68 (19-301) 0.19
17.0 (0.3-98.0) -

16 (25.6) 4(9.1) 0.01
0.3 (0.1-0.6) 0.3(0.1-1.3) 0.94
5.0 (1.2-13.9) 4.1(0.6-161.4) 0.63
11 (19.6) 4 (12.5) 0.55
3(5.4) 1(3.1) 1.00
1(1.8) - 1.00
1(1.8) - 1.00
9(16.1) 3(6) 0.10
4(7.1) 1(2) 0.36
11 (19.6) 4(8) 0.08
21(37.5) 9(28.1) 0.25

FSH: Follicle stimulating hormone, LH: Luteinizing hormone, E,: Estradiol, BAFF: B-cell activating factor, APRIL: A proliferation-inducing ligand, ANA:
Anti-nuclear antibody, RF-IgM: Rheumatoid factor IgM, anti-dsDNA: Anti-double-stranded DNA, anti-TG-IgA: Anti-transglutaminase IgA, anti-ssA:
Anti-Sjogren’s syndrome-A, anti-TPO: Anti-thyroid peroxidase antibody, Anti-Tg: Anti-thyroglobulin antibody.
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any significant differences with respect to quality of life, anxiety, and
depression (p>0.05). Similarly, there was no statistically significant
difference between patients with prolactinoma who received active
treatment and those who did not (p>0.05).

DISCUSSION

Because of PRLR expression by immune cells, there may be an
increased incidence of systemic and organ-specific autoimmune
diseases in hyperprolactinemia. SLE, rheumatoid arthritis, primary
Sjogren’s syndrome, systemic sclerosis, psoriatic arthritis, and
Type 1 diabetes mellitus are examples of systemic autoimmune
diseases. Organ-specific autoimmune diseases are mainly Grave’s
disease, Hashimoto’s thyroiditis, Addison’s disease, celiac disease,
and multiple sclerosis (7). In our study, the prevalence of known or
newly diagnosed AIT (Hashimoto’s thyroiditis) was 32.1% in women
with prolactinoma. The percentage of patients under treatment
for primary hypothyroidism was as high as 23.2%, indicating that
one-fourth of prolactinoma patients were receiving LT, treatment.
However, the frequency of newly diagnosed AIT was found to be
similar to that in control subjects. The frequency of known AIT
was not compared because we excluded those with known thyroid
disease in the recruitment of controls. In a study by Elenkova et al.
(20) examining the frequency of AITD among 154 female patients
with prolactinoma and 104 healthy female controls, the reported
rates of AITD in the patient and control groups were 29.9% and
10.4%, respectively. They did not specify whether AITD was AIT or
Graves’ disease (20). Pilli et al. (21) reported AIT in 13.4% and 6.3%
of their patient and control subjects; in that study, 108 female and 41
male patients with prolactinoma were included, whereas the control
group consisted of 96 patients with non-functional adenoma and no
stalk compression potentially associated with PRL elevation as well
as 47 sex-matched but not age-matched 47 subjects with a diagnosis
of empty sella. Dogansen et al. (22) retrospectively evaluated the
frequency of Hashimoto’s thyroiditis in 83 patients with prolactinoma
and 78 patients with acromegaly and found a higher incidence (33%)
in patients with prolactinoma than in those with acromegaly. Onal
et al. (23) compared patients with hyperprolactinemia and healthy
controls and reported a higher prevalence of thyroid dysfunction,
although thyroid autoimmunity was not more frequent.

In the current study, patients with prolactinoma and controls were
not significantly different in terms of anti-TPO and anti-Tg levels or
positivity rates for these markers. Similarly, there were no significant
differences between patients and controls with respect to thyroid
autoantibody levels in the study by Pilli et al. (21), although they
found an increased rate of AIT in prolactinoma. On the other
hand, some others reported an increased frequency of thyroid
autoantibody positivity in patients with prolactinoma. For instance,
in the study by Elenkova et al. (20), patients with prolactinoma had a
3-fold increase in both anti-TPO and anti-Tg positivity compared with
healthy controls; Sayki Arslan et al. (10) observed a 2-fold increase
in anti-TPO and anti-Tg positivity in naive prolactinoma patients as
compared to healthy subjects. Although patients with prolactinoma
had a high prevalence of AIT among our patient group, no significant
differences in thyroid autoantibody and positivity rates were found
between patients and controls, and this finding could be related to
the fact that 23.2% of the patients with prolactinoma were receiving
treatment with LT,, which could have reduced the production of
autoantibodies (24).

16

To the best of our knowledge, this is the first report investigating the
prevalence of both thyroid and non-thyroid autoimmune disorders
in women with prolactinoma. The proportion of subjects who tested
positive for any autoantibody (ANA, anti-dsDNA, anti-ssA, antiTG-
IgA, RF-IgM, anti-TPO, anti-Tg) was 37.5% and 28.1% in our patient
and control groups, respectively, with the difference being non-
significant. Unlike our study design, in previous studies, an emphasis
has been placed on investigating hyperprolactinemia in patients
with autoimmune disorders (25-27), generally in the context of
assessing PRL levels as well as the association between disease
activity and autoantibodies that are used as disease markers. In our
study, we aimed to assess the effects of exposure to high PRL during
the disease process on the immune system and to assess certain
autoantibodies. Additionally, only female patients were included
because autoimmune disorders occur more commonly in females
than in males. In this regard, our study differs from previous reports.
In contrast to the high prevalence of AIT in our study group, we found
similar ratios of positivity for any autoantibody among patients and
controls as well as the absence of signs of autoimmune disorders
in most individuals with autoantibody positivity. This finding did
not support our hypothesis of an increased risk of non-thyroid
autoimmune disorders in this population. One possible explanation
might be that the low prevalence of non-thyroid autoimmune
disorders compared with autoimmune thyroid disease in our
population may have led to our findings. The other reason may be
that some autoantibodies that are markers of autoimmune disorders
are non-specific and may also be positive in healthy individuals.

Another topic that we addressed in this study was circulating BAFF
and APRIL concentrations in relation to prolactinoma. BAFF and
APRIL pathways, which are involved in the maturation, proliferation,
and differentiation of B-lymphocytes, are known to be associated
with the production of autoantibodies and autoimmune disorders
(13). In this study, patients and controls did not differ significantly
in terms of serum BAFF and APRIL levels. In addition, no correlation
was found between any autoantibody levels and serum BAFF
and APRIL levels. These results support our conclusion that the
prevalence of non-thyroid autoimmune disease is not increased in
patients with prolactinoma. Although the frequency of autoimmune
thyroid disease was increased in the patient group compared with
that in the controls, the fact that most of them were in remission
under LT, treatment may be an explanation for this result. In
addition, studies supporting this relationship in the literature
generally had several cases. The number of patients and controls
in our study may have been insufficient to detect the specified
correlations. This result supported our finding that the prevalence of
non-thyroid autoimmune disorders did not increase in patients with
prolactinoma. Nevertheless, a positive correlation was observed
between serum BAFF and E, levels. Gender is the single most
important risk factor for many autoimmune disorders. Previous
investigations have shown that female hormones may augment
autoimmunity through their effects on B-lymphocytes. In the study
by Drehmer et al. (28), where BAFF expression in 34 healthy male
and female individuals was investigated, no differences were found
in BAFF expression between male and female subjects under normal
conditions, but stimulation of cells with E, resulted in a significant
elevation of BAFF expression. Similarly, Fan et al. (29) established
an association between E, and BAFF in a murine model. Despite the
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association between E, and BAFF, a possible link between PRL and
BAFF has not been demonstrated in our study, although both are
known to play a role in the development of autoimmune diseases
because of their immunomodulatory effects.

According to our findings, patients with prolactinoma had increased
Beck Anxiety Inventory and Beck Depression Inventory scores, with
increased frequency and severity of anxiety and depression in these
subjects. Furthermore, as evidenced by SF-36 assessments, patients
with prolactinoma had a lower self-perception of general health.
Although most previous studies used SF-36, we also included anxiety
and depression assessments in this group of patients. When the
prolactinoma patients with and without AIT or autoimmune disorder
were compared with respect to anxiety, depression, and quality of
life, no significant differences were found. These data suggested
that the main factor responsible for unfavorable effects on quality
of life, anxiety and depression was the presence of prolactinoma not
autoimmune diseases.

Study Limitations

The limitation of our study is the cross-sectional design. We believe
that prospective long-term follow-up of our patients would provide
more clear information on the development of autoimmune
disorders.

CONCLUSION

The risks of AIT and non-thyroid autoimmune disease were not
increased in women with prolactinoma, nor were serum BAFF/
APRIL levels altered compared with healthy controls. Higher rates
of depression and anxiety, as well as a lower quality of life, were
associated with the presence of prolactinoma, but not with AIT or
non-thyroid autoimmune diseases.
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ABSTRACT

Objective: It is likely that the subgroups of the epidermal growth
factor/platelet-derived growth factor (EGF/PDGF) signaling pathway
play a role in the etiopathogenesis of intrauterine growth restriction
(IUGR). This study was planned to understand the molecular genetic
level of apoptosis in IUGR.

Method: The EGF/PDGF signaling pathway gene profile (40 genes) was
investigated using a real-time reverse transcriptase-polymerase chain
reaction. The gene expressions of the IUGR group were compared
both individually and as a group. Individual gene differences were
also evaluated. The genes related to cell survival and growth, which
include the gene groups of apoptosis, cell cycle, cell differentiation,
cell growth, cell motility, and cell proliferation, were investigated using
microarray technology.

Results: Parity, gestational age at delivery, and APGAR scores at
the first and fifth minutes were not significantly different between
the IUGR and control groups. However, the women in the IUGR
group were younger and slimmer. PRKCA was the only gene with a
significant difference in expression between the IUGR and control
groups. Nevertheless, individual differences were detected in gene
expression associated with cell cycle, differentiation, growth, motility,
proliferation, and apoptosis.

Conclusion: Variations in gene expression during pregnancy cause
changes in placental and fetal development by affecting apoptosis and
cellular events at different levels. The genetic causes of IUGR can be
revealed by investigating these metabolic pathways. This study differs
from previous IUGR studies, which focused on one or a few genes,
because all the gene groups in the EGF/PDGF pathway that may be
associated with IUGR were investigated.

Keywords: Intrauterine growth restriction, cell survival and growth,
apoptosis, EGF/PDGF, PCR array, RT-PCR

Oz

Amag: intrauterin gelisme geriligi (IUGR) etiyopatogenezinde
epidermal blytime faktori/trombosit kaynakh biyime faktoria (EGF/
PDGF) yolaginda yer alan alt gruplarin rol oynadigi distintimektedir.
Bu ¢alisma, IUGR’deki apoptozun molekiler genetik seviyesini anlamak
icin planlanmistir.

Yontemler: EGF/PDGF sinyal yolu gen profili (40 gen) gercek zamanli ters
transkriptaz-polimeraz zincir reaksiyonu ile incelendi. [IUGR grubunun
gen ekspresyonlari hem bireysel hem de grup olarak karsilastirildi.
Ayrica bireysel gen farkliliklari da degerlendirildi. Apoptoz, hiicre
donglsu, hilicre farkhlasmasi, hiicre, blyimesi, hiicre motilitesi ve
hicre proliferasyonu, gen gruplarini igeren hiicre yasami ve bliylimesi
ile ilgili genler, mikroarray teknolojisi ile incelendi.

Bulgular: IUGR ve kontrol gruplari arasinda; parite, gebelik yasi, ilk ve
besinci dakikada APGAR skorlari yoniinden istatistiksel olarak anlamli
fark gozlenmedi. Bununla birlikte, IUGR grubundaki kadinlar daha
geng ve daha zayif olarak saptandi. IUGR ve kontrol gruplari arasinda
ekspresyon farkhhgl bulunan tek gen PRKCA olarak bulundu. Hiicre
dongusu, farkhlagsmasi, biyimesi, motilitesi, proliferasyonu ve apoptoz
ile iliskili olan genlerin ekspresyonunda bireysel farkliliklar tespit edildi.

Sonug: Hamilelikte genlerin ekspresyonundaki degisiklikler, apoptoz
ve hiicre olaylarini farkli seviyelerde etkileyerek, plasental ve fetal
gelisimde farkliliklara neden olmaktadir. Metabolik yolaklarin
arastirilmasi; IUGR’nin genetik nedenlerini ortaya c¢ikarabilir. Bu
¢alisma onceki galismalardan; IUGR bulunan hastalarda bir ya da birkag
genin arastirilmasi yerine bir gen yolagindaki (EGF/PDGF) tim gen
gruplarinin irdelenmesi ile ayrilmaktadir.

Anahtar Sézciikler: intrauterin gelisme kisitlanmasi, hiicre yasami ve
blyumesi, apoptoz, EGF/PDGF, PCR array, RT-PCR
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INTRODUCTION

Intrauterine growth restriction (IUGR) is a condition that occurs
when a fetus cannot grow as much as it could because of a medical
condition or when the estimated fetal weight is less than the 10th
percentile for gestational age. In 3-8% of pregnancies, IUGR is
observed. IUGR is a significant cause of fetal morbidity and mortality,
and the risk increases with the severity of growth restriction (1).
IUGR has been linked to adult diseases such as hypertension,
diabetes mellitus, and others (2).

Biochemical screening tests for aneuploidy (maybe helpful to
detect placental insufficiency), dating and measurement of nuchal
translucency with ultrasound in the first trimester, uterine artery
Doppler, calculation of estimated fetal weight, measurement of
amniotic fluid volume, biophysical profile, and/or studies of umbilical
artery Doppler are recommended for screening of IUGR (3). In recent
years, most studies have focused on reducing the number of cases of
IUGR and finding early signs of IUGR. The factors of cell proliferation,
differentiation, and apoptosis [the epidermal growth factor (EGF)
and platelet-derived growth factor (PDGF) signaling pathways] are
thought to play a role in etiopathogenesis. Programmed cell death,
or apoptosis, is a key mechanism in tissue hemostasis, development,
and immune response. Apoptosis plays a complementary role in
the development of an appropriate placenta (4). Parameters such
as genes, enzymes, and metabolomics that were thought to be
associated with IUGR were particularly investigated in these studies.

This study was designed to examine all genes involved in gene
pathways instead of selecting a few genes that would affect IUGR.
The etiopathogenesis of IUGR is not clear, no treatment regimes
have been created, and perinatal morbidity and mortality have
not been prevented. IUGR leads to high health care costs. This
study investigated the genetic relationship of IUGR for prediction,
thereby determining the risks, shaping the antenatal follow-up, and
preventing complications.

In today’s conditions, genetic studies have a high cost; therefore, the
number of cases was limited, and this study aims to be a preliminary
study for future genetic studies.

MATERIALS AND METHODS

The study was conducted with pregnant women who were
followed at The Gazi University Faculty of Medicine, Department of
Obstetrics. The EGF/PDGF signaling pathway gene profile (including
40 genes) was extensively studied using RT-PCR. Two groups were
designated as the IUGR and control groups. There were six normal
pregnant women in the control group and six IUGR-complicated
pregnant women in the IUGR group. Patients in the study group
who had IUGR were randomly assigned a number from 1 to 6. All
women were included in this study after informed consent was
obtained. The approval of the Ethics Committee was obtained from
the Gazi University Clinical Research Ethics Committee for this study
(approval number: 252). Financial support was provided by TUBITAK
(the Scientific and Technological Research Council of Tirkiye)
through the 1002-Short-Term R&D Funding Program.

The inclusion criteria of the study were as follows: The gestational
weeks of fetuses were between 37 and 40 weeks, which was
confirmed with ultrasonography in the first examination of
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pregnancy; the ages of pregnant women were between 18 and 35
years; pregnant women had no chronic diseases such as diabetes
mellitus, hypertension, heart failure, chronic kidney disease,
autoimmune disease, or hereditary anemia; and pregnant women
did not use drugs, alcohol, cigarettes, or pills. Fetuses with an
estimated fetal weight in the 10th percentile or 2 SD on ultrasound
were considered IUGR and included in the IUGR group. TORCH
antibodies were tested in all of them, and if TORCH antibodies were
found positive in a pregnant woman and her fetus had IUGR, these
cases were excluded. The other exclusion criteria were situations
that lead to the corruption of uteroplacental perfusions, such as
pre-eclampsia, gestational diabetes mellitus, which is determined
by an oral glucose tolerance test, anomalies of the fetus, and other
obstetrical problems.

The 5 mm3 specimens that were collected with a lancet from the
central cotyledon at the placentas were macroscopically normal and
had no fibrin or hemorrhage. Samples were taken from pregnant
women who gave birth in the delivery room immediately after
the births. The specimens were placed in a sterile cup that had
been filled with 20 cc of normal saline for cleaning residual tissue.
Subsequently, specimens were taken into a 15 mL sterile centrifuge
tube, which contained 2 mL of RNA, and they were delivered to the
immunology laboratory. They were stored within 15 min in a cooler
at -86 °C.

RT-PCR: Human EGF/PDGF Signaling Pathway PCR Array (Qiagen)
kits, which were able to calculate on a quantitative level with mRNA,
level of protein expression as a growth factor, were used. cDNA was
established with an RT reaction using total RNA isolated without
tissue culture from samples. RNA isolation kits without genomic
DNA were used for this process. Then, cDNA amplification was
achieved by PCR. Ultimately, the differences in the expression of
protein genes, which are thought to cause IUGR, were determined as
a “fold increase” or “fold decrease” in mRNA level. Genes associated
with the cell cycle, cell differentiation, cell growth, cell motility, cell
proliferation, and apoptosis were investigated.

Apoptosis: AKT1, BAD, BCAR1, BCL2, BRAF, CASP3, CASP9, FASLG
(TNFSF6), FOXO03, IL2, LTA (TNFB), MAPK1 (ERK2), NFKB1, NUP62,
PIK3R2 (p85-BETA), PPP2CA, PRKCA, PTEN, RAF1, RASA1, STAT1, and
TP53 (P53).

Cell cycle: BCL2, CCND1, DUSP1 (PTPN16), DUSP6, EGFR (ERBB1),
HRAS, KRAS, MAPK1 (ERK2), MAPK3 (ERK1), NRAS, PDGFA, PDGFB,
PPP2CA, PRKCA, PTEN, RAP1ASHC1, STAT1, and TP53 (P53).

Cell differentiation: FOXO3, IL2, PPP2CA, and TP53 (P53).

Cell growth: BCAR1, CCND1, EGF, HBEGF, IL2, PDGFA, PDGFB,
PDGFRA, PPP2CA, RASA1, SHC1, and TP53 (P53).

Cell motility: ACTR2, BCAR1, EGFR (ERBB1), FN1, HBEGF (DTR),
MAP2K1 (MEK1), MAPKS (JNK1), PTEN, STAT3.

Cell proliferation: BCAR1, BCL2, EGF, EGFR (ERBB1), EPS8, GAB1,
HBEGF (DTR), IL2, NCK2, NUP62, PDGFA, PDGFB, PDGFRA, PTEN,
RAF1, SHC, and TP53 (P53).

Statistical Analysis

An analysis of gene data obtained with the RT-PCR method was
performed over delta CT using the statistical analysis portal on the
webpage of Sabioscience. “Human EGF/PDGF Signaling PCR Array
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Kits” were used for RT-PCR. In the results, p<0.05 values were
considered significant.

RESULTS

Characteristic features of the study and control groups are shown as
mean and standard deviation, and differences between both groups
are identified as p-values (Table 1).

Significant differences were determined between the groups in
terms of maternal age, pre- and post-pregnancy body mass index,
and birth weight (p<0.05). There were no differences between the
APGAR score, gestational age at delivery, and parity. The mothers
were younger and had a low weight; they were in the IUGR group.

Alfa-fetoprotein, which is a component of the second trimester
screening test, was statistically different between the IUGR group

Table 1. Characteristic features of the study and control groups

(59.2 ng/mL) and control group (28.95 ng/mL), (p=0.015).

Expression of only one gene, PRKCA, was found to be statistically
significant (p<0.05) in comparison between the IUGR and control
groups (Figure 1).

The gene expression differences of patients in the IUGR group were
compared individually to those in the control group. AKT1, BAD,
BRAF, CASP9, GAB1, LTA, MAP2K1, MAPK3, NFKB1, NRAS, PIK3R2,
PTEN, and STAT1 genes were not found to be associated with IUGR
in this study, which investigated the effect of the EGF/PDGF signaling
pathway on cell survival and growth.

DISCUSSION

From 3% to 8% of all pregnancies are associated with IUGR. Clinicians
who deal with obstetrics have many problems and spend a lot of

IUGR (n=6) Control (n=6) p-value
Maternal age 26.50+4.93 33.17+1.94 0.026"
Parity 0.50+0.83 1.00+0.63 0.240
BMI™ pre-pregnancy (kg/m?) 20.22+2.75 25.22+3.46 0.026"
BMI post-pregnancy (kg/m?) 24.90+2.76 30.96+2.51 0.009°
Gestational age at delivery 37.6+£1.98 38.410.36 0.699
APGAR score (1. minute) 8.83+0.98 8.83+0.40 0.818
APGAR score (5. minute) 9.67+0.51 9.83+0.40 0.699
Birth weight (gr) 21931506 3323+324 0.002"
"P<0.05 is statistically significant, * BMI: Body mass index, IUGR: Intrauterine growth restriction.
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Figure 1. P-value of gene expression differences between the IUGR and control groups

IUGR: Intrauterine growth restriction.
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time because of IUGR. If the etiopathogenesis of IUGR is determined
and treatment modalities are evolved, perinatological follow-up
could improve. The aim of this study was to upgrade the previously
performed microarray studies with limited genes (5,6), and
contribute to the literature with a comprehensive microarray study.
The other aim is to aid in the determination of genes associated with
IUGR (7,8). We believe that gene disorders associated with IUGR will
be individually evaluated in the future and that treatments will be
administered accordingly. The final aim of this study was to create
the infrastructure described above for the treatment of IUGR.

According to Canadian data, the average hospital cost is $1000 per
newborn whose birth weight is 2500 g. Nevertheless, the average
hospital cost is $117,000 for a newborn who weighed less than 750
g. Nevertheless, the length of hospital stay for typical newborns
increased as birth weight decreased, ranging from two days for babies
weighing 2500 g or more to 104 days for those weighing less than
750 g (9). Therefore, if clinicians predict and treat IUGR, disability
will be prevented, resulting in decreased health expenditure, and
clinicians may spend less time following up.

The increase in apoptosis is well known in IUGR. Our findings, which
are described below, support this knowledge. Expression decreases
were found in the RAP1 gene, which affects cell proliferation and
adhesion; the PPP2CA gene, which provides differentiation and
evolution of cells; the NUP62 gene, which regulates the transition
of mRNA and proteins between the nucleus and cytoplasm; and
the MAPK1 gene, which regulates growth and apoptosis. The anti-
apoptotic BCL2 gene and the BCAR1 gene, which are related to the
evaluation of cells, also showed decreases in expression. as well
as the increased expression of FASL and /L2 genes, which trigger
apoptosis. In addition, decreased expression of BCL2, CCND1,
DUSP6, HRAS, KRAS, PPP2CA, PRKCA, RAP1A, and SHC1 negatively
affected the cell cycle, cell differentiation, and cell proliferation.
These genes are involved in the etiology of IUGR and affect cell
function. The CCND1 gene is effective in cell proliferation; the DUSP6
gene is effective in cell proliferation and mitosis through MAPKs; the
HRAS gene regulates cell growth; the KRAS gene provides protein
activation and proliferation for growth factor proliferation; the
PPP2CA, PRKCA, and RAP1A genes are related to cell differentiation
and development; and the SHC1 gene organizes the cell pathway.

The functions of ACTR2, BCAR1, HBEGF, STAT3, and FN1 modulate
cell motility. ACTR2 encodes a major constituent of the ARP2/3
complex, which is placed at the cell surface and is crucial to cell shape
and motility through lamellipodial actin assembly and protrusion.
BCAR1 is responsible for migration and invasion. HBEGF is expressed
by the trophoblast during pregnancy and functions in blastocyst
implantation. STAT3 affects angiogenesis and the development
of the embryo. FN1 functions on embryogenesis, cell adhesion,
and migration. Motility dysfunction is caused by a decrease in the
expression of these genes.

IUGR is seen in mothers who are younger than 35 years or older
than 35 years (10). Similar to the literature, mother age was related
to IUGR. The maternal age in the IUGR group was smaller than
that in the control group; therefore, this finding may be useful for
predicting IUGR.

The IUGR group had lower body mass indices before and after
pregnancy than the control group when we were compared (p=0.026
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vs. p=0.009). The literature has similar results regarding weight gain
and IUGR (10,11). Strauss and Dietz (12) showed that lower weight
gain in the second and third trimesters was associated with a greater
risk of IUGR. Low weight gain or poor increases in body mass index
are striking features of IUGR; therefore, weight measurement is
important for preventing IUGR in primary health care.

EGF has been found to play a role in stimulating placental growth.
This means that EGF plays a role in placental growth and in
regulating physiological changes in placental function and many
hormone secretions during intrauterine fetal development. It was
found that IUGR pregnancies had less EGF expression in the placenta
than normal pregnancies (13). Wang et al. (14) showed in their study
that the EGF levels in non-pregnant women were lower than those
in pregnant women. Furthermore, pregnant women with IUGR had
lower EGF levels in maternal blood, cord blood, and amniotic fluid
than those in the normal birth weight group. However, EGF levels
showed no difference between the fetal macrosomia group and the
normal birth weight group (14).

PDGF is a protein that regulates cell division and growth. PDGF plays
a role in angiogenesis, blood vessel development, cell proliferation,
migration, and embryonic development. Poor vascular development
leads to low vascular resistance throughout the placental villi with
fibrosis, and this situation causes intrauterine death. Abnormal
angiogenesis is associated with IUGR (15). Hence, it is possible that
mutations, damaged genes, or expression changes of genes in the
EGF and PDGF pathways are involved in the etiopathogenesis of
IUGR.

The proteins generated by the genes show individual variety;
therefore, gene studies should be tailored to each person, and
each case should be examined separately. Difficulties in the
development of gene therapy are due to these variations. In this
study, we compared the increases and decreases in gene expression.
In addition, each case in the IUGR group was compared with the
control group. We determined differences in gene expression
except for the LTA gene. Only the expression of one gene, protein
kinase alpha (PRKCA), was statistically significant between the IUGR
and control groups. PRKC family members phosphorylate a wide
variety of protein targets and are known to be involved in diverse
cellular signaling pathways. PRKCA has been reported to play roles
in many different cellular processes, such as cell adhesion, cell
transformation, cell cycle checkpoints, and cell volume control (16).
We investigated the PRKCA gene in a subgroup of apoptosis and the
cell cycle. This pathway should be effective in IUGR, and the PRKCA
gene should be effective to apoptosis and the cell cycle. When the
patients in the IUGR group were compared with the control group,
expression variations were determined at the genes that were
studied. Therefore, expression variations of genes act on apoptosis
and cellular events, so changes occur in the development of the
placenta and fetus.

Study Limitations

In this study, there were six pregnant women in the control group
and six pregnant women with IUGR. Because of the high cost of such
studies, the sample size was small in this study.

In the IUGR studies, only a few genes were investigated in several
samples, but gene pathways involving 40 genes were examined
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despite the small sample size in this study. Therefore, this study was
designed as a guide for future clinical studies. The study should be
considered a laboratory study rather than a clinical study.

CONCLUSION

This study is one of several that are simultaneously investigating many
associated genes with the etiopathogenesis of IUGR. We intend to
guide future studies by forming an infrastructure for such research.
Because of the high cost of such studies, the case and control groups
consisted of some subjects. We believe that this kind of study will be
conducted with more patients and more genes. This is also one of
the most important issues to consider in gene studies, which focus
on individual analysis rather than group comparison in the search for
diseases and treatments. Currently, targeted therapies are applied
to individualized treatments such as cancer. The genetic origin of
IUGR and other diseases will be determined during pregnancy, and
treatments will be developed.
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ABSTRACT

Objective: Gastric cancer is a complex malignant tumor associated with
chronic inflammation.In the present study, we aimed to investigate the
frequency of interleukin 1B (IL-1B) gene polymorphisms affecting gene
expression in patients with gastroesophageal cancer (GC) diagnosed in
the Hakkari region.

Methods: Blood samples of 17 patients with GC (group 1) and 59
healthy controls (group 2) were enrolled in the study. The single-
nucleotide polymorphisms (SNPs) rs1143627 c.-118C>T, rs16944
c.-598C>T, and rs1143634 c¢.315C>T polymorphisms in the /L-1B
gene were studied among groups via polymerase chain reaction and
restriction fragment length polymorphism. Results were analyzed by
descriptive statistics and the x? test. The association between SNPs
and GC risk was evaluated by odd ratios (ORs) and 95% confidence
intervals.

Results: The frequencies of the three genotypes in the SNP rs1143627,
rs16944, and rs1143634 were similar between the groups, and C>T
transition was not found to be significant [(p=0.69, OR: 1.16 95%,
confidence interval (Cl): 0.54-2.51; p=0.16, OR: 0.58 95%, Cl: 0.26-
1.25; p=0.7, OR: 0.83 95%, Cl: 0.32-2.11, respectively].

Conclusion: Our results did not reveal any significant association
between /L-1B gene SNPs and gastroesophageal cancer in the Hakkari
region.

Keywords: Gastro-esophageal cancer, IL-1B gene, restriction fragment
length polymorphism, rs1143627, rs16944, rs1143634

0z

Amag: Mide kanseri kronik enflamasyonla iliskili kompleks malign
bir tuimordidr. Bu c¢alismada Hakkari bolgesinde tani konulan
gastrotzofageal kanser (GK) hastalarinda gen ekspresyonunu etkileyen
interlékin 1B (IL-1B) gen polimorfizmlerinin sikligini arastirmayi
amagladik.

Yontemler: Calismaya 17 GK hastasi (grup 1) ve 59 saghkh kontroliin
(grup 2) kan ornekleri alindi. IL-1B genindeki tek nikleotid
polimorfizmleri (SNP) rs1143627 c.-118C>T, rs16944 c.-598C>T ve
rs1143634 ¢.315C>T polimorfizmleri, polimeraz zincir reaksiyonu
ve kisitlama fragman uzunlugu yoluyla gruplar arasinda polimorfizm
incelenmistir. Sonuglar tanimlayici istatistikler ve x* testi ile analiz
edildi. SNP’ler ile GC riski arasindaki iliski olasilik oranlari (OO) ve %95
guiven araliklari (GA) ile degerlendirildi.

Bulgular: SNP’deki rs1143627, rs16944 ve rs1143634 genotiplerinin
frekanslari gruplar arasinda benzerdi ve C>T gegisi anlamli bulunmadi
[p=0,69, OO: 1,16 %95, GA: 0,54-2,51]; p=0,16, OO: 0,58 %95, GA:
0,26-1,25; p=0,7, 00: 0,83 %95, GA: 0,32-2,11].

Sonug: Sonuglarimiz Hakkari Bolgesi'nde [L-1B gen SNP’leri ile
gastroozofageal kanser arasinda anlamli bir iliski ortaya koymadi.

Anahtar Sozciikler: Mide-6zofagus kanseri, IL-1B geni, kisitlama
fragmani uzunlugu polimorfizmi, rs1143627, rs16944, rs1143634
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INTRODUCTION

Gastroesophageal cancer (GC) is one of the most harmful cancers
in the world, predominantly in specific geographies such as East
Asia, South America, and Eastern Europe (1-3). The risk factors
for GC include genetic susceptibility, insufficient high-fiber food
consumption, a stationary lifestyle, and chronic exposure to
inflammation and oxidative stress (4-7). In particular, the chronic
inflaimmatory microenvironment is a crucial contributing factor
to GCs (8,9). The prevalence of GC is high in the Hakkari region.
Because cancer is a multifactorial chronic disease, we aimed to
investigate polymorphisms affecting the expression of one of these
genes, interleukin (IL)-1B, in patients and control samples obtained
from this region.

The IL-1B gene, located on chromosome 2ql4, is a powerful
inflammatory biomarker and participates in a variety of cellular
activities, including response to pathogens, cell
proliferation, differentiation, and apoptosis (6). In addition, IL-1B
is a potent inhibitor of gastric acid secretion (10,11-13). Recently,
single-nucleotide polymorphisms (SNPs) or mutations in the /L-1
gene have been proposed as a key factor in determining gastric
tumor morphogenesis (10-14). Several studies have supported the
association of increased IL-1B secretion with SNP polymorphisms in
the promoter of the /L-1B gene (15,16). Interestingly, the transition
between Cand T alleles in thethree SNPs of the /L-1B gene promoter,
including rs1143627, rs16944, and rs1143634, have been associated
with IL-1B levels (4,5,16-20).

This study was designed to investigate the frequency of genotype
distribution in the SNPs rs1143627, rs16944, and rs1143634 within
the IL-1B gene in patients diagnosed with gastric cancer and controls
living in the Hakkari region.

immune

MATERIALS and METHODS

Patients and control subjects

A total of 17 patients diagnosed with GC aged between 31 and 88
years (5 females and 12 males) (group 1) and 59 healthy controls
aged between 21 and 78 years (17 females and 42 males) living in the
same region (group 2) were included in the current study. This study
was approved by the Baskent University Ethics Committee (approval
number: KA 18/354) and supported by the Baskent University
Research Fund. The present study was conducted by following the
principles of the Declaration of Helsinki. Participants were enrolled
after verbal and written informed consent was obtained. Patients
in group 1 who were diagnosed with GC via histopathological
examination were eligible for this study. Healthy controls in group
2 who were cancer-free subjects and living in the same region were
randomly selected, and subjects in this group with any signs and

Table 1. Primer sequences of the investigated /L-1B gene polymorphisms

symptoms of digestive system diseases and other systemic disorders
were excluded.

Genotyping

Genomic DNA was extracted from peripheral blood using a
commercial genomic DNA extraction kit (Invitrogen®, USA). The SNPs
rs1143627 c.-118C>T, rs16944 c.-598C>T, and rs1143634 c.315C>T
(referencegenome NM_000576.2) polymorphisms in the /L-1B gene
were analyzed using polymerase chain reaction (PCR) - restriction
fragment-length polymorphism. The primer sequences are listed in
Table 1. Thermal cycling consisted of several steps: starting with an
initial denaturation step at 95 °C for 3 min, followed by 35 cycles at
95 °C for 30 seconds; 53 °C for 30 seconds (the SNP rs1143627 and
rs1143634), 50 °C for 30 seconds (the SNP rs16944), 72 °C for 45 s,
and a final step of 72 °C for 5 min. PCR products were digested with
specific restriction enzymes (Table 2). Finally, the end products were
electrophoresed on 3% agarose gel for determining genotypes.

Statistical Analysis

The SPSS software package version 22.0 (SPSS Inc., Chicago, IL, USA)
was used for statistical analysis. Descriptive statistics were applied
to demographic characteristics. Quantitative results are shown as
means + standard deviation. The frequencies of the genotypes and
alleles in the two groups were analyzed according to the Hardy-
Weinberg equilibrium and compared using the x? test. P<0.05 was
considered significant.

RESULTS

In the present study, 17 patients with GC (group 1) and 59
healthy subjects (group 2) were enrolled to analyze the functional
polymorphisms of rs1143627 C>T, rs16944 C>T, and rs1143634 C>T
in the promoter region of the /L-1B gene.

The mean age was 65.58+13.26 years in group 1 and 37.28+13.37
years in group 2.

The ratio of female (n)/male (n) was 5/12 in group 1 and 17/42
in group 2. There was no significant difference between groups
(p=0.96).

In terms of SNP rs1143627 C>T, the frequencies of wild-type (CC),
variant heterozygote (CT), and variant homozygote (TT) genotype
was 23.5%, 58.8%, 17.6% in group 1, 35.6%, 42.4%, 22% in group
2, respectively (p=0.48) (Table 3). The total C allele frequency was
56.8% in group 1 and 52.9% in group 2, whereas the total T allele
frequency was 43.2% in group 1 and 47.1% in group 2. However,
there was not a statistically significant difference between the two
groups (p=0.69, OR: 1.16, 95% Cl: 0.54-2.51) (Table 3).

In addition, the frequencies of wild-type (CC), variant heterozygote
(CT), and variant homozygote (TT) genotype in SNP rs16944 C>T
were 29.4%, 52.9%, 17.6% in group 1, 22%, 40.7%, 37.3% in group
2, respectively (p=0.31) (Table 3). The total C allele frequency was

Primer sequences

SNPs

Forward (5’-3’)
rs1143627 GCACAACGATTGTCAGGAAA
rs16944 GGTAACAGCACCTGGTCTTG
rs1143634 ATGCTCAGGTGTCCTCCAAG

Reverse (5’-3’)
GAGCAATGAAGATTGGCTGA
AAGGGCAAGGAGTAGCAAAC
ATTAGCAAGCTGCCAGGAG

SNPs: Single nucleotide polymorphisms, IL-1B: Interleukin 1B.
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55.9% in group 1 and 42.4% in group 2, whereas the total T allele
frequency was 44.1% in group 1 and 57.6% in group 2 (p=0.16, OR:
0.58 95% Cl: 0.26-1.25) (Table 3).

Finally, the frequencies of wild-type (CC), variant heterozygote (CT),
and variant homozygote (TT) genotype in the SNP rs1143634 C>T
were 58.8%, 41.2%, 0.0% in group 1, 54.2%, 44.1%, 1.7% in group
2, respectively (Table3). There was a predominance of homozygote
genotype (CC) in all groups, without significant difference between
groups (p=0.83) (Table 3). Total C allele frequency was 79.4% in group
1, 76.3% in group 2, and the total T allele frequency was 20.6% in
group 1, and 23.7% in group 2 (p=0.7, OR: 0.83 95% Cl: 0.32-2.11)
(Table 3).

DISCUSSION

GC is a multi-factorial and complex malignant tumor with a low
survival rate (6). In the pathophysiology of the disease, IL-1B-

induced chronic inflammatory microenvironment is reported as a
key element in tumorigenesis, vascular, and extracellular changes
for tumor invasion (21-26). In addition, IL-1B exacerbates the
inflammatory microenvironment via induction of COX-2 and iNOS
production (27).

Anincreasein GCincidence is positively associated with increased life
prospects. Dysregulation of the immune system in aging populations
is a critical risk factor for cancer morphogenesis. Indeed, the
accumulation of inflammatory cytokines and mediators in advanced
age aggravates the dysplastic transformation of gastroesophageal
cells (23,24).

In recent years, association studies of the SNPs of the /L-1B gene
have been the focus in GC susceptibility (28-32). To the best of
our knowledge, for the first time in the literature, we investigated
the association between GC and the SNPs rs1143627 C>T, rs16944
C>T, and rs1143634 C>T in a sample from the Hakkari population.

Table 2. Product lengths, restriction enzymes, genotypes and restriction patterns of the /L-1B gene polymorphisms

SNPs Amplicon length (base pairs)

Restriction enzyme

Restriction pattern (base
Genotype P (

pairs)

cc 199, 133
rs1143627 332 Alul CcT 133, 102, 97

TT 102, 97

cc 334,155
rs16944 489 Aval CcT 489, 334, 155

T 489

cc 205, 112
rs1143634 317 Taql CcT 317, 205, 112

TT 317

SNPs: Single nucleotide polymorphisms, IL-1B: Interleukin 1B.

Table 3. Comparison of the genotypes and allele frequencies in the IL-1B polymorphisms between the healthy controls and gastroesophageal

cancer group
SNPs Group 1, (n=17)
cc 4 (23.5%)
Genotype CcT 10 (58.8%)
rs1143627 TT 3(17.6%)
18 (52.9%)
Allele
16 (47.1%)
cc 5 (29.4%)
Genotype CcT 9 (52.9%)
rs16944 T 3(17.6%)
19 (55.9%)
Allele
15 (44.1%)
cc 10 (58.8%)
Genotype CcT 7 (41.2%)
rs1143634 TT 0 (0%)
C 27 (79.4%)
Allele
T 7 (20.6%)

Group 2, (n=59)
21 (35.6%)

25 (42.4%) 0.48
13 (22.0%)

67 (56.8%)

51 (43.2%)

13 (22.0%)

24 (40.7%) 0.31
22 (37.3%)

50 (42.4%)

p-value® OR, (95% CI)

0.69 1.16 (0.54-2.51)

0.16 0.58 (0.26-1.25)
68 (57.6%)
32 (54.2%)
26 (44.1%) 0.83
1(1.7%)
90 (76.3%)
0.7 0.83 (0.32-2.11)

28 (23.7%)

“The p-values were calculated using x? test. Group 1: Patients with gastroesophageal cancer, Group 2: Healthy controls, OR: Odds ratio, Cl: Confidence

interval, SNPs: Single nucleotide polymorphisms, IL-1B: Interleukin-1B.
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First, we found a higher frequency of the heterozygote variant (CT)
genotype in the SNP rs1143627 in group 1 although the difference
was insignificant. In addition, total T allele frequency was induced in
group 1 without any significant difference. The results of this study
were comparable with those of other polymorphism studies (4,33-
37). Yang et al. (38) found that the T allele in the SNP rs1143627 was
correlated with induced GC in the Chinese population. Additionally,
He et al. (39) determined that the homozygote genotype (TT) in the
SNP rs1143627 contributes to GC morphogenesis in China. Qiu et
al. reviewed the clinical notes of 52 patients with GC and 52 healthy
controls. They found that the CT and TT genotype was significantly
higher in patients with GC, and they pointed to a significant positive
association between the T allele and GC susceptibility in the Hakka
population (6). The results of this study demonstrated a discordant
distribution of the genotype frequencies in other studies. Several
studies have noted that the CC genotype is a crucial riskfactor for
GCinthe Chinese, Hispanic, and Caucasian populations (5,32,40-42).
For instance, Takagi et al. (43) suggested that the CC genotype in the
SNP rs1143627 was significantly associated with GC development
in the Japan population via increased inflammatory cytokines such
as IL-1B and IL-8. Collectively, these different outcomes may have
arisen from the allelic heterogeneity in different geographic regions.

Second, we analyzed the SNP rs16944 C>T between the groups and
found that the frequency of the wild-type (CC) and heterozygote
variant (CT) genotype was higher in group 1. The CT genotype
was predominant in both the groups. Additionally, the total C allele
frequency was higherin group 1 thanin group 2. However, there were
no significant differences between the groups in terms of genotype
and allele distribution. In support of this, Yang et al. (44) determined
a significant interaction between the C allele and GC risk in Asians.
In addition, this association was found dominantly with Helicobacter
pylori infection in China (20). Similar to this study, Kato et al. (36)
reported the clinical notes of 699 patients with gastric cancer. The
bottom line of their study was that the C allele did not provide an
additional impact on GC in the Japan population (36). In contrast, TT
homozygosity has been proven to be a significant determinant in
gastroesophageal tumorigenesis via induced IL-1B secretion in the
Caucasian, Chinese, and Japanese populations (5,15,38,43,45,46).
Moreover, it has been emphasized that the impact of the T allele
in the SNP rs16944 may be nebulous in the high-risk areas ofChina,
unlike in the low-risk areas (5,40). Eventually, the global differences
in allele distribution display why it is so difficult to determine the
impacts of the C>T transition in GC.

CONCLUSION

Finally, we compared the rs1143634 C>T polymorphism within the
IL-1B gene between groups and found that wild type (CC) was higher
in group 1 without statistical significance between the two groups.
The majority of the three genotypes were also the wild type (CC) in
both groups. This means that the C>T transition is uncommonin the
Hakkari population. In the study by Al-Moundhri et al. (33), there
was no association between the T allele and GC. On the other hand,
other previous studies pointed out that the heterozygote (CT) and
homozygote (TT) variant genotypes were significantly linked to GC
development (47,48). Furthermore, it has been postulated that
the aforementioned variants were correlated with induced IL-1B
production in the gastric mucosa (49).

The importance of this study is that the patient and control
populations were selected from a very limited geographic area of
Turkiye, Hakkari. The city is rather a low-populated region of a similar
ethnic background, and consanguineous marriages are frequent. In
summary, we observed a similar distribution of the three genotypes
among the groups. As the study population comprised a limited
number of patients, future large-scale controlled studies will be
more promising to shed light on how /L-1B gene polymorphisms are
distributed in gastric cancer patients.

Acknowledgments: We thank Gézde Ozer for the statistical analysis
of this study.

Ethics

Ethics Committee Approval: This study was approved by the Baskent
University Ethics Committee (approval numner: KA 18/354).

Informed Consent: Participants were enrolled after verbal and
written informed consent was obtained.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: DY, S.A-D., Y.K., G.U., YKT, FiS., Design: DY, S.A-D., Y.,
G.U., YKT, FiS., Data Collection or Processing: DY., S.A-D., Y.K.,
G.U., YKT, F.iS., Analysis or Interpretation: DY., S.A-D., Y.K.,, G.U.,
Y.KT., FIiS., Literature Search: DY., S.A-D., YK, G.U., YKT, FiS.,
Writing: DY, S.A-D., Y.K., G.U., YKT, F.i.5.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: This study was supported by the Bagkent
University Research Fund.

REFERENCES

1. Forman D, Burley VJ. Gastric cancer: global pattern of the disease
and an overview of environmental risk factors. Best Pract Res Clin
Gastroenterol 2006; 20: 633-49.

2. Moradi MT, Hashtchian AR, Yari K. Helicobacter pylori cagA-positive
strains: gastric cancer susceptibility. Biharean Biologist 2013; 7: 86-
9.

3. Roukos DH. Current status and future perspectives in gastric cancer
management. Cancer Treat Rev 2000; 26: 243-55.

4. ErzinY, Koksal V, Altun S, Dobrucali A, Aslan M, Erdamar S, et al. Role
of host interleukin 1beta gene (IL-1B) and interleukin 1 receptor
antagonist gene (IL-1RN) polymorphisms in clinical outcomes in
Helicobacter pylori-positive Turkish patients with dyspepsia. J
Gastroenterol 2008; 43: 705-10.

5. ZengZR, Hu PJ, Hu S, Pang RP, Chen MH, Ng M, et al. Association of
interleukin 1B gene polymorphism and gastric cancers in high and
low prevalence regions in China. Gut 2003; 52: 1684-9.

6. Qiu B, Zou HY, Yang YH, Lai CF. Interleukin-1B-31 gene polymorphism
in Hakka gastric cancer patients in Guangdong, China. Genet Mol
Res 2014; 13: 5873-9.

7. Anand P, Kunnumakkara AB, Sundaram C, Harikumar KB, Tharakan
ST, Lai OS, et al. Cancer is a preventable disease that requires major
lifestyle changes. Pharm Res 2008; 25: 2097-116.

8. Abbasian MH, Abbasi B, Ansarinejad N, Motevalizadeh Ardekani
A, Samizadeh E, Gohari Moghaddam K, et al. Association of
Interleukin-1 Gene Polymorphism with Risk of Gastric and Colorectal
Cancers in an Iranian Population. Iran J Immunol 2018; 15: 321-8.

27



GMJ 2024;35:28-29

Yaman et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

Stubljar D, Jeverica S, Jukic T, Skvarc M, Pintar T, Tepes B, et al. The
influence of cytokine gene polymorphisms on the risk of developing
gastric cancer in patients with Helicobacter pylori infection. Radiol
Oncol 2015; 49: 256-64.

van der Ploeg AH, Kumpf O, Seelow E, Almanza LC, Schlag PM,
Schumann RR, et al. The course of gastric cancer following surgery
is associated with genetic variations of the interleukin-1 receptor
antagonist and interleukin-1B. Gastric Cancer 2015; 18: 77-83.

El-Omar EM, Carrington M, Chow WH, McColl KE, Bream JH,
Young HA, et al. The role of interleukin-1 polymorphisms in the
pathogenesis of gastric cancer. Nature 2001; 412: 99.

El-Omar EM, Chow WH, Rabkin CS. Gastric cancer and H. pylori: Host
genetics open the way. Gastroenterology 2001; 121: 1002-4.

Camargo MC, Mera R, Correa P, Peek RM Jr, Fontham ET, Goodman
KJ, et al. Interleukin-1 beta and interleukin-1 receptor antagonist
gene polymorphisms and gastric cancer: a meta-analysis. Cancer
Epidemiol Biomarkers Prev 2006; 15: 1674-87.

Taguchi A, Ohmiya N, Shirai K, Mabuchi N, Itoh A, Hirooka Y, et al.
Interleukin-8 promoter polymorphism increases the risk of atrophic
gastritis and gastric cancer in Japan. Cancer Epidemiol. Biomarkers
Prev 2005; 14: 2487-93.

Kamangar F, Limburg P, Taylor P, Dawsey S. Re: Helicobacter pylori
and interleukin 1 genotyping: an opportunity to identify high-risk
individuals for gastric carcinoma. J Natl Cancer Inst 2003; 95: 760-1.

Luomala M, Lehtimaki T, Elovaara I, Wang X, Ukkonen M, Mattila K,
et al. A study of interleukin-1 cluster genes in susceptibility to and
severity of multiple sclerosis. J Neurol Sci 2001; 185: 123-7.

Hwang IR, Kodama T, Kikuchi S, Sakai K, Peterson LE, Graham DY, et al.
Effect of interleukin 1 polymorphisms on gastric mucosal interleukin
1beta production in Helicobacter pylori infection. Gastroenterology
2002; 123: 1793-803.

Haukim N, Bidwell JL, Smith AJ, Keen LJ, Gallagher G, Kimberly R,
et al. Cytokine gene polymorphism in human disease: on-line
databases. Genes Immun 2002; 3: 313-30.

Coussens LM, Werb Z. Inflammation and cancer. Nature 2002; 420:
860-7.

Chen B, Luo MX, Zhou X, Lv Y, Su GQ. Correlation Between
Interleukin-1B-511 C/T Polymorphism and Gastric Cancer in Chinese
Populations: A Meta-Analysis. Med Sci Monit 2016; 22: 1742-50.

Terzi¢ J, Grivennikov S, Karin E, Karin M. Inflammation and colon
cancer. Gastroenterology 2010; 138: 2101-14.

El-Omar EM, Rabkin CS, Gammon MD, Vaughan TL, Risch HA,
Schoenberg JB, et al. Increased risk of noncardiac gastric cancer
associated with proinflammatory cytokine gene polymorphisms.
Gastroenterology 2003; 124: 1193-201.

Smyth MJ, Cretney E, Kershaw MH, Hayakawa Y. Cytokines in cancer
immunity and immunotherapy. Immunol Rev 2004; 202: 275-93.

Abdel-Latif MM, Duggan S, Reynolds JV, Kelleher D. Inflammation
and esophageal carcinogenesis. Curr Opin Pharmacol 2009; 9: 396-
404.

Lopetuso LR, Chowdhry S, Pizarro TT. Opposing Functions of Classic
and Novel IL-1 Family Members in Gut Health and Disease. Front
Immunol 2013; 4: 181.

Tran LS, Chonwerawong M, Ferrero RL. Regulation and functions of
inflammasome-mediated cytokines in Helicobacter pylori infection.
Microbes Infect 2017; 19: 449-58.

Lakhanpal M, Yadav DS, Devi TR, Singh LC, Singh KJ, Latha SP, et al.
Association of interleukin-1f -511 C/T polymorphism with tobacco-
associated cancer in northeast India: a study on oral and gastric
cancer. Cancer Genet 2014; 207: 1-11.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Srivastava R, Kashyap A, Kumar M, Nath G, Jain AK. Mucosal IgA &
IL-1B in Helicobacter pylori Infection. Indian J Clin Biochem 2013;
28:19-23.

Shields PG, Haris CC. Cancer risk and low-penetrance susceptibility
genes in gene-environment interactions. J Clin Oncol 2000; 18:
2309-15.

Erichsen HC, Chanock SJ. SNPs in cancer research and treatment. Br
J Cancer 2004; 90: 747-51.

Gonzales CA, Sala N, Capella G. Genetic susceptibility and gastric
cancer risk. Int J Cancer 2004; 100: 249-60.

El-Omar EM, Carrington M, Chow WH, McColl KE, Bream JH, Young
HA, et al. Interleukin- 1 polymorphism associated with increased
risk of gastric cancer. Nature 2001; 412: 99).

Al-Moundhri MS, Al-Nabhani M, Al-Bahrani B, Burney IA, Al-Madhani
A, Ganguly SS, et al. Interleukin-1beta gene (IL-1B) and interleukin 1
receptor antagonist gene (IL-1RN) polymorphisms and gastric cancer
risk in an Omani Arab population. Gastric Cancer 2006; 9: 284-90.

Lee SG, Kim B, Choi W, Lee I, Choi J, Song K. Lack of association
between pro-inflammatory genotypes of the interleukin-1 (IL-1B -31
C/+ and IL-1RN *2/*2) and gastric cancer/duodenal ulcer in Korean
population. Cytokine 2003; 21: 167-71.

Wu MS, Wu CY, Chen CJ, Lin MT, Shun CT, Lin JT. Interleukin-10
genotypes associate with the risk of gastric carcinoma in Taiwanese
Chinese. Int J Cancer 2003; 104: 617-23.

Kato S, Onda M, Yamada S, Matsuda N, Tokunaga A, Matsukura N.
Association of the interleukin-1 beta genetic polymorphism and
gastric cancer risk in Japanese. J Gastroenterol 2001; 36: 696-9.

Murphy G, Thornton J, McManus R, Swan N, Ryan B, Hughes DJ,
et al. Association of gastric disease with polymorphisms in the
inflammatory-related genes IL-1B, IL-1RN, IL-10, TNF, and TLR4. Eur
J Gastroenterol Hepatol 2009; 21: 630-5.

Yang J, Hu Z, Xu Y, Shen J, Niu J, Hu X, et al. Interleukin-1B gene
promoter variants are associated with an increased risk of gastric
cancer in a Chinese population. Cancer Lett 2004; 215: 191-8.

He XM, Zhao JM, Jiang L, Fu BY. Interleukin-1B gene polymorphism
and sequence determination of the preliminary study in gastric
cancer patients. Cancer Prev Treat 2004; 11: 814-6.

Kim J, Kim Y, Lee KA. Ethnic differences in gastric cancer genetic
susceptibility: allele flips of interleukin gene. World J Gastroenterol
2014; 20: 4558-65.

Garza-Gonzalez E, Hold G, Pérez-Pérez Gl, Bosques-Padilla FJ, Tijerina-
Menchaca R, Maldonado-Garza HJ, et al. [Role of polymorphism of
certain cytokines in gastric cancer in Mexico: preliminary results.]
Rev Gastroenterol Mex 2003; 68: 107-12.

Pan SX, Yang XH, Lin ZN. Hakka population has gene polymorphism
in Guangdong province. Toxicology 2005; 19: 241-2.

Takagi A, Deguchi R, Kobayashi K, Miwa T. Cytokine expressions
and H. pylori-associated gastric mucosal lesion. Keio J Med 2002;
51(Suppl 2): 51-2.

Yang J, Hu Z, Xu Y, Shen J, Niu J, Hu X, et al. Interleukin-1B gene
promoter variants are associated with an increased risk of gastric
cancer in a Chinese population. Cancer Lett 2004; 215: 191-8.

Machado JC, Pharoah P, Sousa S, Carvalho R, Oliveira C, Figueiredo
C, et al. Interleukin 1B and interleukin 1RN polymorphisms are
associated with increased risk of gastric carcinoma. Gastroenterology
2010; 121: 823-9.

Furuta T, Shirai N, Sugimoto M. Controversy in polymorphisms of
interleukin-1beta in gastric cancer risks. J Gastroenterol 2004; 39:
501-3.



GMIJ 2024;35:29-29

Yaman et al.

47.

48.

Wen YY, Pan XF, Loh M, Yang SJ, Xie Y, Tian Z, et al. Association of
the IL-1B +3954 C/T polymorphism with the risk of gastric cancer
in a population in Western China. Eur J Cancer Prev 2014; 3: 35-42.

Ismaili A, Yari K, Moradi MT, Sohrabi M, Kahrizi D, Kazemi E, et al.
IL-1B (C+3954T) gene polymorphism and susceptibility to gastric
cancer in the Iranian population. Asian Pac J Cancer Prev 2015; 16:
841-4.

49. Jatoi A, Nguyen PL, Foster N, Sun D, Stella PJ, Campbell M, et al.
Interleukin-1 genetic polymorphisms and their relationship to the
cancer anorexia/weight loss syndrome in metastatic gastric and
gastroesophageal junction adenocarcinoma. J Support Oncol 2007;
5:41-6.

29



Original Investigation | Ozgiin Arastirma

GMJ 2024;35:30-37

DOI: 10.4274/gmj.galenos.2023.3699

Microdiscectomy and Minimally Invasive Discectomy Using a Tubular Retractor
System for Lumbar Disc Herniation: A Comparative Study

Lomber Disk Hernisinde Tiibiiler Retraktor Sistemi Kullanilarak Mikrodiskektomi ve Minimal invaziv

Diskektomi: Karsilastirmali Bir Calisma

@® Keerthan Ranga Nayak U1, ® Shyamasunder N. Bhat2, ® Nishanth Ampar2, ® Raghuraj S. Kundangar2

1Department of Orthopaedics, Kasturba Medical College, Mangalore, Manipal Academy of Higher Education, Manipal, India
2Department of Orthopaedics, Kasturba Medical College, Manipal, Manipal Academy of Higher Education, Manipal, India

ABSTRACT

Objective: The findings of clinical research comparing microdiscectomy
and a minimally invasive approach are ambiguous or inconsistent.
Therefore, we compared the two interventions in terms of their clinical,
radiological, and functional outcomes for lumbar disc herniation.

Methods: Seventy-eight patients who underwent microdiscectomy
and minimally invasive discectomy (MID) using tubular retractors at
a single level were prospectively followed up. The visual analogue
scale (VAS) was used to assess the intensity of radicular pain. Clinical
evaluation involved the straight leg raising test and the assessment of
motor and sensory functions. We used the Oswestry Disability Index
to assess functional outcomes. Instability was assessed by measuring
the angular rotation and sagittal translation in dynamic lateral
radiographs. The approaches were compared in terms of the length
of incision, surgical duration, blood loss, length of hospitalization, and
complications.

Results: The most commonly herniated disc was L4-L5. VAS significantly
(p=0.0001) improved with MID using tubular retractors than with
microdiscectomy in one month. The incision length required was
significantly (p=0.05) smaller and the intraoperative blood loss was
lesser for MID than for microdiscectomy. There was no spinal instability
in either group at the end of the final follow-up. Although there was no
significant difference in the clinical outcome, the functional outcome
improved in both groups at the 1-year follow-up, and the incidence of
postoperative complications was similar between the groups.

Conclusion: Microdiscectomy and MID are comparable procedures
with comparable results, with a tendency for higher intraoperative
complications in MID.

Keywords: Durotomy, lumbar disc herniation, microdiscectomy,
minimally invasive discectomy, tubular retractors

0z

Amag: Mikrodiskektomi ile minimal invaziv yaklasimi karsilastiran klinik
arastirmalarin bulgulari belirsiz veya tutarsizdir. Bu nedenle lomber
disk hernisi igin iki girisimi klinik, radyolojik ve fonksiyonel sonuglar
acgisindan karsilastirdik.

Yontemler: Tek dlzeyde tibuler retraktorler  kullanilarak
mikrodiskektomi ve minimal invaziv diskektomi (MiD) uygulanan
78 hasta prospektif olarak takip edildi. Radikiler agrinin siddetini
degerlendirmek igin gorsel analog skala (VAS) kullanildi. Klinik
degerlendirme diiz bacak kaldirma testini ve motor ve duyu
fonksiyonlarinin degerlendirilmesini iceriyordu. Fonksiyonel
sonuglari degerlendirmek igin Oswestry Engellilik indeksini kullandik.
instabilite, dinamik lateral radyografilerde agisal rotasyon ve sagittal
translasyonun olculmesiyle degerlendirildi. Yaklasimlar kesi uzunlugu,
cerrahi sire, kan kaybi, hastanede kalis slresi ve komplikasyonlar
acisindan karsilastirildi.

Bulgular: En sik bel fitigi L4-L5 idi. Bir ay iginde mikrodiskektomiye
gore tlbiler retraktorlerin  kullanildigr MID ile VAS anlamli
dizeyde (p=0,0001) duzeldi. Gerekli insizyon uzunlugu anlamli
derecede (p=0,05) daha kisaydi ve intraoperatif kan kaybi MiD igin
mikrodiskektomiye gore daha azdi. Son takibin sonunda her iki grupta
da omurga instabilitesi gorilmedi. Klinik sonuglarda anlamli bir fark
olmamasina ragmen, 1 yillik takipte her iki grupta da fonksiyonel
sonuglar iyilesti ve postoperatif komplikasyon gérilme sikhgi gruplar
arasinda benzerdi.

Sonug: Mikrodiskektomi ve MID, MiD’de daha vyiiksek intraoperatif

komplikasyon egilimi gosteren, karsilastirilabilir sonuglara sahip
karsilastirilabilir proseddirlerdir.

Anahtar Sozciikler: Durotomi, lomber disk hernisi, mikrodiskektomi,
minimal invazif diskektomi, tibuler retraktorler
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INTRODUCTION

Lumbar disc herniation (LDH) is defined as the localized displacement
of disc material beyond the normal intervertebral disc space margins,
resulting in lower back pain and radiculopathy (1,2). On extrusion,
the disc material can compress and damage-sensitive nerve roots,
resulting in paraesthesia and weakness of one or both legs.

The natural history of LDH is discerned by intermittent symptoms
with improvement in most cases, which can make any intervention
appear successful. Generally, patients with acute LDH are treated
with bed rest and analgesics. If non-operative treatment fails,
surgical management is considered. The surgical technique for LDH
was first described in 1932, (3) and has greatly evolved since Yasargil
et al. (4) first used a microscope to perform lumbar disc surgery in
1967. In 1997, Smith and Foley (5) developed a technique using
tubular retractors. It involves inserting sequential dilators to split
muscles and reach the disc, a so-called minimally invasive surgery.

Microdiscectomy and minimally invasive discectomy using a
tubular retractor [minimally invasive discectomy (MID)] are two
commonly used surgical techniques for the management of LDH.
Microdiscectomy is still considered the gold standard method for
treating LDH. Very few studies have compared microdiscectomy and
MID in the Indian population. The study compared the clinical and
functional outcomes between the two groups.

MATERIALS AND METHODS

We conducted a prospective study on all adult patients aged 18 to
60 years who presented to our hospital with lumbar radiculopathy
with prolapse, extrusion, or sequestration of the intervertebral
disc at any single level between L3-L4, L4-L5, or L5-S1 on MRI of
the lumbosacral spine and who did not improve after 2 months of
medical management. Patients with multiple-level intervertebral
disc prolapse, prior spinal surgery, radiological instability at the
same level, spinal canal stenosis, recurrent LDH, and cauda equina
syndrome were excluded. Finally, 78 patients were included in the
study, with a 1-year follow-up period. They were divided into two
groups by convenience sampling. Both surgeries were performed
by an experienced senior surgeon. Thirty-seven and 41 patients
underwent microdiscectomy and MID, respectively, between 2018
and 2020.

The severity of radicular pain was measured using the visual analog
scale (VAS), which ranged from 0 (no discomfort) to 10 (extreme
pain; worst pain ever experienced). Straight leg raising test (SLRT),
motor power, and sensory assessments were used in clinical
evaluation. The Oswestry Disability Index (ODI) was used to assess
functional outcomes. The gauze VAS was used to estimate blood
loss by determining the percentage saturation of blood in the gauze.
Anteroposterior and lateral lumbar spine radiographs (flexion and
extension views) were used to assess spinal instability using the
criteria of Dupuis et al. (6). Translation >4 mm of vertebral body
width was defined as sagittal translatory instability, and angular
rotation >10° was defined as sagittal angular instability.

The Kasturba Hospital Institutional Ethics Committee approved the
study (approval number: IEC: 586/2018, date: 19.09.2018).

Surgical Techniques

Microdiscectomy Group (Group A)

The procedure was performed in the prone position under general
anesthesia. The operative level was marked using a fluoroscope.
The subcutaneous plane was infused with 1:1,00,000 adrenaline.
At the affected level, a standard midline posterior approach was
used. Subperiosteal dissection was performed on the side of the
radiculopathy, and fenestration was performed. Using a nerve
retractor, the lateral border of the traversing root was medially
retracted. The herniated disc fragments were then identified and
removed. Pituitary forceps were used to remove loose fragments
from the disc space (Figure 1). Thorough saline irrigation was used
to identify any retained disc fragments in the epidural space. Nerve
roots were confirmed to be free. The wound was closed in layers
over a drainage tube.

Minimally Invasive Discectomy Using a Tubular Retractor
Group (Group B)

The patient was positioned as described above. A paramedian
incision lateral to the midline was made over the affected side using
a transmuscular approach. Serial dilators were then inserted and
docked on the lower border of the lamina. A flexible arm was used
to insert and secure a 22-mm tubular retractor to the operating
table. Fluoroscopic images were obtained to confirm the extent
of surgery. The remaining muscle fibers in the surgical field were
cleared using electrocautery. A laminotomy was performed using a
high-speed burr. The lateral border of the traversing nerve root was
also identified. Wanding was performed as required to decompress
various areas at the level of surgery. Using a Penfield, the dural
sheath and nerve root were retracted medially. Disc forceps were
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Figure 1. Steps of microdiscectomy (A) Lamina exposed, (B) Extruded
disc beneath the root, (C) Free nerve root after discectomy, (D) Incision
measured before closure.
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used to remove the herniated disc material and loose fragments
(Figure 2). The wound was closed in layers over a surgical drain.

The duration of surgery, incision length, blood loss, intraoperative
complications such as nerve root injury, conversion to open
procedure, and dural tear if any were noted.

Patients were followed up at one month, six months, and one year
after surgery. At each visit, the intensity of pain was assessed using
VAS. The SLR test, motor power, and sensory assessments were
performed. Functional outcome was evaluated using the ODI score.
Radiological assessment was performed at the end of one year to
assess spinal instability.

Statistical Analysis

The efficacy of microdiscectomy and MID in single-level LDH was
compared using the SPSS software (Released 2006, Version 15.0.
Chicago, SPSS Inc.). The VAS score and motor weakness were
compared using the Mann-Whitney U test. The VAS score, motor
weakness, and sensory impairment were compared preoperatively
and postoperatively using the Wilcoxon signed-rank test. The ODI and
SLRT scores were compared between the two groups using the t-test.
ODI and SLRT were compared preoperatively and postoperatively
using Bonferroni post-hoc analysis. A t-test was used to compare
Lasegue’s test results, length of hospital stay, and average time to
return to work. Differences were considered statistically significant
at p<0.05. Mean values are presented as mean * standard deviation.

RESULTS

Seventy-eight patients diagnosed with LDH who underwent either
microdiscectomy or MID during the study period were analyzed. We
prospectively studied all 78 patients and compared both groups: 37
patients underwent microdiscectomy and 41 underwent MID (Table 1).

The mean age of patientsin the microdiscectomy group was41+10.03
years and 41.78+11.29 years in the MID group. However, this was
not significantly different between the two groups (p=0.749). Among
affected patients, the most common disc involved in herniation was
L4-L5. Only one patient had L3-L4 disc prolapse (Table 1).

Figure 2. Steps of MIS with tubular retractor (A) image intensifier to
identify level, (B, C) fluoroscopy images confirming the docked level, (D)
dura retracted, (E) retraction of traversing root exposing the herniated
disc, (F) Incision size.

MIS: Minimally invasive surgery.
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The mean VAS score improved significantly in the MID group at
immediate postoperative and 1-month follow-up (2.68+1,753)
compared with the microdiscectomy group (3.38+1,361) (p<0.05).
Furthermore, at the end of one year, VAS score improvement was
similar in both groups, and the VAS score improved significantly from
preoperative to postoperative follow-up in both groups (p<0.01)
(Figure 3).

The mean preoperative ODI score was 48.95+11.79 in the
microdiscectomy group, whereas it was 51.95+13.52 in the MID
group, depicting severe disability in both groups. A significant
improvement was noted within both groups when the pre-operative
and postoperative follow-up ODI scores were compared (p<0.01).
However, there was no difference in the mean ODI scores at
postoperative follow-up between both groups (p=0.80) (Figure 4).

Significant improvements in SLRT and Lasegue’s sign (p<0.01) were
noted from the pre-operative period to postoperative follow-up. No
difference in SLRT was noted at the end of one year in either group
(p=0.919) (Table 2).

At the end of one-year, both groups showed comparable sensory
and motor power improvements (MRC grading) (p<0.01) (Table 3,
4). There was no disability due to motor and sensory deficits among
the operated patients in either of the groups.

The surgical incision length was measured using a measuring scale.
The mean surgical incision length in the microdiscectomy group

Table 1. Baseline demographics of patients who underwent surgery
in groups A and B

Characteristics Parameter (Gnr::; ﬁ, %) g:::ﬁ I(;%)
Sex Male (n=54) 32(86.49%) 22 (53.66%)
Female (n=24)  05(13.51%) 19 (46.34%)
L3-L4 1(2.7%) 0 (0%)
Level L4-L5 23 (62.2%) 18 (43.9%)
L5-S1 13 (35.1%) 23 (56.1%)
Right 12 (32.4) 24 (58.5%)
Radiculopathy
Left 25 (67.6) 17 (41.5)

Visual Analogue Scale

Z ||
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Preoperative immediate Postoperative 1month 6 Month 1year

Time Points

W Microdiscectomy ~  MID using Tubular retractor

Figure 3. Visual analog scale depicting the severity of pain between the

microdiscectomy and MID groups.
MID: Minimally invasive discectomy.
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was 4.42+1.25 cm compared with that in the MID group, which was
2.4510.41 cm (Table 5). The MID group had a significantly smaller
incision than the microdiscectomy group (p<0.01). The difference in
the mean intraoperative blood loss between the microdiscectomy
and MID groups was significant (79.38+24.30 mL vs. 59.02+19.31
mL, p=0.005) (Table 5). Salient differences in the average duration
of surgery were not observed among the microdiscectomy group
(75+16.46 min) or the MID group (75.85+21.82 min) (p=0.847). No
significant difference was observed in the length of hospital stay
between the microdiscectomy and MID groups (2.92+1.06 days vs.
3.59+3.58 days, p=0.279). The average time to return to work was
calculated for both groups. The difference in the average time to
return to work between the microdiscectomy and MID groups was
not significant (1.27+1.31 months vs. 1.29+1.69 months, p=0.948).
One patient with root injury was noted to have foot drop in the MID
group; however, the patient recovered at the 6-month follow-up.
Three (3.85%) and eight (10.25%) patients in the microdiscectomy
and MID groups, respectively, underwent incidental durotomies

" I .

Preoperative period 1month 6Month 1year
1

ODI SCORE

m Group A m GroupB

Figure 4. Bar diagram showing the functional ODI score between the
microdiscectomy and MID groups.

MID: Minimally invasive discectomy, ODI: Oswestry Disability Index.

Table 2. Comparison of the straight leg raising test between groups
AandB

SLRT in degrees (mean # SD)

Group A Group B
Pre-operative 37.03+9.68 42.44+10.44
1 month 77.84+6.72 74.39+11.63
Post-operative 6 months 82.7+6.52 80.24+14.58
1vyear 86.67+4.82 86.52+4.87

SD: Standard deviation, SLRT: Straight leg raising test.

Table 3. Comparison of sensory deficits in groups A and B

during surgery. However, dural repair was not attempted because
the tears were minor. No complications associated with dural tears
were noted in these patients. One patient (1.28%) in the MID group
had a postoperative surgical site infection that was managed by
regular wound dressings and oral antibiotics; the infection resolved
within 2 weeks. In one patient in the microdiscectomy group, we
noted complex regional pain syndrome-like features immediately in
the postoperative period, which were managed with gabapentin and
NSAIDS; the patient improved within 6 weeks (Table 6). Both groups
had no radiological instability at the end of follow-up. Overall, both
interobserver and intraobserver agreement for the parameters
used to perform the radiological assessment for instability was high
(p<0.01) (Figure 5).

DISCUSSION

Microdiscectomy and MID are two different surgical techniques
for treating LDH; the former is currently the gold standard for
management. Laminectomy were modified into microdiscectomies
with the advent of magnification devices such as microscopes
and loupes. MID has emerged as an alternative technique for the
surgical management of LDH. It is said to have produced equal or
better results than microdiscectomy, although there is insufficient
evidence to support this claim. The principle behind the tubular
retractor system is to replace muscle dissection with the muscle-
splitting transmuscular approach, which is less traumatic to soft
tissues and has a faster recovery rate. A review of related literature
has shown ambiguous outcomes (7,8). Current studies on surgical
approaches for LDH are suffused with obscurity, making it difficult
for surgeons to accept MID as the standard approach. We attempted
to determine whether either approach has a significant advantage
over the other. In our prospective comparative non-randomized
observational study, we assessed the efficacy of surgery in single-
level LDH.

Clark et al. (7) and Rasouli et al. (8), observed that the MID group
had a higher VAS score for leg pain after one year. At one month after
surgery, the alleviation of pain was more significant in the MID group
than in the microdiscectomy group. However, these appreciable
differences were not observed at the end of one year. The alleviation
of pain following surgery was significant in both groups, as reported
previously (7,9,10).

A significant improvement in ODI scores was noted in both groups
during follow-up. However, we did not find any significant difference
between the groups in the post-operative ODI scores orimprovement
in the scores in our study. In studies by Lau et al. (11), Harrington and
French (12), Ryang et al. (9), and Teli et al (10), there was a significant

Number of patients (%)

Group B

Group B

Sensory grading
Pre-operative
Immediate
. 1 month
Post-operative
6 months

1year

Grade 1
22 (59.5%)
23 (62.2%)
23 (62.2%)
8(21.6%)
3(8.1%)

Grade 2

15 (40.5%)
14 (37.8%)
14 (37.8%)
29 (78.4%)
21 (56.8%)

Grade 1
24 (58.5%)
23 (56.1%)
23 (56.1%)
11 (26.8%)
4 (9.8%)

Grade 2

17 (41.5%)
18 (43.9%)
18 (43.9%)
30 (73.2%)
19 (46.3%)
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Table 4. Comparison of motor deficits in groups A and B

Time points
Category MRC grading Pre-operative, Immediate . Post-operative at  Post-operative at 6 Post-operative at
n (%) Etz;tioperatlve, 1 month, n (%) months, n (%) 1 year, n (%)
Grade 0 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Grade 1 1(2.7%) 2 (5.4%) 2 (5.4%) 1(2.7%) 1(2.7%)
Group A Grade 2 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Grade 3 2 (5.4%) 2 (5.4%) 2 (5.4%) 1(2.7%) 1(2.7%)
Grade 4 5(13.5%) 4 (10.8%) 4 (10.8%) 5(13.5%) 5(13.5%)
Grade 5 29 (78.4%) 29 (78.4%) 29 (78.4%) 30 (81.1%) 30 (81.1%)
Grade 0 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Grade 1 1(2.4%) 1(2.4%) 1(2.4%) 0 (0%) 0 (0%)
Group B Grade 2 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Grade 3 4 (9.8%) 4(9.8%) 4(9.8%) 4 (9.8%) 4 (9.8%)
Grade 4 9 (22%) 9 (22%) 9 (22%) 5(12.2%) 5(12.2%)
Grade 5 27 (65.9%) 27 (65.9%) 27 (65.9%) 32 (78%) 32 (78%)
MRC: Medical Research Council.
Table 5. Primary outcome parameters and significance
Parameter Group A Group B p-value
Mean = SD 4.42+1.25 2.45+0.41
Incision length (cm) Minimum 4 2.32 0.0001""
Maximum 4.84 2.58
Mean £ SD 79.38+24.30 59.02+19.31
Intraoperative blood loss (mL) Minimum 65.28 52.93 0.05"
Maximum 81.48 65.12
Mean = SD 75.00+16.46 75.85+21.82
Duration of surgery (minutes) Minimum 69.51 68.97 0.847
Maximum 80.49 82.74
Mean = SD 2.92+1.06 3.5943.58
Hospital stay (days) Minimum 2.56 2.46 0.279
Maximum 3.27 4.71
Mean = SD 1.27+1.31 1.29+1.69
Return to work (months) Minimum 3.84 3.76 0.948
Maximum 4.71 4.83

“Significant, “"Highly significant, SD: Standard deviation.

difference in ODI scores during postoperative follow-up when

Table 6. Various complications in groups A and B compared between the groups. Moreover, no marked difference

Number of patients (%) was noticed in terms of return to work between the two groups in

Complications Group A Group B our study, as highlighted in similar studies (13,14).

Nerve root injury 1(2.7%) 0 (0%) The incision length, smaller was smaller in the MID group than in the
Dural tear 3(8.1%) 8(19.5%) microdiscectomy group; hence, intraoperative blood loss was much
Surgical site infection 0 (0%) 1(2.4%) lesser in the former. Moliterno et al. (15) and Lau et al. (11), found
Other patient-related impairments  Group A Group B similar results. A smaller incision in MID patients compared with
Complex regional pain syndrome 1(2.7%) 0 (0%) microdiscectomy patients significantly reduced intraoperative blood
Postoperative sciatic scoliosis 1(2.7%) 0 (0%) loss. However, studies by Harrington and French (12), Ryang et al.

(9), and Arts et al. (14), showed no difference between both groups
in terms of operative blood loss.

Hamstring tightness 9 (24.32%) 5(12.19%)
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When comparing the surgical time, Lee et al. (13), and Arts et al. (14)
reported that MID had significantly shorter operative times than
microdiscectomies. However, we found no significant difference
in operation times between patients who underwent MID and
microdiscectomy, indicating that both approaches took similar time.
Lau et al. (11), Harrington and French (12), and Ryang et al. (9),
found results similar to ours.

In terms of hospital stay, Lee et al. (13) and German et al. (16)
reported that patients undergoing MID had a significantly shorter
hospital stay than those undergoing microdiscectomy. The duration
of stay in our study did not significantly differ between the two
groups. However, one patient in the MID group stayed for 25 days in
the hospital because of surgical site infection.

Figure 5. (A, B) Evaluation of anterior and posterior angular rotation and
(C, D) evaluation of sagittal translation in flexion and extension views

Table 7. Literature review of related studies

When comparing the groups, Lau et al. (11), Lee et al. (13), and
Bhatia et al. (17) discovered that there was no difference in
neurologic improvement in terms of sensory and motor power.
In our study, all individuals with neurological deficits in terms of
sensory and motor power improved dramatically over the course of
a year. However, there were no significant differences between both
groups. Intraoperative nerve root injury is a possible complication
of discectomy. Overdevest et al. (18) found three cases of nerve
root injury in each group. Bhatia et al. (17) observed one patient
with nerve root injury in the MID group who had great toe paresis
and eventually recovered within 2 months. In our study, one patient
(2.7%) in the microdiscectomy group had a nerve injury, and paresis
occurred in the ankle during the postoperative period. He was
observed with ankle foot orthosis and physiotherapy; at the end of
6 months, motor power had improved. However, there was no such
complication in the MID group.

Wrong-level surgery is a known complication during discectomy;
the incidence is higher in MID surgery because there can be errors
during tubular retractor placement at the intended site of surgery.
In Irace and Corona (19), no patient demonstrated an incorrect level
or side clinically or radiologically in microdiscectomy. Kulkarni et al.
(20) identified one (0.5%) wrong level among 188 cases of tubular
discectomy, which was later corrected in revision surgery. Overdevest
et al. (18) found that five patients who underwent microdiscectomy
and one patient who underwent tubular discectomy had wrong-

Total
Eligible  VAS at the final ODI at final N .
Study Study type Study n) follow-up follow-up (%) ;::)mpllcatlons Conclusion
Tubular discectomy
Tubular resulted in less
Arts et al. RCT discectomy v/s 328 14.1v/s18.3 19v/s 14 favorable results for
(14) . ) mm ) .
microdiscectomy leg pain, back pain,
and recovery.
Bhatia et al Microdiscectomy The rate of recovery
(17) " Retrospective v/s tubular 148 1.82v/s1.28 14 v/s 14 6v/s 16 was significantly faster
discectomy for TD than for MD.
No significant
0,
Lau etal. Retrospective M.IS V/S. 45 4 (20%) v/s 6 difference between
(11) microdiscectomy (24%)
the two groups
Asati et al Tubular Both were found
(25) ’ Retrospective discectomy v/s 414 1.68v/s 1.70 14 v/s 13 24 v/s 50 to have similar
microdiscectomy outcomes.
Minimally invasive
Teli et al microdiscectomy Outcome measures
: RCT 142 2 v/s 2 (Same) 14 v/s 16 18 v/s 10 were equivalent in
(10) v/s open
) ) both groups
microdiscectomy
The early
ke, o et sy s
(26) v/s 97% (n=64) Improvement

approach

equivalent in both
groups

VAS: Visual analogue scale, ODI: Oswestry Disability Index, TD: Tubular discectomy, MD: Microdiscectomy, MIS: Minimally invasive surgery, RCT:

Randomized controlled trial.
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level surgery. In our series, in one patient undergoing MID, the
operating surgeon performed fenestration at a lower level instead of
the pathological level. The status was confirmed by fluoroscopy. The
correct level was then identified, and fenestration and discectomy
were performed. Radiological localization and confirmation of the
level of retractor placement are of paramount importance to avoid
these errors.

According to Overdevest et al. (18), Bhatia et al. (17), and
Dasenbrock et al. (21), incidental durotomies occur significantly
more frequently during MID than during microdiscectomy. There
was no statistical difference in the incidence of dural tears between
the microdiscectomy and MID groups, according to Lee et al. (13)
and Rasouli et al. (8). Due to the limited surgical field for dural
repair in MID, it may sometimes be necessary to convert to an open
microdiscectomy for wider access as it will be difficult to perform
dural repairs through the tubular retractors. Although incidental
autotomies were identified in both groups in our study, they were
slightly more frequent in patients with MID (Table 6), but there was
no significant difference between both groups. Because the tears
were minor, no dural repair was attempted.

In their study, Overdevest et al. (18) found no postoperative wound
complications in either of the procedures. Bhatia et al. (17) observed
one patient in each group with a surgical site infection. Teli et al. (10)
reported similar results, with no differences between the two groups.
One patient in the MID group (2.4%) had postoperative surgical site
infection and underwent wound exploration on postoperative day 2.
Although there was no growth on culture, the histopathology report
was conclusive for discitis and abscess.

Spinal instability is a common cause of poor outcomes following
lumbar disc surgery (22). Bhat et al. (23) noted spinal instability in
two patients within the first 12 months after microdiscectomy, both
of which required fusion at the level of instability, and Lee et al. (24)
noted one patient with instability following microdiscectomy. At the
end of the 1-year follow-up, we discovered no spinal instability in
either group (Figure 5).

According to current evidence, both microdiscectomy and MID result
in significant and comparable long-term improvements in outcomes
such as pain. Because there was no statistically significant difference
between the two methods in our study, we believe that both methods
can be used in lumbar discectomy. Several previous studies have also
concluded that there was no significant difference between MID and
microdiscectomy in terms of clinical outcomes (10,11,14,17,25,26)
(Table 7).

Our study had a few limitations. Although our study was a
prospective comparative study, the selection of surgical technique
was not randomized and may have led to some bias in the study. The
sample size in both groups was small and unequal. A larger study
group with a longer follow-up period is needed to truly assess the
potential benefits and complications such as recurrence and spinal
instability in patients.

Study Limitations

The limitation of our study was the smaller sample size available
during the study period. Also, this was not a randomized trial. The
study’s confounding factor is surgeon bias in selecting a particular
method for a particular patient. However, the pre-operative scoring
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used was obscured by the surgeons.

CONCLUSION

Patients undergoing microdiscectomy and MID with tubular
retractors had similar outcomes. Patients in both groups had
comparable pain scores and ODI scores at the end of the 1-year
follow-up. Intraoperative complications are slightly higher in MID
patients. Intraoperative blood loss, immediate post-operative pain
and length of surgical scar were significantly less in the MID group.
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ABSTRACT

Objective: Urethritis is a common sexually transmitted disease (STD) in
developing countries; however, up to 40% of cases have no determined
etiology. The characteristics of STDs vary geographically. This study
aimed to define the demographic, clinical, and microbiological features
of men with urethritis in Cyprus, where current data in the literature
are lacking.

Methods: We included 138 patients who sought care at a university
hospital in Cyprus from 2017 to 2021 and had symptoms suggestive
of urethritis or a history of a recent sexual partner with STD. Urethral
swab samples of the patients were tested for seven pathogens
(Trichomonas vaginalis, Neisseria gonorrhoeae (N. gonorrhoeae),
Chlamydia trachomatis (C. trachomatis), Ureaplasma urealyticum
(U. urealyticum), Ureaplasma parvum (U. parvum), Mycoplasma
genitalium (M. genitalium), Mycoplasma hominis (M. hominis) by
multiplex polymerase chain reaction assay. In addition, demographic,
clinical, and microbiological data were obtained from the hospital
program and analyzed.

Results: Pathogens were detected in 59.4% of the cases: U. urealyticum
in 26.8%, C. trachomatis in 13%, N. gonorrhoeae in 9.4%, U. parvum in
10.1%, M. genitalium in 10.1%, and M. hominis in 10.9%, with multiple
microorganisms detected in 18.1%. Overall, 80.4% of the cases were
symptomatic at presentation, and pathogen detection was associated
with a history of STD, multiple sexual partners, and unprotected sexual
intercourse.

Conclusions: Urethritis is a common and heterogeneous clinical
condition. U. urealyticum dominates male urethritis in Cyprus, yet
many individuals have no detectable microorganisms. Future studies
should focus on developing more comprehensive quantitative
molecular diagnostic methods with determined cycle threshold values
to shed light on the pathogenic roles of commensal microorganisms.

6z

Amag: Gelismekte olan ulkelerde sik gorilen cinsel yolla bulagan
hastaliklardan (CYBH) olan Uretritlerin 6nemli bir kisminda (yaklasik
%40) hala etken patojen saptanamamaktadir. CYBH ve bunlara
sebep olan etkenlerin dagilimi cografi bolgelere gore de degiskenlik
gosterebilmektedir. Biz bu calismada Kibris'ta cinsel aktif erkeklerde
Uretritlerin  demografik, klinik ve mikrobiyolojik ozelliklerini
tanimlamayi amagladik.

Yontemler: Calismaya Kibris’ta yer alan bir Giniversite hastanesine 2017-
2021 yillari arasinda Uretrit semptomlari ile ya da partnerinde CYBH
dykisi ile bagvuran hastalar dahil edildi. Uretral swab &rneklerinden
multipleks polimeraz zincir reaksiyonu yontemiyle vyedi farkli
mikroorganizma (Trichomonas vaginalis, Neisseria gonorrhoeae (N.
gonorrhoeae), Chlamydia trachomatis (C. trachomatis), Ureaplasma
urealyticum (U. urealyticum), Ureaplasma parvum (U. parvum),
Mycoplasma genitalium (M. genitalium), Mycoplasma hominis (M.
hominis) kalitatif olarak tarandi. Hastalarin demografik, klinik ve
mikrobiyolojik analizlerine hastane veri tabanindan ulasildi.

Bulgular: Orneklerin %59,4’(inde en az bir mikroorganizma tespit
edildi. %26,8’inde U. urealyticum %13’Unde C. trachomatis %9,4’iinde
N. gonorrhoeae, %10,1’'inde U. parvum, %10,1’'inde M. genitalium
ve %10,9'unda M. hominis saptanirken %18,1’'inde birden fazla
mikrooraganizma saptandi. Olgularin  %80,4’Unln semptomatik
oldugu ve mikroorganizma varliginin gegirilmis CYBH, birden fazla
cinsel partner ve korunmasiz cinsel iliski ile baglantili oldugu gérulda.

Sonug: Yaygin ve heterojen bir klinik durum olan Uretritlerde Kibris’'ta
U. urealyticum en sik goriilen mikroorganizma olarak kargimiza gikti.
Orneklerin bir kisminda literatiirle uyumlu olarak etken mikroorganizma
saptanamadi. Daha genis kapsamli ve kantitatif molekiler metotlar
kullanilarak yapilacak olan galismalar Uretritlerde mevcut yontemlerle
saptanamayan etkenlere 151k tutacaktir.
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INTRODUCTION

Urethritis is the most common treatable sexually transmitted disease
(STD) in men. It is often associated with various etiological agents,
including Neisseria gonorrhoeae (N. gonorrhoeae), Chlamydia
trachomatis (C. trachomatis), Mpycoplasma genitalium (M.
genitalium), Ureaplasma urealyticum (U. urealyticum), Trichomonas
vaginalis (T. vaginalis), Gardnerella vaginalis (G vaginalis), herpes
simplex virus (HSV), and adenovirus. Depending on the presence or
absence of N. gonorrhoeae, urethritis can be classically categorized
as gonococcal or nongonococcal. The clinical presentation of
urethritis in men is characterized by urethral discharge, dysuria,
meatal pruritis, and urethral irritation and is confirmed by the
presence of a responsible pathogen. Beyond the acute impact of the
infection itself, untreated male urethritis has serious consequences
related to reproductive and sexual function and may facilitate the
transmission of other STD, especially human immunodeficiency virus
(1). The prevalence of STDs varies geographically, and according to
WHO global estimates for 2016, there were approximately 376
million new cases of curable STDs. However, it is difficult to establish
the real global burden of urethritis because of the limitations in
reporting and diagnostic capability in different parts of the world (2).

Routine laboratory diagnosis of urethritis depends on direct
microscopy, culturing, antigen detection, and serology for antibody
detection. However, many of these tests lack sensitivity specificity
and do not cover multiple microorganisms in the same assay.
Considering that many cases are polymicrobial, modern molecular
diagnostic approaches such as multiplex polymerase chain reaction
(PCR), which allow the coverage of multiple pathogens in one
sample within the same analysis, have led to a significant increase in
diagnostic sensitivity (3-5).

To the best of our knowledge, no data exist regarding the etiology
and epidemiology of male urethritis in Cyprus. Therefore, in this
study, we assessed the prevalence of microorganisms, including N.
gonorrhoeae, C. trachomatis, Mycoplasma hominis (M. hominis), M.
genitalium, U. urealyticum, Ureaplasma parvum (U. parvum), and T.
vaginalis, using multiplex PCR in urethral swab samples of sexually
active men who sought care for urologic examination at a university
hospital in Cyprus.

MATERIALS AND METHODS

Aretrospective study was conducted among 138 patients admitted to
a tertiary care center in Cyprus from 2017 to 2021. Multiplex PCR test
results of sexually active male patients with =5 polymorphonuclear
leukocytes per high-power field on a Gram-stain of urethral secretion
plus clinical symptoms suggestive of urethritis or a history of a sexual
partner with STD were analyzed. In addition, patients were assessed
based on age, nationality, sexual life, symptoms (urethral discharge,
urethral pruritus, dysuria, irritation), history of STD, and presence of
unprotected sex with an unknown partner. Only samples taken at
the first admission of the patients were examined; men with positive

urine culture and post-treatment controls were excluded. The Ethics
Committee of the University of Kyrenia approved the study (approval
number: GU/ETK-22.06, date: 11.04.2022).

Swab sets for nucleic acid amplification tests (eNAT, Copan SpA, Italy)
were used for sample collection. Samples were obtained by inserting
swabs 1 cm into the urethra and twisting the urethra clockwise and
counterclockwise three times. The swab was then placed into the
tube and transferred to the medical geneticslaboratory for a nucleic
acid amplification test. The fast-track diagnostic urethritis plus real-
time PCR kit determining T. vaginalis, N. gonorrhea, C. trachomatis,
U. urealyticum, U. parvum, M. genitalium, and M. hominis. were used
for analysis. Qiagen Rotor-gene Q was used for DNA amplification
reactions.

Statistical Analysis

Statistical analyses were performed using the SPSS software package
for Windows (release 17.0.0, SPSS Inc., Chicago, Ill, USA). Descriptive
statistics are given as mean (standard deviation), median, and range.
Categorical variables are expressed as numbers or percentages. Chi
square (x?) test was used to compare categorical variables. P<0.05
was considered statistically significant.

RESULTS

One hundred and thirty-eight men were included in this study. The
mean age of the subjects was 32.52+9.51 years, 60.1% being native.
The clinical and demographic features of the patients are shown
in Table 1. The majority of the study group consisted of men with
multiple sexual partners (65.2%), and 34 men (24.6%) had a history
of urethritis. Furthermore, 93 (67.4%) of 138 men mentioned a
recent history of unprotected sexual intercourse. In addition, 80.4%
of the patients were symptomatic at presentation; dysuria and
urethral irritation were the most common symptoms (37.2% and
36.2%, respectively.

Men with positive PCR test results were significantly more likely to
describe symptoms than asymptomatic men (p=0.004). Regarding
sexual partners and behaviors, PCR-positive patients were more
likely than other men to report multiple sexual partners and a
recent history of unprotected sexual intercourse (p=0.027, p=0.003,

Table 1. Selected characteristics of 138 men with urethritis

n (%)
Native 83 (60.1)
History of urethritis 34 (24.6)
Multiple sexual partners 90 (65.2)
Unprotected sexual intercourse 93 (67.4)
Symptomatic at presentation 111 (80.4)
Dysuria 52 (37.2)
Urethral irritation 50 (36.2)
Urethral discharge on examination 47 (34.1)
Meatal pruritus 33(23.9)
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respectively). Pathogen detection was significantly higher in men
with a prior history of STD than in the others (p=0.001). The positive
PCR test result was not associated with ethnicity (p=0.272).

At least one microorganism was identified in 59,4% of the men, with
U. urealyticum as the most frequent pathogen (26.8%), followed by
C. trachomatis (13%) and M. hominis (10.9%). None of the patients
tested positive for T. vaginalis. More than one microorganism was
identified in 25 (18.1%) samples. The distribution of the detected
pathogens is shown in Table 2.

Symptomatic patients have been treated empirically with a single
dose of cefixime 800 mg and doxycycline 100 mg BID. In addition,
8.7% of the patients received second-line treatment because of
recurrent infection after the first-line treatment. Antibiotic regimens
were adopted from the latest European Association of Urology
guidelines on urinary infections (6). None of the patients had an
allergic or adverse reaction to the antibiotic regimens.

DISCUSSION

This article summarizes information on the etiologic agents of male
urethritis in Cyprus to encourage additional studies and better STD
control.

The molecular analysis in our study revealed at least one pathogen
in 59.4% of the screened patients. However, a significant number
of men (40.6%) remained undetected for microorganisms.
A group within acute urethritis, classified as non-specific or
idiopathic urethritis, which stands for a clinical condition where
no microorganisms were detected, was reported to be 20-30%
in epidemiological investigations (7). Urethral inflammation that
develops due to alcohol intake and local chemical irritants such as
vaginal spermicides can be assessed within this group. However,
the conflicting data about the prevalence of idiopathic urethritis
between our study and the literature can be partly explained by the
limited capacity of the PCR kit used as it cannot detect Haemophilus
species, HSV, Adenovirus, and G. vaginalis, which are also discussed
to be the causes of urethritis with prevalences of around 12%, 4%,
4% and 14% respectively (8-11).

Our study demonstrated U. urealyticum as the most frequent
pathogen responsible for male urethritis, followed by C. trachomatis
with prevalences of 26.8% and 13%, respectively. This result
contradicts the current literature as C. trachomatis is the most
common cause of urethritis and accounts for 20-50% of all NGU

Table 2. Distribution of the detected pathogens

n (%)
Positive RT-PCR 82 (59.4)
Multiple agent 25(18.1)
U. urealyticum 37 (26.8)
C. trachomatis 18 (13)
M. hominis 15 (10.9)
U. parvum 14 (10.1)
M. genitalium 14 (10.1)
N. gonorrhea 13 (9.4)
T. vaginalis 0(0)

RT-PCR: Real-time polymerase chain reaction.

40

cases (12,13). However, local distributions of the pathogens may vary
geographically, which may be the reason for our discordant findings.
Additionally, U. urealyticum was the most frequent pathogen found
in vaginal swabs of sexually active women in another paper from
Cyprus (14). Although C. trachomatis is an absolute STD pathogen, U.
urealyticum can commensally exist in the urethra, and its pathogenic
role in male urethritis is more significant in higher microbial loads.
The prevalence of U. urealyticum in urethritis is 5-26% in the
literature. In two recent investigations by Sarier et al. (15), the
prevalence of U. urealyticum was 27,1% using a non-quantitative
PCR assay and 9.5% using a quantitative PCR assay (16). Although
the prevalence of STDs varies geographically, a qualitative PCR test
conducted in our study may also explain the difference between the
literature and the current study.

Of 138 men, 10.9% and 10.1% were infected by M. hominis and U.
parvum. In contrast to U. urealyticum and M. genitalium, there is little
evidence for U. parvum and M. hominis to be considered causes of
urethritis as they both exist in the urethra commensally (5). U. parvum
and M. genitalium were found as co-infection forms in the current
study, and this finding may suggest that they are secondary causes
of infection due to damaged flora. Additionally, publications suggest
that both microorganisms can be considered causes of urethral
inflammation under high microbial loads (17). Therefore, we believe
that future analyses with quantitative PCR will play an essential role in
the diagnosis as it allows the detection of microbial load.

The overall prevalence of gonococcal infection in this study was
9.4%. It is estimated that NG causes 5%-20% of male urethritis cases
in the United States (18). However, higher prevalences from Japan
(30%) and Bangladesh (30.27%) have also been reported (3,9). the
prevalence of STDs varies significantly among countries, and this
may explain the variation in prevalence between our study and
other reports (19).

The prevalence of polymicrobial infection in our study was 18.1%,
which agrees with previous studies (16.7%) (20). It is a well-
known fact that multiple microorganisms can be associated with
acute urethritis (5). Therefore, setting up a diagnosis of urethral
inflammation and starting the treatment depending only on
conventional laboratory tests may fail in case of an existing co-
infection. Previous studies have controversies in the classification of
acute urethritis, discussing whether commensal microorganisms in
the urethral flora can be considered actual pathogens or not. This
guestion regarding the interpretation of the detection of facultative
pathogenic microorganisms arises with non-quantitative multiplex
PCR assays, which is one of the main limitations of our study.

T. vaginalis is the most prevalent non-viral STD pathogen, accounting
for up to 2-13% of the cases (5,21). Interestingly, none of the patients
tested positive for T. vaginalis infection in the current study. Many
reasons may explain this. First, T. vaginalis infection of the male
genitourinary tract is generally asymptomatic and self-terminating
nature. In addition, studies suggest that the male partners of women
positive for T. vaginalis are being treated simultaneously without
any confirmatory tests (21).

Study Limitations

The main limitations of our study are the low sample size and use
of a non-quantitative PCR assay with relatively limited coverage,
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allowing only 7 of the microorganisms associated with male
urethritis. Therefore, the results should be interpreted with caution,
and future studies should include the detection of other possible
microorganisms.

CONCLUSION

Urethritis is one of the most common STDs among men. Despite
its potential influence on public health, the microbiological
etiologies and pathogenic roles of each microorganism responsible
for urethritis are poorly understood (9). Considering that many
cases are polymicrobial and the pathogenic roles of commensal
microorganisms are uncertain, future studies should focus on
developing quantitative molecular diagnostic methods with
determined cycle threshold values and greater microorganism
coverage.

Ethics

Ethics Committee Approval: The Ethics Committee of the University
of Kyrenia approved the study (approval number: GU/ETK-22.06,
date: 11.04.2022).

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: H.E., E.U.E., CV.0., Concept:
H.E., E.U.E., CV.0., Design: H.E., E.U.E., C.V.0., Data Collection or
Processing: H.E., E.U.E.,, CV.0., Analysis or Interpretation: H.E.,
E.U.E., CV.0., Literature Search: H.E., E.U.E., CV.0., Writing: H.E.,
E.U.E., CV.O.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study received
no financial support.

REFERENCES

1. Bennett JE, Dolin R, Blaser MJ. Mandell, douglas, and bennett’s
principles and practice of infectious diseases: 2-volume set: Elsevier
Health Sciences 2014.

2. Organization WH. Report on global sexually transmitted infection
surveillance 2018. 2018.

3. Jahan F, Shamsuzzaman SM, Akter S. Diagnosis of common bacterial
causes of urethritis in men by Gram stain, culture and multiplex PCR.
Malays J Pathol 2014; 36: 175-80

4. Kriesel JD, Bhatia AS, Barrus C, Vaughn M, Gardner J, Crisp RJ.
Multiplex PCR testing for nine different sexually transmitted
infections. Int J STD AIDS 2016; 27: 1275-82.

5. Sarier M, Kukul E. Classification of non-gonococcal urethritis: a
review. Int Urol Nephrol 2019; 51: 901-7.

6. Schneede P, Hofstetter AG, Naber KG, Vahlensieck W, Ludwig M,
Bach D, et al. [European Association of Urology guidelines on urinary
and male genital tract infections]. Urologe A 2003; 42: 104-12.

7. Bowie WR, Alexander ER, Stimson JB, Floyd JF, Holmes KK. Therapy
for nongonococcal urethritis: double-blind randomized comparison

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

of two doses and two durations of minocycline. Ann Intern Med
1981; 95: 306-11.

Bradshaw CS, Tabrizi SN, Read TR, Garland SM, Hopkins CA, Moss
LM, et al. Etiologies of nongonococcal urethritis: bacteria, viruses,
and the association with orogenital exposure. J Infect Dis 2006; 193:
336-45.

Ito S, Hanaoka N, Shimuta K, Seike K, Tsuchiya T, Yasuda M, et al.
Male non-gonococcal urethritis: From microbiological etiologies to
demographic and clinical features. Int J Urol 2016; 23: 325-31.

Deza G, Martin-Ezquerra G, Gémez J, Villar-Garcia J, Supervia A,
Pujol RM. lIsolation of Haemophilus influenzae and Haemophilus
parainfluenzae in urethral exudates from men with acute urethritis:
a descriptive study of 52 cases. Sex Transm Infect 2016; 92: 29-31.

Shigehara K, Kawaguchi S, Sasagawa T, Furubayashi K, Shimamura
M, Maeda Y, et al. Prevalence of genital Mycoplasma, Ureaplasma,
Gardnerella, and human papillomavirus in Japanese men with
urethritis, and risk factors for detection of urethral human
papillomavirus infection. J Infect Chemother. 2011; 17: 487-92.

Ito S, Yasuda M, Kondo H, Yamada Y, Nakane K, Mizutani K, et al.
Clinical courses of herpes simplex virus-induced urethritis in men. J
Infect Chemother 2017; 23: 717-9.

Kurahashi T, Miyake H, Nakano Y, Shinozaki M, Oka N, Tanaka K, et
al. A comparison of clinical features between chlamydial and non-
chlamydial urethritis in men negative for gonococcal infection who
attended a urological outpatient clinic in Japan. Int Urol Nephrol
2007; 39: 809-13.

Zimmermann R, Cumpanas A, Miclea F, Janetschek G. Extracorporeal
shock wave therapy for the treatment of chronic pelvic pain
syndrome in males: a randomised, double-blind, placebo-controlled
study. Eur Urol 2009; 56: 418-24.

Sarier M, Demir M, Goktas S, Duman |, Buyukkinaci M, Yuksel Y, Tekin
S, Yavuz AH, Sengul A. Results of Real-time Multiplex Polymerase
Chain Reaction Assay in Renal Transplant Recipients With Sterile
Pyuria. Transplant Proc 2017; 49: 1307-11.

Sarier M, Sepin N, Duman |, Demir M, Hizel A, Goktas S, et al.
Microscopy of Gram-stained urethral smear in the diagnosis of
urethritis: Which threshold value should be selected? Andrologia
2018; 50: e13143.

Cox C, McKenna JP, Watt AP, Coyle PV. Ureaplasma parvum and
Mycoplasma genitalium are found to be significantly associated with
microscopy-confirmed urethritis in a routine genitourinary medicine
setting. Int J STD AIDS 2016; 27: 861-7.

Bachmann LH, Manhart LE, Martin DH, Sefia AC, Dimitrakoff J,
Jensen JS, et al. Advances in the Understanding and Treatment of
Male Urethritis. Clin Infect Dis 2015; 61 Suppl 8: S763-9.

Hailemariam M, Abebe T, Mihret A, Lambiyo T. Prevalence of
Neisseria gonorrhea and their antimicrobial susceptibility patterns
among symptomatic women attending gynecology outpatient
department in Hawassa referral hospital, Hawassa, Ethiopia. Ethiop
J Health Sci 2013; 23: 10-8.

Huang C, Zhu HL, Xu KR, Wang SY, Fan LQ, Zhu WB. Mycoplasma and
ureaplasma infection and male infertility: a systematic review and
meta-analysis. Andrology 2015; 3: 809-16.

Edwards T, Burke P, Smalley H, Hobbs G. Trichomonas vaginalis:
Clinical relevance, pathogenicity and diagnosis. Crit Rev Microbiol
2016; 42: 406-17.

41



Original Investigation | Ozgiin Arastirma

GMJ 2024;35:42-46

DOI: 10.4274/gmj.galenos.2023.3724

Depression and Anxiety States of Patients Followed in Pituitary Polyclinic

Hipofiz Polikliniginde Takip Edilen Hastalarin Depresyon ve Anksiyete Durumlari

@ Afruz Babayeval, ® Mehmet Mubhittin Yalgin?, © Atakan Tim2, ® Aydin Tuncer Sell, ® Alev Eroglu Altinova?,
©® Mujde Aktiirk!, ® Mehmet Ayhan Karakog?, ® Ilhan Yetkin?, @ Flisun Toriiner!

1Gazi University Faculty of Medicine, Department of Endocrinology and Metabolism, Ankara, Turkiye

2Gazi University Faculty of Medicine, Ankara, Turkiye

ABSTRACT

Objective: Individuals with pituitary disease are susceptible to the
development of depression and anxiety because of interventional
therapies, such as surgery and radiotherapy (RT), and long-term medical
care (due to hyper or hypofunction). The aim of this study was to assess
the quality of life, depression, and anxiety levels of patients in remission
from different etiologies of pituitary pathology and to determine the
impact of this condition on the disease, treatment approach, and other
factors.

Methods: The Beck Depression and Anxiety Inventory was administered
to sixty patients and thirty healthy individuals. The parameters of the
patient group, including the etiology of pituitary pathology, surgical
and radiotherapeutic history, hormonal failure status, and replacement
therapy, were recorded.

Results: The patient group’s depression and anxiety scores were
significantly higher than those of the control group. In the patient group,
there was no significant difference in depression and anxiety levels
between those who underwent surgery and those who did not, and
between those who received RT and those who did not. Furthermore,
depending on pituitary adenoma functionality [functional pituitary
adenoma and non-functional pituitary adenoma], hormonal secretion
type (growth hormone excess, prolactin hormone excess, cortisol
hormone excess, etc.), and hormone replacement treatment. There was
no significant difference between the levels of depression and anxiety.

Conclusion: In our study, the presence of pituitary disease due to any
etiology was associated with elevated levels of depression and anxiety.
Our findings that patients with pituitary adenomas had increased levels
of depression and anxiety may have implications for the long-term care
of these patients. Although well-being in terms of pituitary illness is
ensured in the follow-up of these patients, an effort should be made
to reduce depression and anxiety. Comprehensive mental evaluation
and psychotherapy should be incorporated into the treatment plan if
necessary.

Keywords: Pituitary diseases, pituitary adenoma, hypopituarism,
quality of life, depression, anxiety

0z

Amag: Hipofiz hastaligi olan bireyler, cerrahi ve radyoterapi gibi
girisimsel tedaviler ve uzun sureli tibbi bakim (hiper veya hipofonksiyon)
nedeniyle depresyon ve anksiyete gelisimine yatkindir. Bu galismanin
amaci, hipofiz patolojisinin farkl etiyolojilerinden remisyondaki
hastalarin yasam kalitesi, depresyon ve anksiyete dlzeylerini
degerlendirmek ve bu durumun hastaliga, tedavi yaklagimina ve diger
faktorlere etkisini belirlemektir.

Yontemler: Altmis hasta ve otuz saglikli bireye Beck Depresyon ve
Anksiyete Envanteri uygulandi. Hasta grubunun hipofiz patolojisinin
etiyolojisi, cerrahi ve radyoterapi 6ykisl, hormonal yetmezlik durumu
ve replasman tedavisi gibi parametreleri kaydedildi.

Bulgular: Hasta grubunun depresyon ve anksiyete puanlari kontrol
grubuna gore anlamh derecede ylksekti. Hasta grubunda ameliyat
olan ve olmayanlar, radyoterapi alan ve almayanlarin depresyon
ve anksiyete dizeyleri arasinda anlamh fark yoktu. Ayrica hipofiz
adenomunun fonksiyonelligine (fonksiyonel hipofiz adenom ve non-
fonksiyonel hipofiz adenom), hormon yaymasina (biiyiime hormonu
fazlaligi, prolaktin hormon fazlaligi, kortizol hormonu fazlaligi, vb.) ve
hormon replasman tedavisine bagli olarak degisiklik yapilabilir.

Sonug: GCalismamiz herhangi bir etiyolojiye bagh hipofiz hastaliginin
varligl, yuksek diizeyde depresyon ve anksiyete ile ilgili olacaktir.
Hipofiz adenomlu hastalarda depresyon ve anksiyete dizeylerinin
arttigina dair bulgularimiz, bu hastalarin uzun streli bakimi tizerinde
anlamlar tasiyabilir. Bu hastalarin takibinde hipofiz egitiminin basarisi
saglanmakla birlikte, depresyon ve anksiyetenin azaltiimasina yonelik
caba gosterilmelidir. Gerekirse kapsaml zihinsel degerlendirme ve
psikoterapi tedavi planina dahil edilmelidir
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INTRODUCTION

Pituitary adenomas are the third most common central nervous
system tumors after gliomas and meningiomas (1). Its overall
prevalenceis estimated to be 17% (2). They are classified as functional
pituitary adenomas (FPA) and non-functional pituitary adenomas
(NFPA) according to their hormone secretory capacity. Depending
on the type of hormone secreted, it is classified as prolactin, growth
hormone (GH), adrenocorticotropic hormone (ACTH), or thyrotropin
(TSH) producing adenomas. 15-54% of pituitary adenomas (3). 32-
66% of FHAs are adenomas that secrete prolactin, 8-16% secrete
GH, 2-6% secrete ACTH, and approximately 1% secrete TSH (3).
Although histologically benign, they have many endocrine effects
that cause significant morbidity and mortality. FPAs brings a number
of complications due to hormone excess. FPA can affect many
systems, such as hypercortisolism (Cushing’s disease), excess GH
(acromegaly), and excess prolactin hormone (prolactinoma). NFPAs
do not cause symptoms associated with hormone hypersecretion.
Although patients may be asymptomatic, they may present with
compression symptoms associated with an enlarged mass, such as
pituitary hormone deficiency and visual impairment. In both FPAs
and NFPAs, the adenoma itself may cause one or more hormone
deficiencies with the effect of mass compression, which may not
be reversible after surgery. Similarly, pituitary adenoma excision
may cause various complications associated with surgery, including
isolated or panhypopituarism.

In the long-term follow-up of patients with pituitary adenomas,
non-pituitary intracranial mass, or isolated pituitary insufficiency,
deterioration in the quality of life is expected (4-6). This situation
can be caused by various factors such as radiotherapy (RT), pituitary
surgery, pituitary hormone deficiency, or excess (7). In many patients
with pituitary adenoma, symptoms such as sleep disorders, anxiety,
and depression that were present before surgery may continue in
the post-surgical period (8,9). Various studies have been conducted
to evaluate the state of depression and anxiety in patients with
hormonally functional and NFPA. In a recent systematic review of
the neuropsychological status assessment of pituitary adenomas,
impairment in quality of life in Cushing’s disease was reported as
40%, with the prevalence of psychiatric disorders reaching 77%
and 63% in acromegaly. These disorders are mostly depression, but
psychosis and anxiety are frequently observed (10). As a result, it
has been shown that the quality of life of patients with pituitary
pathology is impaired, which increases depression and anxiety levels
(11). We measured the depression and anxiety levels of patients
with pituitary pathology who were followed in our center.

MATERIALS AND METHODS

In our study, 60 patients were being followed up in the pituitary
polyclinic of our center for any pituitary disease. Thirty healthy
individuals who applied to the check-up outpatient clinic for control
purposes who did not have a known chronic disease and did not use
drugs were included in the study as the control group.

Patients who received the same dose of hormone replacement
therapy for at least six months were included in the study. Patients
without clinical signs of adrenal insufficiency or glucocorticoid
excess under glucocorticoid replacement were included in our
study. The serum-free T4 (FT4) level was maintained in the upper

half of the reference range for the optimal dose in patients receiving
L-thyroxine therapy due to TSH deficiency (central hypothyroidism).
Patients with an appropriate fT4 range and no clinical symptoms of
hypothyroidism were included in this study. Regarding gonadotropin
deficiency, treatment was planned according to fertilization requests
inmen. Patientsreceiving differentforms of testosterone replacement
or gonadotropin replacement generally aim to maintain the total
testosterone level at the lower limit (280-300 ng/dL). Women with
gonadotropin deficiency were treated with preparations containing
conjugated estrogen or estradiol valerate. Optimal dose planning
for patients using desmopressin (d-DVAP) for antidiuretic hormone
deficiency was performed according to the patient’s urine output,
serum sodium level, and weight monitoring. Patients whose urine
output could be controlled under desmopressin therapy and whose
serum sodium level was within the normal range were included in
the study.

The patients were informed about the study during their routine
polyclinic examinations, and those who wanted to participate
voluntarily were asked to complete the Beck depression and Beck
anxiety inventory. The Turkish version developed by Hisli (12)
was used in the validity and reliability study. The demographic
characteristics of the participants, history of surgery due to pituitary
pathology, and RT (conventional or gamma-knife) were questioned,
and the drugs they used were recorded. All patients with pituitary
hormone deficiency received hormone replacement therapy at the
same dose for at least 6 months.

It was planned to evaluate the symptoms and severity of depression
using the Beck Depression Inventory Form. The Beck Depression
Inventory Form, a 21-item self-reporting questionnaire in which
each item is scored on a scale of 0-3, was used to assess the presence
and severity of depression. Scores between 0 and 9 were considered
average, 10 to 18 indicated mild symptoms of depression, 19 to 29
indicated moderate depression, and 30 to 63 was considered a sign
of severe depression.

“Beck Anxiety Inventory Form was used to determine anxiety levels,
which is also a 21-item self-reporting questionnaire with each item
scored from 0 to 3. Those scoring 0-21 had mild anxiety, 22-42 had
moderate anxiety, and those scoring 43-63 had severe anxiety.”

This study was approved by the Gazi University Faculty of Medicine
Ethics Committee (approval number: 563). All participants were
informed about the study, and a written consent form was obtained.

Statistical Analysis

SPSS 22.0 (SPSS Inc. Chicago, USA) computer package program was
used for statistical data analysis. Categorical variables are presented
as numbers and percentages, and continuous variables are presented
as median (minimum-maximum value). The Shapiro-Wilk test was
used to evaluate the normal distribution of variables. The Mann-
Whitney U test was used for comparative analyses between the two
groups for variables that did not fit the normal distribution. The chi-
square test was used for categorical variables among independent
groups. The statistical significance level was set as p<0.05.

RESULTS

The median age of the pituitary patient group participating in the
study was 45 (20-73), and 50% of them were female. The median age
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of the control group was 43 (25-72), and 70% were women. There
was no statistically significant difference between the two groups
according to age (p=0.11) and gender (p=0.07) (Table 1).

The study included 16 patients with acromegaly (26.7%), 1 with
Cushing’s disease (0.6%), 7 with prolactinomas (11.7%), 21
with NFPA (35%), 11 with non-pituitary masses consisting of 8
craniopharyngiomas and 3 Rathke cleft cysts (18.3%), and 4 patients
with isolated pituitary hormone deficiency (6%). Surgery was
performed in 47 patients because of pituitary mass. Gamma-knife
treatment was applied to 27 patients in addition to surgery. Thirty-
one patients received glucocorticoids, 40 levothyroxine, 11 gonadal
hormones, 4 desmopressin, and 2 GH replacements.

Depression [10.5 (0-43) and 5 (0-17); p<0.01] and anxiety [9.5 (0-38)
and 5 (0-24); p=0.01] scores were found to be significantly higher
than those in the control group. When the patients who received
gamma-knife treatment were compared with those who did not, no
statistically significant difference was found in their depression [9.5
(0-18) and 11 (0-43); p=0.25] and anxiety levels [8.5 (0-38) and 13.5
(1-38); p=0.46]. Similarly, no statistically significant difference was
observed between the patients who underwent pituitary surgery and
those without a history of surgery regarding depression and anxiety
levels {depression [10 (0-43) and 14 (0-27); p=0.39] and anxiety
levels [9 (0-38) and 22 (1-38); p=0.14]. In addition, there was no
significant difference between depression and anxiety levels when
patients who underwent surgery only and those who underwent
surgery and RT were compared (p=0.40 and p=0.87) (Table 2).

When patients with FPA and patients with NFPA were compared, no
significant difference was found between depression and anxiety
levels (p=0.62 and p=0.13). When patients with FPA were evaluated
according to their hormonal secretion status, no significant
difference was found between depression and anxiety levels. There

was no significant difference in Beck Depression and Anxiety levels
between those who received glucocorticoid replacement and those
who did not (p=0.79 and p=0.85). Similarly, there was no significant
difference between Beck Depression and Anxiety levels between
those who received levothyroxine replacement and those who did
not (p=0.17 and p=0.15).

DISCUSSION

In our study, the depression and anxiety levels of patients with
pituitary disease were found to be higher than those of the control
group, but it was observed that this situation was not related to
the surgery or RT process. Although there are many studies in the
literature based on clinical, laboratory, treatment, and remission
criteria due to pituitary pathologies, fewer studies reflect these
patients’ depression and mental and emotional well-being. Studies
have shown in different publications that there is a deterioration in
the quality of life in people with pituitary disease (11,13). Pituitary
adenomas may cause deterioration in the quality of life and increase
depression and anxiety levels during the nature of the disease or
in the post-treatment period. For example, in Cushing’s syndrome
caused by pituitary ACTH-secreting tumors, it has been shown in
many publications that hypercortisolism itself causes deterioration
in the quality of life and an increase in depression and anxiety levels
in patients who undergo surgery, RT, and/or medical treatment
(14,15). According to the results of a study conducted with patients
with CS from Tirkiye, it was found that patients who were not in
remission had a higher level of depression than the control group
who were in remission (16).

According to the results obtained from studies on the quality of life
in patients with pituitary adenoma, it can be said that the quality of
life is impaired not only in those with active disease but also after a
long period of biochemical cure (5,17). The comparative evaluation

Table 1. Demographic characteristics and depression and anxiety levels of patients and healthy controls

Patient, (n=60) Healthy control, (n=30) p-value
Age (years) 45 (20-73) 43 (25-72) 0.11
Female (n, %) 30 (50) 21 (70) 0.07
Beck Depression Score 10.5 (0-43) 5(0-17) 0.006
Beck Anxiety Score 9.5 (0-38) 5(0-24) 0.012
History of operation (n, %) 47 (78.3)
Radiotherapy (n, %) 27 (45.0)
Glucocorticoid replacement (n, %) 31(51.6)
Levothyroxine replacement (n, %) 40 (66.6)
Gonadal hormone replacement (n, %) 11 (18.3)
Desmopressin replacement (n, %) 4(6.7)
Growth hormone replacement (n, %) 2(3.3)
Table 2. Effect of surgery and radiotherapy on depression and anxiety levels in the pituitary group

Surgery (-), (n=11) Surgery (+), (n=43) p-value RT (-), (n=28) RT (+), (n=26) p-value

Age (years) 46 (20-73) 45 (20-71) 0.53 46 (20-73) 45 (20-71) 0.87
Beck Depression Score 14 (0-27) 10 (0-43) 0.39 11 (0-43) 9.5 (0-18) 0.25
Beck Anxiety Score 22 (1-38) 9 (0-38) 0.14 13,5 (1-38) 8.5 (0-38) 0.46

Surgery (-): Patients without surgical history, Surgery (+): Patients with surgical history, RT (-): Patients without radiotherapy, RT (+): Patients with

radiotherapy.
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of FPAs and NFPAs determined that impairment in quality of life was
observed at different rates. For example, patients with acromegaly
have more body pain and physical dysfunction and, therefore,
more deterioration in quality of life than patients with NFPA and
patients with prolactinoma (18). In the same study, patients with
Cushing’s syndrome were associated with higher anxiety levels
than patients with NFPA, and it was found that they had more
physical dysfunction (18). In similar studies conducted in patients
with prolactin-secreting pituitary adenoma, it has been shown that
there is an inverse relationship between prolactin level and quality
of life, and quality of life deteriorates even in patients with normal
prolactin levels (19). It has been shown in various studies that
patients with panhypopituitarism have similarly impaired quality of
life. In particular, GH deficiency has been associated with a decrease
in quality of life, which has been accepted as an important measure
of the effectiveness of GH replacement therapy (20). Deterioration
in quality of life is affected by different factors, such as the etiology
of the disease, the treatment used, the severity of hypopituitarism,
and incomplete treatment (18,21).

Our study found that patients with pituitary pathology had higher
depression and anxiety levels than healthy volunteers. However,
this difference was not associated with other factors that may affect
anxiety and depression levels, such as hormonal secretion status,
history of surgery, RT, and hormone replacement therapy.

Study Limitations

The major limitation of our study was the retrospective design. An
important limitation was the highly heterogeneous nature of the
study group, which consisted of both functional and non-functional
tumors. Due to the limitations and the many affecting factors, a
general conclusion can be drawn from our study that concerns all
types of patients who can be seen in the pituitary polyclinic rather
than a specific result.

CONCLUSION

In our study, it was observed that the presence of pituitary pathology
due to any cause was associated with higher depression and anxiety
levels.

Our findings regarding increased levels of depression and anxiety in
patients with pituitary adenomas may be important for the long-term
management of these patients. In the follow-up of these patients,
well-being in terms of pituitary disease is ensured, but it should
be aimed to improve depression and anxiety levels and provide a
better quality of life. If necessary, detailed psychiatric evaluation and
psychological counseling should be included in the treatment.
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ABSTRACT

Objective: The aim of this study was to evaluate the sociodemographic
properties, clinical, laboratory, and radiological findings, and diagnosis
of patients with head and neck lymphadenopathy (LAP) who applied
to the Department of Pediatric Oncology of Medical Faculty of Gazi
University.

Material and Methods: Cases who applied to the Gazi University
Faculty of Medicine, Department of Pediatric Oncology between
January 2009 and December 2019 due to head and neck LAP were
evaluated. The sociodemographic properties and clinical, laboratory,
and radiologic findings of the patients were retrospectively assessed
by scanning their records.

Results: Seven hundred patients with head and neck LAP between
the ages of 0-18 were included in this study. Four hundred seventy
nine (68.4%) of the cases were males and 221 (316%) were females.
The mean age of the patients was 7.08+4.25 years. Localized LAP
was present in 509 (72.7%) cases and generalized LAP were present
191 (27.3%) cases. Of 700 cases, benign causes were detected in 581
(83.1%) cases, malignant causes were detected in 54 (7.7%) cases, and
LAP-like masses were detected in 65 (9.2%) cases. Lymph node diameter
over 3 cm, accompanying fever and weight loss, supraclavicular region
involvement, fixed, firm, and rubbery lymph nodes, leukocytosis,
elevation of C-reactive protein, erythrocyte sedimentation rate, and
uric acid levels, accompanying hepatomegaly, weakness, itching, and
hearing loss were significant malignancies. The most frequent cause
in the benign group was upper respiratory tract infections. The most
frequent cause in the malignant group was Hodgkin’s lymphoma.
Biopsy was performed from 125 of the cases for diagnosis. Malign
causes were detected in 54 (43.2%) patients and benign causes were
detected in the remaining 71 (56.8%).

Conclusion: Head and neck LAP is a frequently encountered finding in
childhood. Benign causes are the more frequently detected causes in
its etiology. However, malignant causes are detected less frequently;
therefore, early diagnosis is important in the prognosis of the patient.

Keywords: Childhood, head and neck, etiology, lymphadenopathy

0z

Amag: Bu calismanin amaci Gazi Universitesi Tip Fakiiltesi Pediatrik
Onkoloji Anabilim Dali’'na basvuran bas boyun lenfadenopatisi (LAP)
hastalarinin  sosyodemografik ozelliklerini, klinik, laboratuvar ve
radyolojik bulgularini ve tanilarini degerlendirmektir.

Yontemler: Ocak 2009 ile Aralik 2019 tarihleri arasinda Gazi Universitesi
Tip Fakiltesi Cocuk Onkolojisi Anabilim Dali’na bas boyun LAP nedeniyle
bagvuran olgular degerlendirildi. Hastalarin sosyodemografik 6zellikleri
ile klinik, laboratuvar ve radyolojik bulgulari, kayitlari taranarak geriye
donuk olarak degerlendirildi.

Bulgular: Calismaya 0-18 yas arasi 700 bas boyun LAP’li hasta dahil
edildi. Olgularin 479'u (%68,4) erkek, 221'i (%31,6) kadindi. Hastalarin
yas ortalamasi 7,08%4,25 yildi. Lokalize LAP 509 (%72,7) olguda,
jeneralize LAP ise 191 (%27,3) olguda mevcuttu. Yedi ylz olgunun
581’inde (%83,1) benign nedenler, 54’tinde (%7,7) malign nedenler,
65’inde (%9,2) LAP benzeri kitleler tespit edildi. Lenf bezi ¢apinin 3
cm’den blylik olmasi, ates ve kilo kaybinin eslik etmesi, supraklavikiler
bolge tutulumu, sabit, sert ve lastiksi lenf dugtimleri, l6kositoz,
C-reaktif protein ylksekligi, eritrosit sedimentasyon hizi ve Urik asit
dizeyleri, hepatomegali, halsizlik, kasintinin eglik etmesi ve isitme
kaybi 6nemli malignitelerdi. Benign grupta en sik neden Ust solunum
yolu enfeksiyonlariydi. Malign grupta en sik gorilen neden Hodgkin
lenfomasidir. Olgularin 125’inden tani amagli biyopsi yapildi. Hastalarin
54’tinde (%43,2) malign nedenler, geri kalan 71’inde (%56,8) benign
nedenler tespit edildi.

Sonug: Bas-boyun LAP’yi cocukluk ¢aginda sik karsilasilan bir bulgudur.
Etiyolojisinde en sik saptanan nedenler benign nedenlerdir. Ancak
malign nedenler daha az siklikla tespit edilir; bu nedenle erken tani
hastanin prognozu agisindan 6nemlidir.

Anahtar Sozciikler: Cocukluk ¢agl, bas ve boyun, etiyoloji, lenfadenopati
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INTRODUCTION

Head and neck lymphadenopathic are a common finding of
physical examination in childhood. Lymphadenopathy (LAP) is the
enlargement of lymph nodes, which is a component of the immune
system, for various reasons. Benign causes are the more frequently
detected causes in the etiology of LAP. Although malignant causes
are detected less frequently, early diagnosis is important in the
prognosis of the patient (1,2). In general, for a lymph node to be
considered outside the normal limits, its largest diameter must be
greater than 10 mm; however, it is considered pathological if this
diameter is more than 5 mm in the epitrochlear region and more
than 15 mm in the inguinal region. Lymph nodes of any size in the
supraclavicular region are always considered pathological. The
causes of lymph node enlargement can be summarized as follows
(3,4):

-Increase in lymphocytes, plasma cells, monocytes, and histiocytes in
the lymph node due to antigenic stimulation (reactive hyperplasia),

- Infiltration of the lymph node by infectious agents and inflammatory
cells during infections (lymphadenitis),

- Infiltration of lymph nodes by metabolite- laden macrophages
in storage diseases such as Gaucher’s disease and Nieman Pick’s
disease,

- Infiltration of the lymph node by primary or metastatic neoplastic
cells.

Localized LAP is defined as the presence of LAP in a single lymph
node region, whereas the presence of LAP in two or more lymph
node regions that are not adjacent to each other is defined as
generalized. Lymphadenopathies with a duration of less than four
weeks are considered as acute LAP, and lymphadenopathic persisting
for 4 weeks are considered as chronic LAP (2,3).

Careful physical examination and supportive tests such as laboratory,
imaging, and biopsy are important in the diagnosis of LAP. The
patient’s age, infections, tooth decay, vaccinations, comorbid
diseases, drug use, tuberculosis contact, animal contact, insect bites,
and travel history should be questioned in the history (5,6). The
duration, number, size, and characteristics (hard, soft, mobile, fixed,
etc.) of LAP should be recorded in detail during physical examination.
It is essential to perform a complete systemic examination for each
patient. The tests are decided on the basis of the history and physical
examination. Complete blood count, peripheral smear, C-reactive
protein (CRP) and/or erythrocyte sedimentation rate (ESR), lactic
dehydrogenase (LDH), uric acid, and liver and kidney function tests
can be planned. If infection is suspected, throat culture, PPD, and
viral serological tests [Epstein-Barr virlsi (EBV), cytomegalovirus,
human immunodeficiency virus, toxoplasma, and rubella] can be
performed. Chest radiography is helpful in determining the presence
of mediastinal LAP or in detecting pulmonary diseases such as
tuberculosis (6,7).

Ultrasonography (USG), a non-invasive imaging method, is not
necessary for every patient. USG can be a guide for biopsy and
drainage or in the differential diagnosis of abscesses, infected cysts,
cystic hygromas, and hemangiomas (3,4). If there are suspicious
findings in the history, physical examination, laboratory and/or
imaging, and lymph node biopsy, which is an invasive advanced
examination method, can be performed. The biopsy should be
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performed excisionally from the largest and fixed lymph node that
can be palpated, and the lymph node should be removed with its
capsule intact. When pathological findings are observed in the
complete blood count, bone marrow aspiration and biopsy should
be performed before lymph node biopsy (8,9).

In this study, we aimed to evaluate the sociodemographic, clinical,
laboratory, and radiological findings and diagnoses of patients
with head and neck LAP at the Gazi University Faculty of Medicine,
Department of Pediatric Oncology, and compare them with similar
studies in our country and other countries.

MATERIALS AND METHODS

We planned to retrospectively evaluate children presenting with
head and neck LAP with sociodemographic, clinical, and laboratory
findings. This study was approved by Gazi University Ethics
Committee (approval number: 07, date: 14.07.2020).

In this study, 700 patients aged 0-18 years who applied to Gazi
University Faculty of Medicine, Department of Pediatric Oncology
between 01.01.2009 and 31.12.2019 due to head and neck
lymphadenopathic were retrospectively evaluated. The data of the
cases were obtained by examining the patientfiles. Sociodemographic
data, symptoms, physical examination findings, and laboratory and
imaging findings were recorded in the case report form.

Age, gender, duration of symptoms, presence of infection in the
history, localization of LAP, palpation findings in physical examination,
complete blood count and peripheral smear, biochemical parameters
(LDH, uric acid), CRP, ESR, viral serology, culture results, chest X-ray,
USG, and lymph node biopsy results were recorded.

Statistical Analysis

Quantitative data were represented by mean * standard deviation.
Percentages described qualitative data, and the comparison of these
data was performed using the chi-square test. Fisher’s exact test was
used in the analysis of nominal variables when the distribution could
not be matched to the chi-square test. The Mann-Whitney U test
was used in the analysis of continuous variables. All analyses were
performed using SPSS 22.0 software and p<0.05 was considered
statistically significant.

RESULTS

In this study, 700 patients aged 0-18 years who applied to the Gazi
University Faculty of Medicine, Department of Pediatric Oncology
due to head and neck lymphadenopathic were retrospectively
evaluated. The distribution of 700 patients with head and neck LAP
by age and sex is shown in Table 1.

When evaluated according to the duration of LAP, the symptoms
were acute in 40.3% (n=282) and chronic in 59.7% (n=418) of the
cases. Localized LAP was detected in 72.7% (n=509) and generalized

Table 1. Distribution of patients by age and sex
Patients, (n=700)
Male 479 (68.4%)
221 (31.6%)
7.08+4.25 years (5 days-17.5 years)

SD: Standard deviation, min: Minimum, max: Maximum.

Gender
Female

Age, year X + SD (min.-max.)
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LAP in 27.3% (n=191) of the cases. There was a history of infection
in 441 patients. Upper respiratory tract infection was found in 74.8%
(n=330) of 441 patients with a history of infection, and EBV infection
was the second most common infection. According to the serological
test results, EBV VCA immunglobulin M positivity was detected in
148 (21%) patients.

The mean lymph node size of the patients was 2.29+1.66 cm (0.5-
17 ¢cm) in this study. While the lymph node size was between 1 and
3 cm in approximately 80% of the cases, the lymph node size was
3 c¢cm or more in 14% (n=98) of the cases. The rate of malignancy
was found to be higher in cases with a lymph node size of 3 cm
(p<0.001). Supraclavicular area involvement was significantly higher
in malignant cases (p<0.05).

Additional systemic findings were detected in 18.3% (n=128) of
700 cases. Splenomegaly was observed in 41 patients, and other
frequently observed additional findings were hepatomegaly, dental
caries, and cardiac murmur. In our study, the symptoms of hearing
loss in 4 patients with nasopharyngeal carcinoma and 2 patients
with nasopharyngeal Burkitt lymphoma were reported.

When complete blood count and biochemical parameters were
evaluated, leukocytosis (n=138), leukopenia (n=7), elevated CRP
(n=149), elevated ESR (n=124), elevated LDH (n= 285), and increased
uric acid levels (n=32) were detected in the patients in our study.
Leukocyte, CRP, ESR, and uric acid levels were found to be higher in
malignant cases than in benign cases (p<0.05) (Table 2).

In this study, chest X-ray was performed in 689 patients, and
cervical USG was performed in 644 patients as the imaging method.
According to the imaging features of the lymph nodes of 644
patients who underwent cervical USG, USG results were reported as
possible benign reactive LAP in 542 (77.4%) and possible malignant
LAP in 102 (14.6%) patients in our study. The radiological findings are
shown in Table 3. According to the biopsy results, 54 patients were
diagnosed with malignant pathology.

Lymph node biopsy was performed in 125 patients, benign histology

was found in 71, and malignant causes were found in 54. Biopsy was
required in 71 of 581 patients who were evaluated as having benign

LAP in our study. Reactive hyperplasic lymph nodes were the most
common benign cause, and the most common malignant pathology
was classical Hodgkin lymphoma. The distribution of malignant
cases according to biopsy results is given in Table 4.

Non-lymphadenopathic masses were found in 9.3% (n=65) of 700
cases. Branchial cleft cyst was the most common non-LAP mass in
our study. The distribution of 700 patients included in the study
according to their diagnoses is given in Table 5.

DISCUSSION

Head and neck lymphadenopathic are a common finding of physical
examination in childhood. Although malignant causes are less
common, early diagnosis is important. A detailed history, complete
systemic physical examination, and laboratory and imaging methods
are necessary to determine the etiology (7,10).

In this study, approximately 65% of 700 cases had a history of
infection in the last 1 month. We found the most common upper
respiratory tract infection (47.1%) and the second most common
EBV infection in our study. When evaluated according to serological
test results, EBV VCA IgM positivity was observed in 21.1% (n=148)
of our patients. In the literature, Bozlak et al. (11) had a history of
infection in 45.9% of the cases, and EBV infection was found in 27.1%
of the patients. Aykag et al. (12) upper respiratory tract infection in
52.1% of the cases and EBV infection in 20.5% of the cases. Our study
is similar to the results of other centers in our country. Due to the
high incidence of EBV infection, EBV infection should be considered
by all physicians in the differential diagnosis of LAP.

Non-LAP masses were detected in 65 (9.3%) of the 700 patients
included in our study, and 22 of them were branchial cleft cysts. In
the literature, Riva et al. (13) found branchial cleft cysts in 21% of
the cases in the study. We believe that congenital malformations
should be considered in the differential diagnosis of cervical LAP, and
appropriate imaging methods such as USG should be planned. Chest
radiographs were taken in approximately 98% of the patients in our
study. Because the patients who applied to the pediatric oncology
department were included in the study, we believe that such a high
rate of chest X-ray was taken to detect accompanying mediastinal

Table 2. Comparison of benign and malignant patients by biochemical parameters

Benign lymphadenopathies,

Malign lymphadenopathies, (n=54)

(n=581)
n (%) n (%)
Low (<4,000/mm?) 4 (0.7%) 3 (5.6%)
Leukocyte
count Normal (4,000-11,000/mm3) 457 (78.7%) 39 (72.2%) 0.014
High (>11,000/mm?) 120 (20.7%) 12 (22.2%)
Normal (<5 mg/L) 232 (40.0%) 10 (18.5%)
CRP 0.001
High (>5 mg/L) 122 (21.0%) 22 (40.7%)
Normal (€20 mm/H) 200 (34.4%) 14 (25.9%)
ESR <0.001
High (>20 mm/H) 97 (16.7%) 24 (44.4%)
Normal (140-280 U/L) 329 (56.6%) 30 (55.6%)
LDH 0.491
High (2280 U/L) 238 (41.0%) 24 (44.4%)
Uric acid Normal (<5.5 mg/dL) 542 (93.3%) 48 (88.9%) 0.033
level High (>5.5 mg/dL) 22 (3.8%) 6 (11.1%) )

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, LDH: Lactic dehydrogenase.
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Table 3. Distribution of patients by imaging results

Table 5. Distribution of patients by diagnosis

(n=700), frequency (%)

(n=700), frequency (%)

Chest X-ray 689 (98.5)
None 11 (1.6)
Normal 671 (95.9)
Mediastinal enlargement 18 (2.6)
Cervical USG 644 (92)
Undone 56 (8.0)
Benign 542 (77.4)
Malign 102 (14.6)

USG: Ultrasonograpy.

Table 4. Distribution of patients with malignant biopsy results

. . (n=54),
Malignant biopsy results frequency (%)
Hodgkin lymphoma 35 (64.8)

Classical Hodgkin lymphoma (mixed cellular type) 14 (25.9)

Classical Hodgkin lymphoma (nodular sclerosing

type) 13 (24.1)
Classical Hodgkin lymphoma (lymphocyte-rich 4 (7.3)
type)

Unclassified Hodgkin lymphoma 3 (5.6)
Nodular lymphocyte-predominant Hodgkin

lymphoma ! (1.9)
Non-Hodgkin’s lymphoma 8 (14.8)
T-lymphoblastic lymphoma 3 (5.5)
Burkitt lymphoma 2 (3.6)
Anaplastic large cell lymphoma 1 (1.9)
Pediatric follicular lymphoma 1 (1.9)
Peripheral T-cell lymphoma 1 (1.9)
Others 11 (20.4)
Nasopharyngeal carcinoma 4 (7.3)
Papillary thyroid carcinoma 4 (7.3)
Medullary thyroid carcinoma 1 (1.9)
Langerhans cell histiocytosis 1 (1.9)
Fibroblastoma 1 (1.9)

enlargement. Routine chest X-ray is unnecessary for every child with
LAP, and all children should be protected from radiation exposure.

In our study, we observed that the lymph node diameter was 3
cm in 60% of the cases diagnosed with malignancy. The diameter
of the lymph node was found to be higher in malignant cases than
in benign cases, and the difference was statistically significant.
Kumral et al. (14) it has been reported that the lymph node size was
greater than 3 cm in 58.3% of the patients with malignancy. It may
be recommended to consult the pediatric hematology and oncology
departments in order not to miss the malignant causes in patients
whose etiology could not be determined, lymph nodu size is larger
than 3 cm, and there are no additional systemic findings.
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Benign lymphadenopathies 581 (83.0)
Infections 437 (62.4)
mphadencpathy 144 (207)
Malign diseases 54 (7.7)
Hodgkin lymphoma 35 (5.0)
Non-Hodgkin lymphoma 8 (1.1)
Other malignancies 11 (1.6)
Non-lymphadenopathic masses 65 (9.3)
Branchial cleft cysts 22 (3.0)
Thyroid gland pathologies 17 (2.4)
Thyroglossal cyst 16

Congenital vascular anomalies 5(0.8) (2.3)

Thymus gland anomalies 5(0.8)

When we evaluated the laboratory findings of our cases, leukocyte,
CRP, ESR, and uric acid levels were found to be significantly higher in
the malignant group than in the benign group. The majority of our
patients with malignant diagnosis consisted of Hodgkin lymphoma.
Because inflammatory markers such as ESR and CRP are also elevated
in Hodgkin’s disease, we can attribute the elevation in the malignant
group to this. In our study, we had only 8 patients with a diagnosis
of non-Hodgkin lymphoma who presented with cervical LAP. We
may not have found the LDH increase to be statistically significant
because of the small number of patients, the absence of high tumor
burden, and the low stage of in our cases.

In our study, we found other accompanying findings such as
splenomegaly in 5.9% of the cases and hepatomegaly in 4.9%. In the
study by Yaris et al. (15), hepatomegaly was observed in 14.2% of
the cases and splenomegaly was observed in 13.2% of the cases, and
both findings were found to be significantly higher in the malignant
group than in the benign group. It is essential to perform a complete
systemic physical examination in patients with LAP. The symptoms
of hearing loss in 4 patients with nasopharyngeal carcinoma and
2 patients with nasopharyngeal Burkitt lymphoma were reported
in our study. It should be known that hearing loss is an important
symptom in tumors located in the nasopharynx. Nasopharyngeal
examination is important in sudden hearing loss accompanied by
cervical LAP.

In our study, biopsy was performed in 125 patients (17.9%) for whom
biopsy was indicated as a result of history, physical examination,
laboratory, and/or imaging findings. Because of biopsy, malignancy
was detected in 43.2% of our patients. Benign causes such as non-
specific reactive lymph node hyperplasia in 9.3% and branchial cleft
cyst in 3% of the patients were found in our study. Benign causes
were observed less frequently because selected cases consulted to
the pediatric oncology department were included in our study.

We detected the most common Hodgkin lymphoma (64.8%) and
non-Hodgkin lymphoma was the second most common (14.8%)
according to biopsy results. Unsal et al. (16) reported that malignancy
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was found in 23.4% of 98 patients who underwent biopsy, and
Hodgkin lymphoma was the most common and non-Hodgkin
lymphoma was the second most common. Indolfi et al. (17) Have
been reported to be malignant in 75% of 88 patients who underwent
biopsy from 405 patients. Our biopsy results were consistent with
those reported in the literature. Physicians should consider Hodgkin
lymphoma in the differential diagnosis if there is a prolonged history,
unresponsiveness to antibiotic therapy, and persistence of painless
and rubbery cervical LAP on physical examination.

CONCLUSION

Although the cause is often a simple infection, LAP may be a finding
in complicated diseases such as neoplastic diseases in children.
Despite malignant causes being seen less frequently, early diagnosis
is important in the prognosis of the patient. The existing findings
of each patient should be evaluated very well, physical examination
should be performed in detail, and the LAP should be closely
followed up by the doctor until the disappearance of LAP in children.
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ABSTRACT

Objective: Shared decision-making (SDM) is a clinical approach that
involves presenting options to the patient, providing comprehensive
information about these options, and actively engaging in the decision-
making process. The objective of this study was to investigate patients’
SDM expectations within the realm of primary healthcare, focusing on
the correlation with their ego states.

Methods: A cross-sectional study was conducted, involving a sample
size of 402 patients, determined on the basis of a 50% prevalence rate,
95% confidence level, and 0.05 margin of error. The “Primary Care
Patients’ Expectancy for Shared Decision Making Questionnaire,” the
Ego States scale, and a demographic data form were administered
to the participants. Data analysis was performed using the IBM
SPSS Statistics 22.0 software package. Statistical analysis included
descriptive measures (mean, standard deviation, and percentage), chi-
square analysis, and logistic regression.

Results: There exists no significant statistical relationship between
patients’ ego states and their expectations of shared decision making
(p=0.567). However, patients’ age (p=0.020), presence of a chronic
disease (p=0.010), presence of a psychiatric disorder (p=0.006), and
educational status (p=0.039) demonstrated a significant impact on
patient expectations concerning shared decision making. According
to the results of the logistic regression analysis, the presence of a
chronic disease increases the expectancy for shared decision making
by a factor of 3,931 compared with patients without the disease.
Conversely, individuals with a history of psychiatric illness showed a
3,573-fold increase in the expectation of shared decision making.
Furthermore, for those residing with 3 or more individuals in the same
household, the anticipation of shared decision making rises by 2,224
times compared to those living with 2 or fewer individuals.

0z

Amag: Ortak karar verme (OKV), hastaya mevcut segeneklerin
sunulmasi, bu secenekler hakkinda detayh bilginin verilmesi ve karar
verme slirecine hastanin aktif katilimini kapsayan bir klinik yaklagimdir.
Bu ¢alismanin amaci birinci basamakta saglik hizmeti alma sirecindeki
hastalarin ego durumlarina gére OKV beklentilerinin incelenmesidir.

Yontemler: Likert tipi 32 sorudan olusan “Birinci Basamakta Hasta
OKV Beklentisi Veri Formu” olusturulmustur (Keiser-Meyer-Olkin
0,986, Cronbach alfa 0,98). ikinci asamayi teskil eden kesitsel analitik
arastirmada; %50 prevalans, %95 gliven dizeyi ve 0,05 hata payi
ile belirlenen 402 kisilik 6rnekleme dahil edilen hastalara, “Birinci
Basamakta Hasta OKV Beklentisi Veri Formu”, Ego Durumlar Olgegi
ve Demografik Veri Formu uygulanmistir. Verilerin degerlendirilmesi
amaciyla; tanimlayici analizler, ki-kare analizi gerceklestirilmis ve
lojistik regresyon modeli olusturulmustur.

Bulgular: Birinci basamakta saghk hizmeti alan hastalarin ego
durumlari ve OKV beklentileri arasinda anlamh bir istatistiksel iliski
ortaya konamamistir (p=0,567). Katilimcilara ait yas (p=0,020), kronik
hastalik (0,010), kronik hastalik (0,010) ve egitimi durumu (p=0,039)
gibi 6zelliklerin, OKV beklentisi Gzerinde anlamli etkisi oldugu ortaya
konmustur. Lojistik regresyon analizi bulgularina goére, kisinin kronik
hastaliginin olmasi, olmayanlara gére OKV beklentisini 3,931 kat
artirmaktadir. Bunun yaninda, kisinin psikiyatrik hastalik oykusiine
sahip olmasi ise OKV beklentisini 3,573 kat artirmaktadir. Ayni evde
3 ve Uzeri kisi ile yasayanlarda OKV beklentisi 2 ve 2'den az kisi ile
yasayanlara gore 2,224 kat artmistir.

Sonug: Birinci basamakta hastalarin OKV beklentisinin, hastalarin
sosyodemografik ozellikleri ile degismekte oldugu saptanmistir. OKV
ve psikolojik fenomenler arasindaki iliskinin anlasilabilmesi igin yeni
arastirmalara ihtiya¢ duyulmaktadir.
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Conclusion: Significantly, the ego states of patients accessing primary
care services do not substantially impact SDM expectations. Based
on the findings of this study, it is essential to acknowledge that SDM
expectations among primary care patients are influenced by their
sociodemographic characteristics. Furthermore, further research is
warranted to understand the influence of psychological factors on
SDM.

Keywords: Shared decision making, primary care, ego states, patient
centered care, interpersonal skills, family medicine

Anahtar Sozciikler: Ortak karar verme, birinci basamak, ego durumlari,
hasta merkezli yaklasim, bireyler arasi iletisim becerileri, aile hekimligi

INTRODUCTION

Family medicine is a distinct medical discipline characterized by
specialized education, practice, and research, predominantly
situated within the realm of primary health care. To underscore the
professional qualifications of family physicians who are experts in
this field, the fundamental competencies of family medicine have
been outlined. Among the six key competences, “person-centered
care” stands out. Within this domain, shared decision making is one
of the four subcomponents. Shared decision-making (SDM) refers
to the clinical process in which both the patient and the physician
collaboratively agree on a treatment or course of action. This
consensus is forged through a mutual understanding of knowledge,
values, and priorities (1).

Establishing a robust patient- physician relationship is crucial for
facilitating the SDM process. This relationship entails transparently
conveying the patient’s medical condition, encouraging open
discussions about potential scenarios, and eliciting the patient’s
unique perspective in the decision-making process. To facilitate
effective communication, Berne’s Transactional Analysis approach
provides valuable guidance. According to this framework, individuals
engage with their environment through three distinct ego states:
Parent, adult, and child (2).

The parent ego state involves setting boundaries, giving directives,
and exerting control. The adult ego state operates within a rational
framework, sharing knowledge and priorities. The child ego state
emphasizes creativity, intuition, and enjoyment. To foster a patient-
physician relationship that respects individual autonomy, it would
be advantageous to explore the impact of psychological factors such
as ego states within the context of primary care. Embracing shared
decision making as a clinical methodology can enhance this dynamic
(2).

Despite the recognized importance of SDM (3), its implementation
in primary care remains limited (4). Factors such as time constraints,
lack of physician knowledge, and resistance to change hinder its
widespread adoption (5) and cultural differences (6,7). Investigating
the influence of psychological factors such as ego states in the SDM
process within the primary care setting presents a unique avenue for
enhancing patient-centered care. By understanding how different
ego states may influence patients’ preferences, levels of engagement,
and perceived control over medical decisions, healthcare providers
can tailor their communication strategies to better accommodate
individual psychological needs.

This study aims to fill a significant gap in the existing literature by
investigating the interplay between ego states and SDM in primary
care. By exploring how ego states manifest during patient- physician

interactions and influence decision-making dynamics, these
research endeavors to shed light on the psychological underpinnings
that shape medical decisions. The insights gained from this study can
offer practical implications for healthcare professionals, aiding them
in crafting more effective communication strategies that align with
patients’ psychological orientations. Ultimately, the findings can
bridge the gap between patient expectations, physician practices,
and the SDM process, thereby fostering improved patient outcomes
and healthcare experiences.

The objective of this study was to investigate patients’ SDM
expectations within the realm of primary healthcare, focusing on the
correlation with their ego states.

MATERIALS AND METHODS

The study was conducted using a cross-sectional analytical model.
The study received ethical approval from the Dokuz Eylul University
Non-invasive Ethics Committee (approval number: 2020/03-37,
date: 03.02.2020), and informed consent was obtained from all
participants.

Population and Sampling

The study was carried out in 6 Training Family Health Centers
affiliated with Dokuz Eylil University. Individuals aged 18 and above
who applied to the Dokuz Eyliil University Training Family Health
Centers (DEU-EASM) and agreed to participate were included in the
study. The exclusion criteria encompassed those with an inability
to communicate clearly in Turkish and individuals with mental
conditions that adversely affect their perception of reality (e.g.,
psychosis, dementia). The target was to reach a minimum of 387
participants with a prevalence of 50%, a margin of error of 0.05,
and a confidence level of 95%; the study was completed with 402
participants. The convenience sampling method was chosen as the
sampling technique.

Data Collection Method and Instruments

Data were collected through face-to-face interviews using a
guestionnaire. The data collection tools included a sociodemographic
data form, the “Patient Expectancy of SDM Data Form,” and the “Ego
State Scale.”

Sociodemographic Data Form

The data collection form comprises 15 questions designed to gather
patients” demographic information, including gender, history of
chronic diseases, educational level, employment status, marital
status, family composition, number of cohabitants, and duration of
residence at their current address.
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Ego State Scale

The “Ego State Scale,” developed by Ozpolat (8) in 2015, is used as an
assessment tool for the sampled patients. This scale encompasses
three sub-dimensions (parent, adult, child) and comprises 17 items.

The Ego State Scale employs a Likert-type format, with participants
indicating the degree of resonance with each item on a scale of 1 to
5. The response options are as follows: “5= strongly like me,” “4= like
me,” “3= neutral,” “2= not like me,” and “1= strongly not like me.”

The scale consists of three sub-dimensions: parent ego state (7
items), adult ego state (4 items), and child ego state (6 items). The
standard response time for the scale, which is suitable for both
individual and group administration, is set at 5 min. Within the Ego
State Scale, an individual’s “ego state” is determined on the basis of
the subscale in which they attain the highest score.

Patient Expectancy of the Shared Decision Making Data
Form

The development of the PESDM form was performed by the
researchers involved in this study before this cross-sectional
research. A validity and reliability study was conducted to establish
the PESDM form. The items for the form were collected through focus
group interviews and one-on-one discussions. Participants for these
discussions were volunteers aged 18 years and above who applied
to DEU-EASM. We employed a maximum diversity sampling method.
For this study, we conducted two focus group discussions (with 6-12
participants each) and two individual in-depth interviews, involving
a total of 20 participants (9). Using semi-structured interview
questions, we gathered the opinions and sentiments of patients
regarding shared decision making. The discussions were audio
recorded, and data were collected in this manner. Subsequently,
transcription of the recordings was performed, followed by analysis.
Descriptive analyses were employed to analyze the interviews. The
two researchers involved in the study conducted and transcribed
the interviews separately. Audio recordings were transcribed,
and on the basis of the transcriptions, opinions expressed by the
patients were categorized within the context of SDM literature. The
researchers categorized diverse viewpoints into items and later,
through consensus sessions, finalized these items. This led to the
formation of the 50-item measurement tool.

Upon finalization, the PESDM form was administered to a cohort of
320 individuals receiving services from 6 DEU Educational Family
Medicine Units. This process assessed the form’s validity and
reliability. Participants were requested to express their alignment
with each item using a 5-point Likert scale ranging from 1 to 5. The

response options were graded as follows: 5= strongly agree, 4=
agree, 3= undecided, 2= disagree, and 1= strongly disagree.
Post-analysis, the form was refined to encompass 32 items and
designated the “Patient Expectancy of SDM Data Form.” The
Cronbach’s alpha coefficient for the overall scale yielded a value of
0.98, signifying robust internal consistency (Table 1). To explore the
factor structure, Principal Components Analysis an exploratory factor
analysis method, was employed. An adequate sample size is pivotal
for effective factor analysis (10). The Kaiser-Meyer-Olkin coefficient,
which assesses sample adequacy, was determined to be 0.986 in this
study, indicating exceptional suitability for factor analysis within the
participant sample of 320 (10).

The Bartlett test, evaluating the data’s adherence to a multivariate
normal distribution, yielded a highly significant result (x2=3022.014,
p=0.000), affirming the data’s appropriateness for factor analysis.
The factor analysis marked the culmination of validity studies,
resulting in a refined 32-item data form based on a 5-point Likert
scale. The total score of the PESDM form was obtained by summing
the scores of all 32 items. The minimum score that can be obtained
from the PESDM form is 32, and the maximum score is 160. The cut-
off score was determined to be 97 by the parametric method. Those
below this value were defined as low, and those with a score of 97
and above were defined as having high SDM expectation. Analysis
was performed using IBM SPSS Statistics 22. The statistical findings
endorsed the validity and reliability of the PESDM form.

Statistical Analysis

In our cross-sectional study, data analysis was performed using
IBM SPSS Statistics 22 software. The data analysis process involved
descriptive statistics, t-tests for continuous variables, and chi-square
analysis for categorical variables. Furthermore, logistic regression
analysis was conducted using a model that incorporated the
independent variables influencing ego states.

RESULTS

The study included 402 patients who sought services at the Dokuz
Eylll University Education Family Health Centers in February 2020.
The average age of the participants was 32.63+14.39 years. Among
the 402 participants, 60.4% were women and 44.8% were married.

Regarding employment status, 31.6% of the participants were
currently employed, while 68.4% were not working. Of the
unemployed participants, 23.6% were housewives, 14.0% were
retired, and 62.4% were students. In terms of economic status,
26.4% of the patients described it as good, 64.7% as moderate, and
8.9% as poor.

Table 1. Distribution of shared decision-making expectations according to participants’ ego states

Total SDM Expectation
Ego state p

n Low, (%) High, (%)
Adult 160 19.4 80.6
Parent 125 16.8 83.2

0.567

Child 117 22.2 77.8
Total 402 19.4 80.6

SDM: Shared decision-making.
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A total of 26.6% of the participants were born in izmir, and 46.5%
had been residing in izmir for more than 10 years. Family structure
analysis revealed that 81.3% of the participants belonged to nuclear
families, with the majority (68.6%) residing in households with 3-5
occupants. Regarding health conditions, 22.4% of the participants
had chronic diseases and 8% had been diagnosed with psychiatric
disorders.

Evaluating participants’ ego state distribution, 39.8% were classified
as adults, 31.1% as parents, and 29.1% as children. In terms of SDM
expectations, 19.4% of the participants had low-level expectations,
while 80.6% had high-level expectations. The mean score on the
Patient Expectancy of SDM Data Form was 137.3+11.4.

While examining the anticipation of shared decision making based
on participants’ ego states, it was observed that 83.2% of individuals
with a parent ego state, 80.6% of those with an adult ego state, and
77.8% of those with a child ego state had high expectations for SDM.
Nevertheless, the observed variations did not show statistically
significant differences (p=0.567) (Table 1).

When considering the expectation of making shared decisions based
on participants’ birthplace, notably 87.9% of participants born in

izmir exhibited a high SDM expectation. In contrast, this percentage
was 78% for participants born outside izmir (p=0.027) (Table 2).

Examining participants’ expectations of making shared decisions
based on the number of people living in the same household, it is
evident that the group with the highest rate of high SDM expectation
consisted of those with 3-5 people residing in the same household
(84.8%). Conversely, those living with 2 or fewer individuals in the
same household displayed 70.2% lower SDM expectations (p=0.006)
(Table 2).

When evaluating the participants’ SDM expectations in relation to
their duration of residence in their current city, a substantial contrast
emerges. While 86.6% of participants who have resided in izmir for
over 10 years held a high SDM expectation, those who have lived
between 1 and 5 years exhibited a lower SDM expectation (72.3%)
(p=0.014) (Table 2).

Furthermore, this study revealed a significant association between
participants’ SDM expectations and certain health conditions.
Specifically, participants with chronic diseases demonstrated a
higher SDM expectation (90.0%) (p=0.010), whereas those with
psychiatric illnesses exhibited a lower SDM expectation (71.9%)
(p=0.006) (Table 3).

Table 2. Evaluation of shared decision-making expectation levels based on selected participant characteristics

. Total SDM Expectation
Characteristics p
n Low, (%) High, (%)

Birth place
izmir 107 12.1 87.9

0.027
Other 295 22.0 78.0
Residence time
Less than a year 43 23.3 76.7
1-5 years 130 27.7 72.3

0.014
5-10 years 42 16.7 83.3
More than 10 years 187 13.4 86.6
Cohabitants
2 and fewer people 94 29.8 70.2
3-5 people 276 15.2 84.8 0.006
6 or more people 32 25.0 75.0
Total 402 19.4 80.6
SDM: Shared decision-making.
Table 3. Evaluation of participants’ expectation levels of shared decision making according to their medical conditions

Total SDM Expectation
Clinical status - p
n Low, (%) High, (%)
Chronic disease
Yes 32 10.0 90.0
0.010
No 370 22.1 77.9
Psychiatric disease
Yes 32 28.1 71.9
0.006

No 370 18.6 81.4
Total 402 19.4 80.6

SDM: Shared decision-making.
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A logistic regression model was used to assess the impact of
independent variables on SDM expectations. The results revealed
that having a chronic disease increased the SDM expectation by
3.93 times [confidence interval (Cl): 1,712-9,026] compared with
those without a chronic disease. Similarly, a history of psychiatric
illness was associated with a 3.57 times increase in SDM expectation
(Cl: 1,606-7,951). Furthermore, individuals living with 3 or more
people in the same household exhibited a 2.22 times higher SDM
expectation (Cl: 1,269-3,895) than those living with 2 or fewer
people (Figure 1).

DISCUSSION

The primary aim of this study was to explore patients’ expectations
regarding shared decision making in primary care, with a focus on
their ego states. In this context, data from 402 participants receiving
primary care services were analyzed. Among the participants, a
significant proportion were women and a notable number were
married. Some participants were born in izmir while many had
established long-term residence there. The majority came from
nuclear families, often residing in households with 3-5 occupants.
Certain participants had chronic illnesses, and a smaller subset had
been diagnosed with psychiatric disorders.

The rate of participants with a high expectation of shared decision
making in our study was 80.6%. In a study by Sekimoto et al. (11), the
rate of patients who “make a participatory decision” was found to be
75%. Cofield et al. (12) reported that 90.7% of participants preferred
the patient-centered approach and the principle of shared decision
making. It is evident that the findings of our study align with results
in the international literature. Our study stands apart from similar
research that uses images, vignettes, and patient-centered approach
scales symbolizing the patient- physician relationship because of our
use of a measurement tool specifically designed for shared decision-
making.

Participants born in izmir, the province where the research was
conducted, demonstrated a higher expectation of shared decision-
making. Similar findings were noted by Hawley and Morris (7)
in a study involving US-born participants, who exhibited greater
involvement in the SDM process. When facing the physician, who
holds a dominant role in the patient- physician relationship with

Number of Cohabitants

L

Psychiatric Disease [

their white coat and professional title, it is plausible that a patient
with the confidence of being a “local” might feel empowered to
bridge the gap with the authoritative image they are interacting
with, thus inviting them to a common ground.

Furthermore, our study revealed that participants who had resided in
izmir for an extended period also displayed a heightened expectation
of SDM. Existing literature indicates that cultural norms within a
given region can shape interpersonal dynamics. Drewelow et al. (13)
study involving patients with type 2 diabetes mellitus in primary care
found that patients residing in Mecklenburg-West Pomerania were
more likely to engage in SDM compared with patients in North Rhine-
Westphalia. The primary care setting reflects the social context and
interpersonal relationships of a specific region because of its physical
location, and its patient population is largely representative of the
broader population (13). Suurmond and Seeleman (14) identified
migration as a potential barrier to achieving shared decision making,
highlighting how individuals who gradually integrate into their living
environment over time tend to possess greater confidence in voicing
their opinions within their doctor- patient relationship.

A significant result from our study was that 90% of individuals with
chronic diseases exhibited a high expectation of SDM. This trend
aligns with the outcomes of the logistic regression model, which
highlighted the association between having a chronic disease and an
increased SDM expectation. Tom et al. (15) similarly observed that
83% of patients with chronic illnesses engaged in a participatory
approach to clinical decision-making. Advancements in information
and communication technology cater to patients’ pursuit of health
literacy, although they might occasionally encounter unfiltered or
erroneous information. This phenomenon reduces the occurrence of
the dismissive phrase “you know.” Patients who perceive themselves
as well-informed are inclined to explore all available options and
potentialities (16). In a cross-sectional analytical study by Peek et
al. (17) involving adult patients diagnosed with hypertension under
primary care in the USA, it was noted that the propensity for SDM
between patients and physicians grew as the burden of chronic
illness intensified and self-care became necessary for managing the
condition.

Another noteworthy outcome of our analysis was a lower SDM
expectation among patients diagnosed with psychiatric illnesses.

L]

Chronic Disease } .

0.000 1.000 2.000 3.000 4 000

5.000 6.000 7.000 8.000 9.000 10.000

Figure 1. Logistic regression analysis results for the impact of independent variables on shared decision-making expectations.
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In De las Cuevas’ (18) study, which investigated the priorities of
outpatient psychiatric patients diagnosed with affective disorders
regarding involvementin shared decision-making, patients expressed
a desire for information about their clinical status and available
treatment options. However, they predominantly favored a passive
role and considered it appropriate to adhere to the psychiatrist’s
authority (18).

Conversely, our study did not reveal a significant relationship between
Ego State and SDM expectation. Research on the interplay between
ego states and decision-making processes within the framework of
Transactional Analysis is limited in the existing literature. According
to the Freudian approach, the ego or self constitutes a fundamental
aspect of one’s personality. Braman and Gomez (19) study
investigating the influence of patient personality traits on patient-
physician relationships found no correlation between personality
traits and active participation in medical decisions.

Exploration of psychological theories within the context of primary
care clinical settings and patient- physician relationships remains
a relatively unexplored research domain. The ego (self) serves as
the nucleus of an individual’s biopsychosocial identity. Watkins,
a pioneer in Ego State Therapy, emphasizes the role of the
“important introjected other” in shaping ego states. Berne posits
that every individual possesses three ego states-adult, child, and
parent. While the ego state, a structured system of behaviors and
experiences, is conventionally perceived as stable, its boundaries
are fluid. The literature introduces the concept of “Dynamic Ego
States,” underscoring that personality evolves with ongoing vitality,
rather than being static. The dominant ego state emerges by
interconnecting suitable personality segments depending on the
context and circumstances. The continuous nature of the patient—
physician relationship in primary care clinics means that a patient’s
ego state can fluctuate due to fresh experiences, the expression
of ingrained emotions, and interactions with the physician.
Consequently, establishing a linear relationship between patients’
SDM expectations in primary care and a specific ego state may not
be feasible (20).

Strengths and limitations

This study demonstrates numerous strengths. Its originality lies in
its distinctive approach of investigating patients’ SDM expectations
in primary care according to their ego states. This innovative
perspective has the potential to provide fresh insights and
contribute to the existing literature. Moreover, the study boasts
several other commendable strengths that bolster its rigor and
significance. The use of a specialized measurement tool tailored
for assessing SDM expectations ensures a meticulous and pertinent
data collection process. Furthermore, the substantial sample size of
402 participants enhances the reliability of statistical analyses and
facilitates more robust conclusions. The implementation of logistic
regression analysis allows for a comprehensive exploration of the
influence of various independent variables on SDM expectations,
leading to deeper insights into the factors at play.

Study Limitations

This study’s findings should be interpreted while considering its
limitations. The sample’s regional focus, drawn from the Dokuz
Eyllil University Education Family Health Centers, may limit the

broader applicability of the results beyond this specific context.
Identity confounding, stemming from the intricate influence of ego
states on personality structure, presents challenges in controlling
for all relevant variables, potentially impacting result accuracy.
Furthermore, the cross-sectional design impedes the establishment
of causal relationships and capture of dynamic changes over
time. Longitudinal studies could offer a more comprehensive
understanding of evolving SDM expectations. Although this study
contributes valuable insights into SDM expectations and their
relationship with ego states, its limitations call for further research.
Future studies could address these limitations by employing more
diverse samples and research methodologies, thus advancing our
understanding of this complex phenomenon in primary care settings.

CONCLUSION

In conclusion, this study highlights that being a native of a specific
region and having a chronic disease elevate the anticipation of
shared decision making. Conversely, individuals with psychiatric
illnesses exhibit lower expectations of shared decision making.
Moreover, those residing with 3-5 individuals in the same household
demonstrated higher SDM expectations compared with those living
with fewer or more people. Notably, the ego states of patients
accessing primary care services do not significantly impact SDM
expectations.
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Does Anterior Palatoplasty Performed in Addition to Expansion Sphincter
Pharyngoplasty During Multilevel Surgery Affect the Results of Surgery in OSAS

Patients?

OSAS Hastalarinda Cok Diizeyli Cerrahi Sirasinda Ekspansiyon Sfinkter Faringoplastisine Ek Olarak
Yapilan On Palatoplasti Ameliyati Sonuglarini Etkiler mi?
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ABSTRACT

Objective: Multilevel surgery (MLS) has become one of the most
preferred surgical methods for the treatment of obstructive sleep
apnea syndrome (OSAS).

In this study, we aimed to present our results for MLS together
with modified expansion sphincter pharyngoplasty (MESP) for the
treatment of OSAS. We also investigated whether performing anterior-
palatoplasty (AP) affected surgical results in these patients.

Methods: Fifty patients diagnosed with moderate-to-severe OSAS
after polysomnography (PSG) were prospectively included in the
study. The patients underwent MLS comprising; nasal surgery, MESP,
and ablation of the tongue base with radiofrequency. In addition, AP
was performed in 30 patients. Surgical success was determined using
PSG data and Epworth sleepiness scale (ESS) scoring performed before
and after surgery.

Results: There was a statistically significant improvement in ESS
scores and postoperative PSG findings compared with preoperative
means (p<0.001). Surgical success was achieved in 40 patients (80%)
according to the Sher criteria. Surgical success ratio revealed exactly
same (p=1.000) compared with the patients who were not performed
AP. Preoperative apnea index, apnea/hypopnea index (AHI), and supine
AHI were significantly higher in surgically unsuccessful cases (p<0.05).

Conclusion: MLS, including MESP, performed together with nasal
surgery and tongue base RF is an alternative procedure in the surgical
treatment of OSAS with a postoperative success rate of 80%, according
to our study results. In addition to MESP, AP may not affect the results
of multilevel surgery.

Keywords: Obstructive sleep apnea syndrome, multilevel surgery,
expansion sphincter pharyngoplasty and anterior palatoplasty

0z

Amag: Cok dizeyli cerrahi (MLS), obstriktif uyku apne sendromunun
(OSAS) tedavisinde en ¢ok tercih edilen cerrahi yontemlerden biri haline
gelmistir. Bu galismada OSAS tedavisinde modifiye ekspansiyon sfinkter
faringoplasti (MESP) ile birlikte MLS sonuglarimizi sunmayi amagladik.
Ayrica bu hastalarda anterior-palatoplasti (AP) uygulamasinin cerrahi
sonuglari etkileyip etkilemedigini de arastirdik.

Yontemler: Polisomnografi (PSG) sonrasi orta-agir TUAS tanisi alan
50 hasta prospektif olarak ¢alismaya dahil edildi. Hastalara MLS
uygulandi; burun ameliyati, MESP ve dil kéklnin radyofrekans ile
ablasyonu. Ayrica 30 hastaya AP uygulandi. Cerrahi basari, ameliyat
oncesi ve sonrasi yapilan PSG verileri ve Epworth uykululuk skalasi
(ESS) skorlamasi kullanilarak belirlendi.

Bulgular: ESS skorlarinda ve postoperatif PSG bulgularinda preoperatif
ortalamalara gore istatistiksel olarak anlamli iyilesme goruldd
(p<0,001). Sher kriterlerine gére 40 hastada (%80) cerrahi basari
saglandi. Cerrahi basari orani AP yapilan ve yapilmayan hastalarda
tamamen ayni (p=1,000) bulundu. Ameliyat Oncesi apne indeksi,
apne/hipopne indeksi (AHI) ve sirt Gistii AHI cerrahi basarisiz olgularda
anlamli olarak yuksekti (p<0,05).

Sonug: Calisma sonuglarimiza gore, burun ameliyati ve dil koki RF ile
birlikte yapilan MESP’yi de iceren MLS, OSAS’nin cerrahi tedavisinde
ameliyat sonrasi basari orani %80 olan alternatif bir islemdir. MESP’ye
ek olarak AP, cok dlizeyli cerrahi sonuglarini etkilemeyebilir.

Anahtar Sozciikler: Obstriiktif uyku apne sendromu, c¢ok dizeyli
cerrahi, ekspansiyon sfinkteri faringoplasti ve 6n palatoplasti
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INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) is a serious disease that
may cause systemic side effects. Patients with untreated moderate-
to-severe OSAS may suffer severe cardiovascular and central
nervous system disorders and neurocognitive, psychiatric, and
social problems (1); therefore, OSAS should always be diagnosed
and treated promptly. Positive airway pressure (PAP) therapy is
an effective treatment modality for patients with moderate-to-
severe OSAS; however, the high number of patients who refuse or
cannot tolerate PAP treatment poses a significant challenge (2).
Various surgical procedures and oral appliances serve as alternative
treatment methods for these patients.

There is an ongoing discussion in the literature regarding the
appropriate surgical treatment modality for OSAS. Recurrent
obstruction in the upper airway occurring during sleep is the major
cause of OSAS symptoms. Therefore, single or multiple obstruction
levels in the upper airway can be addressed in OSAS surgery. The
efficiency of multilevel surgery (MLS) has been supported by
various clinical studies in recent years (3). Multilevel OSAS surgery
is a combination of surgical procedures addressing the nasal cavity,
pharyngeal isthmus, and base of the tongue (4,5). However, there is
still no consensus on the type of surgical procedure.

In most patients, OSAS symptoms are aggravated in the supine
position because of nasopharyngeal, oropharyngeal, and
hypopharyngeal collapse. Therefore, more than half of OSAS patients
are supine position dependent (6). Evaluation of postoperative
surgical success differs in clinical studies. Some authors suggested
that the number of preoperative apnea and the presence of
tonsillectomy in OSAS surgery are the main determinants of surgical
success (7). AP is performed to reduce anterior-posterior collaps at
the level of the soft palate (8). MESP is performed to reduce lateral
feengeal collapse in patients with OSAS. MESP also provides anterior,
superior, and lateral expansion at the level of the soft palate (9). In
the literature, MLS is applied in various ways. However, no study
has demonstrated the contribution of AP procedure performed
together with MESP during MLS on surgical success. In this study,
we aimed to investigate the effectiveness of a multilevel surgical
modality comprising nasal surgery, modified expansion sphincter
pharyngoplasty, and tongue base radiofrequency for the treatment
of OSAS. We also investigated whether it changes the surgical results
in patients in whom AP was added during MLS for the first time. In
addition, we aimed to outline the possible factors affecting surgical
success and discuss our findings with the literature data.

MATERIALS AND METHODS

This study was performed by the Gazi University Faculty of Medicine,
Department of Otorhinolaryngology between 2015 and 2020. This
study was approved by the Gazi University Local Ethics Committee
(approval number: 549, date: 07.09.2020). The Epworth Sleepiness
Scale (ESS) was used and symptom scores were calculated. All patients
underwent a standard full-night PSG study in our sleep laboratory.
ESS and PSG tests were performed in all patients preoperatively
and postoperatively on average at 5 months. According to apnea
-hypopnea indexes (AHI), the patients were classified as having mild
(AHI >5 and <15), moderate (AHI >15 and <30), or severe (AHI >30)
OSAS. Primarily, PAP treatment was recommended for all patients
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with moderate to severe OSAS. The surgical procedure was planned
for patients who refused or could not tolerate PAP therapy.

All subjects underwent a thorough otorhinolaryngology examination,
including flexible endoscopic examination and Miiller’s maneuver,
and the surgical treatment modality was planned according to the
findings of this examination. Sleep endoscopy was performed in
only five cases and did not change the previous decision for surgical
modality. We could not perform sleep endoscopy for the remaining
cases because of technical insufficiency.

Inclusion Criteria: Patients with moderate-to-severe OSAS (AHI >15)
with prominent septum deviation, lower turbinate hypertrophy,
and significant retropalatal obstruction with grade 3 to 4 tonsillar
hypertrophy were included in the study. Patients with anterior-
posterior retropalatal collapse of more than 50% and/or prominent
lateral pharyngeal collapse (more than 50%) in the tongue base were
subjected to Muller’s maneuver.

Exclusion Criteria: Subjects with prominent maxillofacial anomalies,
severe chronic obstructive pulmonary disease, morbid obesity [body
mass index (BMI) over 35], severe diabetes mellitus, or serious
gastroesophageal reflux, along with those suffering from other sleep
disorders such as periodic limb movement disorder, were excluded
from the study. Patients identified with retropalatal or retrolingual
circular constriction of more than 90% during Mdller’s maneuver
were excluded from surgical treatment.

Surgical treatment was performed by the first author using the same
surgical technique. The control PSG study and ESS scoring were
performed in the earliest 3 months (mean: 5.2 range: 3-8 months)
after the operation. Surgical success based on the Sher criteria; That
is in the literature, the Sher criteria are accepted as the success
criterion for OSAS surgery. AHI of less than 20 and 50% reduction in
AHI are considered a success (10).

Sleep Study

The sleep records of consecutive subjects referred for overnight
polysomnography to rule out OSAS at the Sleep Center of
Gazi University Hospital were evaluated. Standard overnight
polysomnography was performed on all subjects using the Noxturnal
Alsystem,version2.0(Nox MedicalehfKatrinartuni21S-105 Reykjavik,
Iceland). Polysomnography includedsix electroencephalogram
channels, electrooculogram, electromyograms of the submentalis
and bilateral tibialis anterior muscles, and position sensors to record
body position and movements. In addition to simultaneous video
recording, respiratory monitoring included nasal and oral airflow
measures (oronasal cannula), tracheal microphone, and thoracic and
abdominal breathing efforts (piezo arches). At the same time, finger
pulse oximetry and electrocardiogram recording were performed.
Sleep staging was performed according to the standard criteria
established by the American Academy of Sleep Medicine (11). AHI
was defined as the number of apnea and hypopnea episodes per
sleep hour.

Surgical procedure

All patients underwent classical closed technique septoplasty, lower
turbinate radiofrequency, and out-fracture. Thus, nasal obstruction
was eliminated. Oropharyngeal surgery consists of modified
expansion sphincter pharyngoplasty (MESP) and tongue base
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ablation with radiofrequency and anterior palatoplasty, if required.

Modified expansion sphincter pharyngoplasty (MESP); was
performed as previously described by Ulualp (12). Tonsillectomy
was performed using bipolar electrocautery. The palatopharyngeus
muscle was identified and dissected from the tonsillectomy cavity
after cutting the lower end. The free end of the palatopharyngeus
muscle was then rotated superolaterally through the submucosal
pocket created in the soft palate and fixed to the pterygoid hamulus
with a mattress suture. We added AP operation in patients whose
retropalatal plane could not achieve adequate anterior posterior
expansion with MESP.

Anterior palatoplasty: Mucous and submucosa were removed in a
rectangular approximately 3x2 cm? area is removed from the middle
of the soft palate. The incision line was closed afterward as described
by Pang et al. (8).

Radiofrequency ablation of the tongue base was performed. The
tongue base was given 500-700 joules of radiofrequency energy
through three selected points, one around the circumvallate papilla
on the midline and two points one cm lateral to this one (13).

Statistical Analysis

SPSS version 20.0 (IBM Inc., Chicago, IL, USA) was used for statistical
analysis. Descriptive statistics are presented as mean * standard
deviation. Continuous variables were tested for normality using
the Shapiro-Wilk test. Categorical variables were compared using
the chi-square test. Paired samples t-test was used to compare
parametric variables. The Wilcoxon signed rank test was used to
compare pre-operative and postoperative PSG findings. Spearman
correlation analysis was used to investigate the relationship between
various PSG parameters and surgical success. P<0.05 was considered
statistically significant.

RESULTS

Ten females (20%) and 40 males (80%), 50 patients, were included
in the study. The mean age of the subjects was 42.1+11.0 years.
Preoperative demographic data are shown in Table 1. The mean
BMI before and after surgery were found to be 29.1+3.3 and
28.3+4.5, respectively (p=0.083). Preoperative and postoperative
PSG findings, mean ESS scores, and snoring loudness of the patients
are shown in Table 2. In the follow-up, the mean duration for the
control PSG study and ESS scoring was 5.2+1.6 months (range 3-8
months). The mean pre-operative and postoperative AHI were found
to be 32.8+16.6 and 12.5+16.0, respectively. The preoperative mean
oxygen desaturation index was 18.1+13.7. It decreased to 5.9+12.2

Table 1. Demographic features of the patients

Minimum-

. Mean * SD

maximum
Age 25-70 43.1+11.5
Gender (male/
female) 28/8 3.5/1
BMI 23.2-35.9 29.2+2.9
Epworth sleepiness 527 18.245.1
scale

BMI: Body mass index, SD: Standard deviation.

postoperatively. The mean pre-operative and postoperative ESS
scores were shown to be 17.415.2 and 6.6%4.4, respectively
(p<0.001). There was a statistically significant improvement in all
postoperative PSG findings compared the preoperative means
(p<0.001, Table 2). Surgical success based on the Sher criteria was
achieved in 40 (80%) patients. The surgical success ratios were
90% and 77.5% in females and males, respectively. No statistically
significant difference was found between genders (p=0.377).
Likewise, no significant difference was found between patients with
moderate and severe OSAS in terms of surgical success (p>0.05).
Thirty (60%) patients additionally underwent anterior palatoplasty.
The surgical success ratio was the same (p=1.000) compared with
the patients who didn't undergo anterior palatoplasty. Preoperative
ESS and PSG data were compared between surgically successful
and unsuccessful cases. Preoperative Al, AHI, and supine AHI were
significantly higher in the surgically unsuccessful group (Table 3).
Likewise, the relationship between preoperative PSG data and
surgical success was analyzed using Spearman correlation analysis.
Preoperative AHI (r=-0.326, p=0.021) supine AHI (r=-0.392, p=0.005),
and apnea index (r=-0.345, p=0.014), were found to be weakly and
negatively correlated with surgical success. We did not observe any
major morbidity such as severe infection or compromised airway
postoperatively. Six patients (12%) developed mild bleeding from the
tonsillectomy cavity in the second postoperative week, which was
managed with bipolar electrocauterization after local anesthesia.
Only one patient required general anesthesia. Two patients (4%)
suffered velopharyngeal insufficiency for one month postoperatively.

DISCUSSION

The need for MLS in the same session is evident, especially in
patients with multilevel obstruction, and it accounts for more
than 60% of OSAS patients. Many surgical procedures described
for the treatment of OSAS are available in the literature. Surgical
treatment is considered especially in patients who refuse or cannot
tolerate PAP treatment regularly. In our clinic, PAP treatment was
recommended as the primary treatment for patients diagnosed with
moderate to severe OSAS, and some of them were titrated. Surgical
treatment was offered to patients who refused or could not tolerate

Table 2. Preoperative and postoperative PSG findings and ESS scores

Pre-

operative Postoperative p-value
AHI 28.61£15 11.2+17 <0.001
Supine AHI 45.5+18 18.7+22 <0.001
REM AHI 24,517 9+18 <0.001
po,
desaturation 17.5+14 6.4+13 <0.001
ratio
Hypopnea 13.4¢7 8+10 <0.001
index
Apnea index 15.4+9 3.618 <0.001
snoring 72.79 53.5¢25 <0.001

loudness (dB)

“Wilcoxon signed rank test, PSG: Polysomnography, ESS: Epworth
sleepiness scale, AHI: Apnea/hypopnea index.

61
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Table 3. Comparison of preoperative BMI, ESS, and PSG data
between surgically successful and unsuccessful patients

Successful Unsuccessful p-value
BMI 29.2+3.5 28.2+2.5 0.406™
ESS 17.25.2 18.2+5.5 0.723"
AHI 28.9+12.7 48.2+21.7 0.023"
Supine AHI 41.7+18.3 62.5£22.9 0.006"
REM AHI 23.1+¥13.4 32.5%25.3 0.376°
ODI 16.3+12.0 25.4+17.9 0.087"
Hypopnea index 13.616.0 18.9+11.7 0.280°
Apnea index 15.449.5 26.6+13.6 0.016"
snoring loudness 2 ¢ 5 73.945.2 0.472°

(dB)

*Mann-Whitney U-test, “Independent samples t-test, PSG:
Polysomnography, ESS: Epworth sleepiness scale, AHI: Apnea/
hypopnea index, BMI: Body mass index.

PAP treatment.

MLS has been widely discussed among various surgical procedures
for the treatment of OSAS. Clinical studies investigating the efficiency
of MLS in OSAS treatment have increased in recent years (14,15).

The role of nasal surgery in sleep surgery is controversial.
Septoplasty is most commonly performed to attenuate snoring or
reduce resistance to PAP therapy. If patients undergo a multilevel
surgery, nasal surgery must be considered as a part of it (16). In
this study, we did not perform nasal surgery before the PSG study
in cases of OSAS suspicion. If we offer PAP treatment after the PSG
study, nasal surgery may reduce nasal resistance to PAP therapy.
In case of patient refusal or intolerance to PAP treatment, we
perform nasal surgery as part of the multilevel surgical treatment.
Therefore, we believe that this approach is useful in terms of time,
cost, and patient comfort. We most commonly perform endonasal
septoplasty, inferior turbinate RF, lateralization, and concha bullosa
surgery as a part of nasal surgery in multilevel OSAS surgery. Binar
et al. (17) reported the results of a single-stage MLS addressing
velopharyngeal and hypopharyngeal levels for OSAS surgery. The
tongue base is one of the obstruction levels in OSAS; radiofrequency
ablation of the tongue is a minimally invasive procedure used to
target this obstruction level in OSAS surgery (13,18). Therefore, we
performed radiofrequency ablation of the tongue base as part of
MLS. We did not observe any significant complications that can be
seen after tongue base surgery, including infection, hematoma, or
hypoglossal nerve paralysis.

A multi-factor regression analysis conducted in the study of 144 MLS
participants revealed that surgical success was mostly affected by
preoperative AHI and tonsillectomy (7). We performed tonsillectomy
in all 50 patients who underwent multi-level surgery. In contrast, in
the correlation analysis, the most important parameter affecting
surgical success was found to be preoperative AHI in our study.

Expansion sphincter pharyngoplasty has been successfully
performed as a part of OSAS surgery since its introduction by Pang
and Woodson (19) in 2007 (20). It is based on the anterolateral
rotation and hanging of the palatopharyngeal muscle after classical
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tonsillectomy. Later, MESP modifications were developed (12,20).
Lorusso et al. (21) reported a success rate of 65% in their series
of 20 patients who underwent MLS with expansion sphincter
pharyngoplasty. The surgical procedure we performed was MESP as
described by Ulualp (12).

The reported results of surgical success for multilevel OSAS surgery
vary between 42% and 78% in the literature (4). It has been shown
that MLS is consistent with single-level surgeries in terms of
reliability; therefore, they are preferable surgical modalities. Lin et
al. (22) reviewed 49 articles regarding MLS for OSAS. The surgical
success rate for MLS was found to be 66.4% after re-calculation of
the findings of those studies. We performed a standard full-night PSG
test at the same sleep center before and after the surgical procedure
in our clinic. According to Sher’s criterion, 80% of our cases achieved
surgical success in the early postoperative period (mean: 5.2 range:
3-8 months). In addition, symptomatic improvement in all patients
was demonstrated by ESS.

Various postoperative complications may develop after OSAS
surgery. The largest series on this issue is a review study of 487
cases. In this study, the postoperative complication rate has not been
shown to increase in MLS (15). In our case series, all patients were
hospitalized for one night postoperatively. No major complications
or severe respiratory problems were observed. Six patients (12%)
developed mild bleeding from the tonsillectomy cavity, and two
patients (4%) suffered velopharyngeal insufficiency for one month
postoperatively.

Anterior palatoplasty is a simple and effective method for the
treatment of mild-to-moderate OSAS and can be a part of single-
stage MLS for OSAS (8). Pang et al. (23) showed that the combination
of expansion pharyngoplasty and anterior palatoplasty is a better
surgical option than uvulopalatopharyngoplasty. However, in the
literature, there is no study comparing the cases in which AT and
MESF operations were performed together with the cases in which
only MESF was performed. For the first time in this study, the
addition of AP to the MESH operation in our MLS procedure did not
provide any additional benefit for surgical success.

CONCLUSION

In conclusion, we achieved 80% surgical success in our series of 50
patients who underwent MLS including MESP, nasal surgery, and RF
reduction of the tongue base for the treatment of moderate-to-severe
OSAS. This type of surgery is a reliable and successful alternative to
PAP treatment. In addition to MESF, anterior palatoplasty did not
affect the results of MLS in patients with moderate-to-severe OSAS.
Therefore, we claim that for moderate-to-severe OSAS cases with
prominent retropalatal obstruction, anterior palatoplasty does not
provide additional surgical success when performed together with
expansion sphincter pharyngoplasty for OSAS treatment. We believe
that further studies investigating the efficiency of MLS may be
helpful in predicting the short- and long-term results for MLS in OSAS
treatment and to clearly reveal the criteria affecting surgical success.
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ABSTRACT

Objective:  Behget’s disease (BD) is a chronic, multisystemic
inflammatory disorder with an unknown etiology. T cells are crucial in
the pathogenesis of BD. Janus kinase-2 (JAK2) and signal transducer and
activator of transcription 3 (STAT3) are intracellular signal transduction
molecules that increase the risk of developing some autoimmune
diseases. By modifying Th1 and Th17 responses, the JAK2 and STAT3
signaling pathways are believed to be effective in BD. This study aimed
to determine whether BD in the Turkish population is related to JAK2
and STAT3 polymorphisms.

Methods: A case-control study included a total of 197 patients with BD
who were referred to the Ankara University Faculty of Medicine and
100 healthy individuals without a history of autoimmune disease or BD
in their family or themselves. The genotypes of one single-nucleotide
polymorphism (SNPs) (rs10974944) in JAK2 and one SNPs (rs2293152)
in the STAT3 gene were analyzed using polymerase chain reaction
restriction fragment length polymorphism.

Results: The result of this investigation identified that in this disease,
there was a significantly increased frequency of the CG genotype of
the rs10974944 JAK2 in patients with BD compared with a control
group (p=0.031, odds ratio [95% confidence interval: 0.392 (0.163-
0.942)]. None of the tested SNPs (rs2293152) of STAT3 were associated
with BD.

Conclusion. This is the first investigation into JAK2 and STAT3
polymorphisms in Turkish patients with BD. These results suggest that
a JAK2 genetic polymorphism may be associated with BD susceptibility.

Keywords: Behget disease, STAT3, JAK2, polymorphism

6z

Amag: Behget hastaligi (BH), etiyolojisi bilinmeyen kronik, multisistemik
enflamatuvar bir hastalikti. BH'nin patogenezinde T hiicreler ¢ok
o6nemlidir. Janus kinaz-2 (JAK2) ve sinyal transdlseri ve transkripsiyon
3 aktivatoru (STAT3), hicre igi sinyal iletim molekulleridir ve gesitli
otoimmiin hastaliklar igin risk faktért oldugu gosterilmistir. JAK2 ve
STAT3 sinyal yolunun Th1 ve Th17 cevabini degistirerek BH'ninde etkili
olabilecegi dusunilmektedir. Bu ¢alisma, Turk popilasyonunda BH'nin
JAK2 ve STAT3 polimorfizmleri ile iligkili olup olmadigini belirlemeyi
amaclamaktadir.

Yontemler: Olgu-kontrol c¢alismasina, Ankara Universitesi Tip
Fakultesi'ne basvuran BH olan toplam 197 birey ile ailesinde veya
kendisinde otoimmiin hastalik veya BH 6ykusiu olmayan 100 saglikli
birey dahil edildi. Tek nikleotid polimorfizmi (SNP) ile JAK2 genindeki
rs10974944, STAT3 geninde rs2293152 polimorfizmleri, polimeraz
zincir reaksiyonu kesim pargasi uzunluk polimorfizmi kullanilarak analiz
edildi.

Bulgular: Bu arastirmanin  sonucunda, kontrol  grubuyla
karsilastirildiginda, BH’lerde rs10974944 JAK2'nin CG genotipinin
sikhginda anlamh bir artis oldugu belirlendi. [P=0,031, olasilik
orani (%95) guven araligi] 0,392 (0,163-0,942) STAT3'(in test edilen
SNP’lerinin (rs2293152) hicbiri BD ile iliskili degildi.

Sonug: BH olan Tiurk hastalarda JAK2 ve STAT3 polimorfizmlerini
arastirdigimiz calismamiz bu alanda yapilan ilk ¢alismadir. Bu sonuglar,
JAK2 genetik polimorfizminin BH’ye yatkinlkla iligkili olabilecegini
distindirmektedir.

Anahtar Sozciikler: Behget hastaligl, STAT3, JAK2, polimorfizm
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INTRODUCTION

Turkish dermatologist Dr. Hulusi Behget, by detecting recurrent
aphthae ulcers of the genital and oral mucosa and recurrent
ulcers of the eye symptoms, described a triple syndrome that
bears his name in 1937 (1). Behget’s disease (BD) is a systemic and
chronic inflammatory disease of unknown etiology that triggers
proinflammatory activation of the innate and adaptive immune
systems (2,3). Although the pathogenesis of BD is unknown, it is
believed that the disease is triggered by viral and bacterial agents,
and both genetic and environmental factors are important in disease
pathogenesis (4). Through genome-wide association studies and
subsequent detailed genomic analyses, several susceptibility genes
have been discovered, the majority of which are implicated in
immunological and inflammatory responses (5). Among them, the
HLA-B*51 gene displays the strongest relationship with this disease
in a number of ethnic groups, including Turkish, Iranians, Koreans,
Arabs, and Greeks (5,6). T cells (Th1 and Th17) play an important role
in the pathogenesis of the disease (7,8).

Janus kinase 2 (JAK2) and signal transducer and activator of
transcription 3 (STAT3) are two critical proteins in the signal
transduction pathway that leads to DNA transcription. The human
JAK2 and STAT3 genes are located on chromosomes 9p24.1 and
17q21.2, respectively. The JAK2-STAT3 pathway is a signaling target
for numerous cytokines that are thought to play important biological
roles in immune-mediated diseases (9). This pathway is essential for
Th1l cell differentiation and proliferation and is also important for
the development of Th17 cells. The importance of Thl and Th17
cells in immune-mediated diseases such as BD suggests that the
JAK2 and STAT3 signaling pathways may also play a role in these
diseases (8,10,11). T-cell subsets (Th1 and Th17) were found to be
higher in the peripheral blood of patients with BD than in healthy
controls, suggesting an important role in the etiopathogenesis of BD
(10,11). The role of the JAK/STAT pathway in BD predisposition is still
unknown, as there are few and partially contradictory data in the
literature (11-14).

In this study, we investigated whether the JAK2 gene rs1097944 and
STAT3 gene rs2293152 polymorphisms contributed to the genetic
predisposition to the development of BD.

MATERIALS AND METHODS

Patients and Controls

The study group comprised 197 patients with BD who were referred
to the outpatient clinic of the Department of Clinical Immunology
and Allergy, Ankara University Faculty of Medicine between
2012 and 2013. Patients with BD and controls were unrelated. All
patients were diagnosed according to the 1990 international criteria

Table 1. Primers and restriction enzymes used for RFLP analysis

of the International Study Group for BD (15). The control group
comprised 100 healthy adults without a history of autoimmune
or BD. The exclusion criteria were age 18 years and the presence
of comorbidities. Written informed consent was obtained from
all patients, and this research project was approved by the Ethics
Committee of Ankara University Faculty of Medicine (approval
number: 08-351-15/2015), in accordance with the ethical guidelines
of the 1975 Declaration of Helsinki.

Analysis of the Genetic Polymorphisms of JAK2 and STAT3

Peripheral venous blood samples were collected from the patient
and control groups. Genomic DNA was isolated from whole
blood using the Norgen Biotek DNA purification kit (Norgen
Biotek-Kanada). The extracted DNA was stored at 20 °C until use.
Amplification of the target DNA in the JAK2 and STAT3 genes was
performed by polymerase chain reaction (PCR) using appropriate
primers. Analysis of the JAK2 rs10974944 and STAT3 rs2293152
gene G/C polymorphisms was performed using polymerase chain
reaction-restriction fragment length polymorphism (PCR/RFLP)
methods. In these SNPs, an 1858 G/C polymorphism with a guanine
cytosine change was defined in exons 9 and 17 of the JAK2 and
STAT3 genes. PCR was performed using 25 ng genomic DNA, one
unit Tag DNA polymerase (Fermentas, Lithuvania), a total of 20
pmol of each primer, and 5 nmol deoksi NTPs under the following
conditions: initial denaturation at 95 °C for 5 min followed by 35
cycles of denaturation (94 °C, 50 s), annealing (59 °C, 50 s), extension
(72 °C, 50 s), and a final extension at 72 °C for 7 min. The amplified
product (10 L) was digested with the specific restriction enzymes Acil
(New England Biolabs USA) and Mbol (New England Biolabs USA).
Digestion results were visualized on 2% agarose gel under UV light.
The primers and restriction enzymes used for each SNP are given in
Table 1. Moreover The RFLP method was repeated twice to check
the reliability of the test.

Statistical Analysis

Statistical calculations were performed using SPSS version 17.0
software (SPSS Inc., IL, USA). Allele and genotype distributions were
compared between patients and controls using the chi-square test.
A p-value <0.05 was considered significant. Odds ratios (ORs) with
95% confidence intervals (Cl) were estimated whenever applicable.

RESULTS

The BD group (n=197), with 92 (46.7%) males and 105 (53.3%)
females. The average age of this group was 38.5+11.5 years. The
control group (n=100), with 43 (43%) males and 47 (47%) females
and an average age of 36.2+10.4, consisted of healthy volunteers.
Allele and genotype frequencies of the samples analyzed for SNPs of
JAK2 STAT3 polymorphisms are depicted in Table 2.

Gene SNP Primers Tm (°C) Enzyme
5’-CAAGGGTCAACTGTAGTACATA-3’

JAK2 rs10974944 37° Mbol
5’- CTGCTTGCTAGTGGGTGAAT -3’
5’- TCCCCTGTGATTCAGATCCC -3’

STAT3 rs2293152 37° Acil

5’- CATTCCCACATCTCTGCTCC -3’

RFLP: Restriction fragment length polymorphism.
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In 197 Behget patients, the rs10974944 SNP in the JAK2 gene was
analyzed, and the C/C genotype was discovered in 101 patients at a
rate of 51.3%, the C/G genotype in 10 patients at a rate of 5.1%, and
the G/G genotype in 86 patients at a rate of 43.6%.

Moreover, among 100 healthy controls, the C/C genotype was
observed in 47% of 47 individuals, the C/G genotype in 12% of
12 individuals, and the G/G genotype in 41% of 41 individuals.
Concerning the distribution of alleles, the frequency of the C allele
of JAK2 rs10974944 was found to be 54% with 212 chromosomes,
and the frequency of the G allele was found to be 46% with 182
chromosomes when we examined the allele frequencies. However,
in the control groups, the C allele was 53% with 106 chromosomes,
and the G allele was 42% with 94 chromosomes. No other significant
differences were observed in the distribution of GG and CC
polymorphisms in JAK2 between patients with BD and controls.
Concerning the distribution of allele and genotype, the frequency
of the CC genotype of JAK2 rs10974944’nin was significantly higher
in patients with BD than in healthy controls [p=0.031, OR (95% Cl)
0.392 (0.163-0.942)]. It was noticed that it may indicate an increased
risk of predisposition to BD.

Analyzing STAT3 rs2293152 revealed frequencies of the C/C genotype
in 58 patients at a rate of 29.4%, frequencies of the C/G genotype in
53 patients at a rate of 26.9%, and the G/G genotype in 86 patients
at a rate of 43.7%. The C/C genotype was found in 20% of 20 healthy
controls, 35% of 35 healthy controls, and 45% of 45 healthy controls.
The frequency of the C allele in the rs2293152 polymorphism in the
STAT3 gene was 42.9% with 169 chromosomes, and the prevalence
of the G allele was 57.1% with 225 chromosomes. In the control
groups, the frequency of c C was 37.5 with 75 chromosomes, and the
G allele was 62.5% with 125 chromosomes. There was no significant
difference in the distribution of genotypes between patients with BD
and controls for STAT3 rs2293152 gene.

DISCUSSION

This study investigated the association of JAK2 and STAT3
polymorphisms with BD in a Turkish population. Our study identified
an association between rs10974944 in JAK2 and BD. The existence
of BD in the families of BD patients provides evidence for a genetic
component in its etiology. The strongest genetic marker associated
with BD is the HLA-B*51 gene on chromosome 6p21, which is

positive in Silk Road countries such as Turkiye, Iran, China, and
Japan (15). Polymorphisms in molecules that enable the production
of cytokines can alter the immune response and create a genetic
predisposition to autoimmune diseases. Recent genetic studies have
shown associations between BD and interleukin-10 (IL-10), IL23R-
IL12RB2, ERAP-1, CCR1-CCR3, KLRC4, and STAT4 genes. These data
have demonstrated that genetic factors play an important role in the
pathogenesis of BD (2,4,10,15).

Systematic genomic screening has provided evidence of an
association with many non-HLA susceptibility loci in the identification
of susceptibility genes for BD. Strong linkage disequilibrium is
known in the MHC region. However, it remains unclear whether
these associations confer susceptibility to BD or whether they are
in linkage disequilibrium with HLA-B*51 (16). A study using genomic
linkage analysis identified 16 potential loci for BD (1p36, 4p15, 5912,
5023, 6p22-24, 6q16, 6025-26, 7p21, 10q24, 12p12-13, 12q13,
16912, 16921-23, 17p13, 20q12-13, Xq26-28), with the strongest
linkage reported at loci 12p12-13 and 6p22-24 (17). The human
JAK2 and STAT3 genes were located on chromosomes 9p24.1 and
17q21.2, respectively. Although the genes used in our study were
not associated with the disease in genomic studies, we believe that
they may be associated with the disease in different ethnic groups.
Further studies are needed to determine the association between
non-HLA susceptibility loci with BD.

The role of the JAK/STAT pathway in the pathogenesis of many
autoimmune diseases has received increasing attention in recent
years. JAK/STAT polymorphisms have been studied in many
inflammatory diseases. Some diseases are associated with them,
whereas others are not. The JAK/STAT pathway is also essential
for Thl cell differentiation and proliferation (5,7). Furthermore, it
is crucial for the growth of Th17 cells. Both cells (Thl and Th17)
play an important role in immune-mediated diseases such as BD by
regulating Thl and Th17 (5,7,15). Genetic polymorphisms of JAK2
and STAT3 have recently been studied for their association with a
variety of autoimmune disorders, including Crohn’s disease and
ulcerative colitis (4,18).

The STAT3 rs2293152 polymorphism was studied in 595 Caucasian
Polish patients with rheumatoid arthritis, and no association with
the disease was found (19). According to some research, STAT3
SNPs are significantly associated with diseases such as cancers,

Table 2. Association of JAK2 gene (rs10974944) and STAT3 gene (rs2293152) polymorphisms with Behget’s disease

Gene SNP Genotype/allele BD, (n=197) Controls (n=100) p-value OR (95% Cl)

JAK 2 rs10974944 GG 86 (43.7%) 41 (41%) 0.662 1.115 (0.684-1.816)
GC 10 (5.1%) 12 (12%) 0.031" 0.392 (0.163-0.942)
cc 101 (51.3%) 47 (47%) 0.487 1.186 (0.733-1.921)
G 182 (46%) 94 (42%) -

C 212 (54%) 106 (53%) -

STAT3 rs2293152 GG 86 (43.7%) 45 (45%) 0.825 0.947 (0.583-1.537)
GC 53 (26.9%) 35 (35%) 0.149 0.684 (0.407-1.147)
cc 58 (29.4%) 20 (20%) 0.081 1.669 (0.936-2.975)
G 225 (57.1%) 125 (62.5%) -

C 169 (42.9%) 75 (37.5%) -

BD: Behget’s disease. SNP: Single-nucleotide polymorphism, OR: Odds ratio, *: P<0.05 statistically significant, CI: Confidence interval.
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immunodeficiency, autoimmune disease, viral hepatitis, and multiple
sclerosis (15,20). Furthermore, numerous genome-wide association
studies have shown that the JAK-STAT pathway is also involved
in the pathogenesis of common rheumatologic diseases (21).
Polymorphisms in the JAK2 and STAT3 genes in BD have rarely been
studied in different populations. The “JAK2 and STAT3 polymorphisms
in a Han Chinese Population with BD” study demonstrated the
frequency of the GG genotype for rs2293152 in STAT3 gene was
significantly higher in patients than in healthy controls [P=0.001,
Pc=0.021, (OR)=1.712]. Compared with controls, BD patients more
often have the TT genotype at STAT3 rs744166 (p=0.031 Pc=0.651,
OR=1.324), and a decrease in the JAK2 rs10119004 GA (p=0.032,
Pc=0.672, OR=0.771) genotype was observed (22). Considering this
information and the fact that the genetic basis for BD susceptibility
is unclear, we investigated whether polymorphisms in the JAK2 and
STAT3 genes play a role in the development of BD in the Turkish
population.

Our results showed that the frequency of the JAK2 rs10974944 GC
genotype was significantly increased in patients with BD, indicating
its predisposing role in this disease [p=0.031, odd ratio OR (95% Cl)
0.392 (0.163-0.942)]. No significant difference was observed in the
distribution of genotypes between patients with BD and controls
in STAT3 rs2293152 gene. Importantly, this research is the first to
analyze the polymorphisms JAK2 rs10974944 and STAT3 ra2293152
genes in a Turkish population with BD.

STAT3 rs744166 and rs2293152 polymorphisms were compared
between BD patients and controls in a study involving 217 BD
patients of Spanish Caucasian origin, and no statistically significant
difference in genotype analysis for the two polymorphisms was found
(rs744166; p=0.80, OR: 1.03, %95 Cl: 0.84-1.26: rs2293152; p=0.98,
OR: 1.00, %95 ClI: 0.82-1.23) (19). Hu et al. (22) discovered in a
Chinese Han population that the frequency of the GG genotype for
rs2293152 in the STAT3 gene was significantly higher in patients than
in healthy controls (p=0.001). In our study, there was no statistically
significant difference in the frequency of the GG genotype between
patients and healthy controls (p=0.825, OR (95% Cl): 0.947 (0.583-
1.583). Hu et al.’s (22) research had a higher number of patients than
our study. It is possible that the results would be different if there
were more patients and control groups in the studies. Geographical
differences and ethnicity-specific genetic factors may also contribute
to the differences in the results. Similar to other studies investigating
the association between gene polymorphisms and BD, our study had
some limitations. Other research has used several different SNPs in
the JAK2 and STAT3 genes. Furthermore, we believe that further
research with more patients and control groups will show that the
GC genotype of JAK2 rs10974944 is important in the predisposition
of the Turkish population to BD.

CONCLUSION

Our study is important because it is one of the few studies that
investigated JAK2 and STAT3 gene polymorphisms in BD. There is
a need to investigate various JAK2 and STAT3 polymorphisms that
predispose to BD in the Turkish population. The results of our study
will be a pioneer for similar investigations in the future.

Ethics

Ethics Committee Approval: This research project was approved by the

Ethics Committee of Ankara University Faculty of Medicine (approval
number: 08-351-15/2015).

Informed Consent: Written informed consent was obtained from all
patients.

Peer-Review: Externally peer-reviewed.
Authorship Contributions

Concept: D.FA., R.A., S.G., U.0. Design: D.FA, R.A, S.G, U.0,
Data Collection or Processing: D.F.A., R.A.,, S.G., U.0., Analysis or
Interpretation: D.F.A.,, R.A,, S.G., U.0., Literature Search: D.FA., R.A,,
S.G., U.0., Writing: D.F.A., R.A,, S.G., U.0.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study received no
financial support.

REFERENCES

1. Behcet, H. Uber rezidiverende, aphthose, durch ein virus verursachte
gescgwure am mund, am auge und an den genitalen. Dermatol.
Wochenschr 1937; 105: 1152-7.

2. Alibaz-Oner F, Direskeneli H. Update on the Diagnosis of Behget’s
Disease. Diagnostics (Basel) 2022; 13: 41.

3. Tugal-Tutkun I. Uveitis in Behget disease - an update. Curr Opin
Rheumatol 2023; 35: 17-24.

4. Kocaaga A. Genetics of Behget’s Disease. In: Nduka,JK, Akarsu S,
editors. Rare Diseases - Recent Advances [Working Title] [Internet].
London: IntechOpen; 2021 [cited 2023 Jan 04]. Available from:
https://www.intechopen.com/online-first/79565 doi: 10.5772/
intechopen.101342

5. Takeno M. The association of Behget’s syndrome with HLA-B51 as
understood in 2021. Curr Opin Rheumatol 2022; 34: 4-9.

6. Maldini C, Lavalley MP, Cheminant M, de Menthon M, Mahr A.
Relationships of HLA-B51 or B5 genotype with Behcet’s disease
clinical characteristics: systematic review and meta-analyses of
observational studies. Rheumatology (Oxford) 2012; 51: 887-900.

7. Farzaneh R, Khabbazi A, Soltani-Zangbar MS, Abbasian S,
Malek Mahdavi A, Motavalli R,et al. Effects of nanocurcumin
supplementation on T-helper 17 cells inflammatory response in
patients with Behcet’s disease: a randomized controlled trial.
Immunopharmacol Immunotoxicol 2022; 44: 206-15.

8. Asadi S, Khabbazi A, Alipour S, Abolhasani S, Haji J, Amjadi H, et al.
Promoter methylation of Bax and Bcl2 genes and their expression in
patients with Behcet’s disease. Int J Immunogenet 2020; 47: 309-17.

9. Boyadzhieva Z, Ruffer N, Burmester G, Pankow A, Krusche M.
Effectiveness and Safety of JAK Inhibitors in Autoinflammatory
Diseases: A Systematic Review. Front Med (Lausanne) 2022; 9:
930071.

10. Puccetti A, Fiore PF, Pelosi A, Tinazzi E, Patuzzo G, Argentino G,
et al. Gene Expression Profiling in Behcet’s Disease Indicates an
Autoimmune Component in the Pathogenesis of the Disease and
Opens New Avenues for Targeted Therapy. J Immunol Res 2018;
2018: 4246965.

11. Tulunay A, Dozmorov MG, Ture-Ozdemir F, Yilmaz V, Eksioglu-
Demiralp E, Alibaz-Oner F, et al. Activation of the JAK/STAT pathway
in Behcet’s disease. Genes Immun 2015; 16: 170-5.

12. Bursi R, Cafaro G, Perricone C, Riccucci I, Calvacchi S, Gerli R, et
al. Contribution of Janus-Kinase/Signal Transduction Activator of

67



GMJ 2024;35:68-68

Farhoomand Aksoy et al.

13.

14.

15.

16.

17.

68

Transcription Pathway in the Pathogenesis of Vasculitis: A Possible
Treatment Target in the Upcoming Future. Front Pharmacol 2021;
12: 635663.

Kang EH, Kim S, Park MY, Choi JY, Choi IA, Kim MJ, et al. Behget’s
disease risk association fine-mapped on the I[L23R-IL12RB2
intergenic region in Koreans. Arthritis Res Ther 2017; 19: 227.

Cénit MC, Ortego-Centeno N, Raya E, Callejas JL, Garcia-Hernandez
FJ, Castillo-Palma MJ, et al. Influence of the STAT3 genetic variants
in the susceptibility to psoriatic arthritis and Behcet’s disease. Hum
Immunol 2013; 74: 230-3.

Criteria for diagnosis of Behget’s disease. International Study Group
for Behget’s Disease. Lancet 1990; 335: 1078-80.

Kaya Ti. Genetics of Behcet’s Disease. Patholog Res Int 2012; 2012:
912589.

Karasneh J, Gul A, Ollier WE, Silman AJ, Worthington J. Whole-
genome screening for susceptibility genes in multicase families with
Behget’s disease. Arthritis Rheum 2005; 52: 1836-42.

18.

19.

20.

21.

22.

Wang F, Huang G, Shen L, Peng Y, Sha W, Chen ZW, et al. Genetics
and Functional Mechanisms of STAT3 Polymorphisms in Human
Tuberculosis. Front Cell Infect Microbiol 2021; 11: 669394.

Stypinska B, Olesiriska M, Pawlik A, Paradowska-Gorycka A. Lack of
significant association between selected STAT3 polymorphisms and
rheumatoid arthritis in the Polish population. Reumatologia 2018;
56: 73-9.

Banerjee S, Biehl A, Gadina M, Hasni S, Schwartz DM. JAK-STAT

Signaling as a Target for Inflammatory and Autoimmune Diseases:
Current and Future Prospects. Drugs 2017; 77: 521-46.

Zhou X, Deng Y. Genetics of Behget’s Disease. In: Gonul M, Kilig, A,
editors. Different Aspects of Behget’s Disease [Internet]. London:
IntechOpen; 2019 [cited 2023 Jan 12]. Available from: https://www.
intechopen.com/chapters/67809

Hu K, Hou S, Jiang Z, Kijlstra A, Yang P. JAK2 and STAT3 polymorphisms
in a Han Chinese population with Behget’s disease. Invest
Ophthalmol Vis Sci 2012; 53: 538-41.



Original Investigation | Ozgiin Arastirma

GMJ 2024;35:69-74
Aydogan et al.

DOI: 10.4274/gmj.galenos.2023.4024

The Role of Childhood Traumas in Adult Hashimoto’s Thyroiditis

Eriskin Hashimoto Tiroiditinde Cocukluk Cagi Travmalarinin Rol{i

® Ugur Aydogan?, ® Hiiseyin Demirci2, ® Ebru Aydogan3

1Ankara Etlik City Hospital, Clinic of Intensive Care, Ankara, Turkiye

2Ankara Etlik City Hospital, Clinic of Endocrinology and Metabolism, Ankara, Turkiye

3Hacettepe University Hospitals, Clinic of Public Health, Ankara, Tirkiye

ABSTRACT

Objective: Hashimoto’s thyroiditis (HT) is the most common
autoimmune thyroid disease. There are studies suggesting that
childhood traumas cause hypothalamic-pituitary-adrenal axis
dysfunction in adulthood, which predisposes patients to autoimmune
diseases. Our study aimed to investigate the relationship between HT
and childhood trauma.

Methods: In our study, we included 52 patients diagnosed with HT
and 31 healthy controls and evaluated the Turkish Childhood Trauma
Questionnaire (which evaluates childhood traumas retrospectively)
in both groups. The diagnosis of HT was confirmed using anti-thyroid
peroxi-dase (anti-TPO) levels and thyroid ultrasonography.

Results: The childhood emotional neglect score (10.79+3.90) was
significantly higher in pa-tients with HT than in the control group
(p=0.04). However, no significant difference was ob-served between
the two groups regarding other components. In addition, a significant
positive correlation was found between anti-TPO levels and emotional
neglect score (p=0.02; r=0.26).

Conclusion: The significantly higher emotional neglect score in
patients with HT compared with the control group and the positive
correlation between childhood emotional neglect score and anti-TPO
level suggest that childhood traumas may play a role in the etiology of
adult HT. Further and large-scale studies are needed to elucidate all
aspects of this subject.

Keywords: Autoimmune thyroiditis, Hashimoto’s thyroiditis, childhood
traumas

Oz

Amag: Hashimoto tiroiditi (HT) en sik gorilen otoimmin tiroid
hastaligidir.  Cocukluk ¢agi travmalarinin  yetiskin  dénemde
hipotalamus-hipofiz-adrenal aks bozukluguna sebep olduguna ve bu
durumun otoimmiin hastaliklara zemin hazirladigina dair galismalar
bulunmaktadir. Calismamizin amaci HT ile g¢ocukluk g¢agl travmalari
arasindaki iliskiyi incelemektir.

Yontemler: Calismamiza 52 HT tanili hasta ve 31 saglikh kontrol
grubu alinarak, her iki grupta Cocukluk Cagi Travma Olcegi Anketi
degerlendirildi. HT tanisi igin anti-tiroid peroksidaz (anti-TPO) pozitifligi
ve tiroid ultrasonografi kullanildi.

Bulgular: HT hastalarinin ¢ocukluk ¢agi duygusal ihmal puani, kontrol
grubuna gore anlamli olarak yiiksek saptandi (p=0,04). Diger bilesenler
acisindan anlamh farklilik goériilmedi. Anti-TPO diizeyinin duygusal
ihmal puani ile anlamli pozitif korelasyon gosterdigi bulundu (p=0,02;
r=0,26).

Sonug: HT tanili hastalarda kontrol grubuna goére duygusal ihmal
puaninin anlamli olarak yiiksek saptanmasi ve ¢ocukluk ¢agl duygusal
ihmali ile anti-TPO duzeyinin pozitif korelasyon géstermesi, erigkin HT
etiyolojisinde gocukluk ¢agi travmalarinin roliinlin olabilecegini diistin-
dirmektedir. Konunun tim yonleriyle aydinlatilabilmesi icin daha fazla
ve genis Olcekli galisma-lara gerek vardir.

Anahtar Soézcuikler: Otoimmin tiroidit, Hashimoto tiroiditi, gocukluk
¢agi travmalari
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INTRODUCTION

Hashimoto’s thyroiditis (HT) is considered the most prevalent
autoimmune thyroid disease (1) and is believed to arise from a
combination of genetic, endogenous, and environmental factors.
Environmental factors contributing to its development include
viral infections, sex hormones, diet, and stress (2). Several studies
have proposed that childhood traumas can lead to hypothalamic-
pituitary-adrenal (HPA) axis dysfunction in adulthood, which in turn
predisposes individuals to autoimmune diseases (3-6). Exposure to
adversities is considered a major condition for enduring alterations
in HPA axis biology and increased sensitivity to trauma-related
symptoms (7). Given that the HPA stress response axis undergoes
maturational changes throughout childhood and adolescence, it
may be particularly sensitive to childhood adversity, resulting in
long-term and persistent dysregulation of the HPA pathway (8,9).

In HT, the positivity of thyroid autoantibodies is one of the most
important laboratory findings (10). Autoantibody levels were found
to be higherin children with traumatic experiences thanin the control
group. Therefore, trauma-related immune dysfunction is thought
to cause a predisposition for the development of autoimmune
disease (11). Traumatic events have been linked to changes in the
immune system (12), and some studies have found higher rates of
a variety of autoimmune diseases in individuals with posttraumatic
stress disorder (13,14). The aim of our study was to investigate the
relationship between HT and childhood trauma.

MATERIALS AND METHODS

Written approval for the study was obtained from the Kirikkale
University Faculty of Medicine Local Ethics Committee (approval
number: 15/06, date: 12.05.2014) and was conducted in accordance
with the Helsinki Declaration. The study included 52 patients with
HT admitted to the Internal Medicine outpatient clinic of Kirikkale
University Faculty of Medicine. As a control group, 31 healthy
volunteers without HT were included. Participants and sample sizes
were randomly selected. Informed consent was obtained from all
participants. The study excluded patients with other autoimmune
diseases (rheumatoid arthritis, Sjogren’s syndrome, systemic lupus
erythematosus, autoimmune hepatitis, Crohn’s disease, Celiac
disease, ulcerative colitis, type 1 diabetes, etc.) those who had
taken antidepressants or antipsychotics within the past six months,
individuals with psychiatric illnesses that could affect their ability to
comply with the study requirements, and those under 18 years or
over 70 years of age.

Diagnosis of HT employed positive thyroid peroxidase antibodies
(anti-TPO) and thyroid ultrasonography. The Roche E-170 system
(Hitachi, Tokyo, Japan) using a chemiluminescent measurement
method was used for anti-TPO detection. To determine thyroid
function status, free thyroxine (fT4), free triiodothyronine (fT3),
and thyroid-stimulating hormone (TSH) levels were measured using
the original kits of the Abbot-Architect analyzer (Toshiba, Chicago,
IL, USA) using a chemiluminescent measurement method. Thyroid
ultrasonography was conducted by a radiologist unaware of the
purpose of the study and the laboratory data using a Hitachi HI Vision
Preirus color Doppler ultrasound system (Hitachi, Tokyo, Japan).

The Turkish Childhood Trauma Questionnaire (CTQ) was applied
to the patient and control groups. The original English version of
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the questionnaire was developed by D.P. Bernstein in 1995 and
adapted into Turkish by Sar et al. (15) in 1996. This study aims to
evaluate childhood traumas retrospectively. It includes questions
assessing physical, sexual, and emotional abuse as well as emotional
and physical neglect in childhood. There are also three deceptive
minimization questions added to assess the results more accurately.
Response options are 1= never, 2= rarely, 3= occasionally, 4= often,
and 5= very often. Each question is scored between 1 and 5. It allows
the calculation of separate traumatic experience subscales and total
scores. Each subscale scores between 5 and 25 points. The total score
to be obtained from the scale is between 25 and 125. It is considered
that exceeding 5 points for sexual and physical abuse (answering yes
to any of the questions, even at the lowest level) should be counted
as a positive report. This limit was accepted as 7 points for physical
neglect and emotional abuse, 12 points for emotional neglect, and
35 points for the total score (16).

Statistical Analysis

SPSS statistical software (SPSS for Windows, version 15.0, Inc.,
Chicago, IL, USA) was used for statistical analysis. The distribution of
the data was evaluated using the Kolmogorov-Smirnov test. For the
display of parametric quantitative data, mean * standard deviation;
for non-parametric quantitative data, the median is IQR; number
of cases (n) and percentile (%) were used to display qualitative
data. Student’s t-test was used in the analysis of parametric data,
Mann-Whitney U was used in the analysis of non-parametric data,
Pearson’s chi-square and Fisher’s exact tests were used in the analysis
of qualitative data, and p<0.05 was considered significant. While
investigating the relationship between two numerical variables,
Pearson’s correlation analysis was used for those that fit the normal
distribution, and Spearman’s correlation analysis was used for those
that did not fit the normal distribution.

RESULTS

The mean age in the patient group with HT was 39.46+12.93 years
and in the control group was 34.71+12.37 years (p=0.09). The
patient group with HT consisted of 41 women (78%) and 11 men
(22%); the control group consisted of 20 women (65%) and 11 men
(35%) (p=0.15). Among the patients with HT, 38 (73%) were receiving
thyroid hormone (L-T4) replacement.

Patients with HT had anti-TPO and TSH levels of 311.5+207.9 IU/mL
and 5.14+47.56 pU/mL, respectively, whereas the control group had
levels of 12.746.6 IU/mL and 2.10+0.77 uU/mL, respectively. Anti-
TPO and TSH levels were significantly higher in patients with HT than
in the control group (p=0.001 and p=0.03 respectively).

In the patient group diagnosed with HT, the levels of fT3 and fT4 were
found to be 2.97+0.55 pg/mL and 1.22+0.29 ng/dL, respectively,
whereas in the control group, they were 3.09+0.39 pg/mL and
1.24+0.21 ng/dL, respectively. However, there was no statistical
difference in the levels of fT3 and fT4 between the HT and control
groups (p=0.19 and p=0.80, respectively), as presented in Table 1.

Childhood emotional neglect scores of HT patients (10.79+3.90)
were higher than those of the control group (9.13+3.22) (p=0.04).
The physical abuse and neglect, emotional abuse, and sexual
abuse scores of patients with HT in childhood showed no statistical
difference from the control group (p=0.20, p=0.75, p=0.66, and
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p=0.75, respectively). In addition, between the two groups, there
was no significant difference in the total score evaluation of the CTQ
(p=0.26) (Table 2).

In patients diagnosed with HT, there was no significant difference
in physical abuse and neglect, emotional abuse and neglect, sexual
abuse, and total CTQ scores between those who received L-T4
replacement therapy and those who did not (Table 3).

The results showed a significant positive correlation between the
anti-TPO level and emotional neglect score (p=0.02, r=0.26) but not
with the total scores or other CTQ subscales. However, age, TSH, T4,
and fT3 levels did not correlate with the total score and subscales of
the CTQ, as presented in Table 4.

DISCUSSION

This study examined the frequency and types of childhood
traumas in patients with HT and in the control group. This study
holds significant importance as it is the first of its kind to explore
the association between childhood trauma and HT in polyclinic
patients.  Experimental observations from psychoanalytic,

Table 1. Demographic and laboratory data of the study groups

psychotherapeutic, and general psychiatric perspectives have
consistently demonstrated that childhood maltreatment can have
long-lasting effects on an individual’s health in adulthood. This
includes higher health expenditures and an increased risk of various
physical and mental health problems (17,18). Numerous recent
clinical and epidemiological studies have provided further evidence
to support these findings. In addition, advances in basic and clinical
neuroscience have enabled a closer examination of potential
mechanisms of pathogenesis related to childhood maltreatment and
its long-term effects on physical and mental health (19).

Our study found that patients diagnosed with HT were more
frequently exposed to emotional neglect in childhood compared
with the control group. Emotional neglect has been reported
to have the highest prevalence rate among the different types of
childhood trauma in the United States compared with other forms
of childhood trauma (20). Our study revealed a positive correlation
between childhood emotional neglect and anti-TPO levels, which are
considered to be the most significant biochemical indicator of HT. In
a study on childhood trauma, depression, anxiety, stress, and quality

Hashimoto’s thyroiditis, (n=52)

Control, (n=31)

Mean + SD Mean * SD P
Age (years) 39.46+12.93 34.71+£12.37 0.09
Female/male (n) 41/11 20/11 0.15
Anti-TPO (IU/mL) 311.5+207.9 12.746.6 0.001"
TSH (uU/mL) 5.14+7.56 2.10+0.77 0.03"
fT3 (pg/mL) 2.97+0.55 3.09+0.39 0.19
£T4 (ng/dL) 1.22+0.29 1.2410.21 0.80

Anti-TPO: Anti-thyroid peroxidase, TSH: Thyroid-stimulating hormone, fT3: Triiodothyronine, fT4: Thyroxine, SD: Standard deviation, "p<0.05.

Table 2. Evaluation of CTQ scores between the groups

Hashimoto’s thyroiditis, (n=52)

Control, (n=31)

Mean * SD Mean * SD P

Physical abuse scores 5.50+1.02 5.19+1.08 0.20
Physical neglect scores 7.33+2.03 7.1612.63 0.75
Emotional abuse scores 6.7942.18 6.551+2.68 0.66
Emotional neglect scores 10.7943.90 9.13+3.22 0.04"
Sexual abuse scores 5.13+0.53 5.10+0.54 0.75
Total CTQ scores 35.21+7.80 33.06+8.99 0.26
CTQ: Turkish Childhood Trauma Questionnaire, “p<0.05.
Table 3. Evaluation of CTQ scores in patients with Hashimoto’s thyroiditis receiving and not receiving replacement therapy

Receiving L-T4, (n=38) Not receiving L-T4, (n=14)

Mean + SD Mean * SD P
Physical abuse scores 6.95+2.24 5.31+2.07 0.42
Physical neglect scores 7.47+2.00 6.92+2.22 0.41
Emotional abuse scores 6.95+2.24 6.4612.07 0.50
Emotional neglect scores 10.9743.38 10.3845.38 0.65
Sexual abuse scores 5.08+0.36 5.31+0.86 0.18
Total CTQ scores 35.61+7.13 34.38+9.95 0.63

CTQ: Turkish Childhood Trauma Questionnaire, L-T4: L-thyroxine, SD: Standard deviation.
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Table 4. Relationship between CTQ scores and thyroid function tests, anti-TPO, and age

Age fT3 fT4 TSH Anti-TPO

p 0.84 0.59 0.16 0.51 0.15
Emotional abuse scores

r -0.02 0.06 0.16 0.07 0.16

p 0.65 0.27 0.56 0.58 0.30
Physical abuse scores

r 0.05 0.12 0.06 0.06 0.10

p 0.44 0.35 0.23 0.94 0.46
Physical neglect scores

r 0.09 0.10 0.14 0.01 0.08

p 0.71 0.45 0.45 0.26 0.02"
Emotional neglect scores .

r 0.04 0.09 0.08 0.12 0.26

p 0.30 0.87 0.82 0.38 0.78
Sexual abuse scores

r -0.12 -0.02 -0.03 0.10 0.03

p 0.92 0.28 0.25 0.72 0.08
Total CTQ scores

r 0.01 0.12 0.13 0.04 0.20

CTQ: Turkish Childhood Trauma Questionnaire, Anti-TPO: Anti-thyroid peroxidase, TSH: Thyroid-stimulating hormone, fT3: Triiodothyronine, fT4:

Thyroxine, “p<0.05.

of life in women with HT, emotional neglect and overprotection/
overcontrol were the most commonly reported childhood traumas
(21).

Considering other studies, childhood trauma is likely to cause
autoimmune diseases in adulthood (12). One of the most critical
parts of the stress response system in humans is the HPA axis (4,7). In
contrast to the glucocorticoid levels that increase after the activation
of the HPA axis with acute stress, in the case of chronic stress, the
organism adapts to the activation of negative feedback in this axis
(7). In patients exposed to chronic stress, serum glucocorticoid
levels are found to be lower during rest compared with the control
group, whereas the concentration of glucocorticoid receptors in the
hippocampus increases (4,7). The autoantibody levels were found to
be higher in children with traumatic experiences than in the control
group. Trauma-related immune dysfunction is thought to predispose
children to autoimmune diseases (12-14). The results of our study
suggest that the effect of childhood trauma on HT may be associated
with anti-TPO activity.

A study conducted by Carpenter et al. (22) with 230 healthy
adults demonstrated that childhood emotional neglect led to a
decrease in cortisol activity in adulthood, resulting in a diminished
cortisol response to CRH stimulation tests. The researchers
suggest that this could be due to the impairment of stress-related
biological mechanisms that weaken the physiological system
(22). Other opinions are that chronic adrenal stress hypoactivity
develops because of stress-related HPA axis activation or receptor
downregulation related to HPA activation (23,24). Because cortisol
is a potent anti-inflammatory hormone, cortisol dysfunctions due to
childhood trauma are important (25). A limitation of our study is that
cortisol levels were not measured in either the patient or control
group.

Danese et al. (26) examined the relationship between C-reactive
protein (CRP) and childhood trauma, an inflammatory marker
believed to contribute to autoimmune diseases. The study found
that individuals who experienced childhood trauma had higher CRP
levels in adulthood. These results suggest that childhood trauma
causes an inflammatory process in adulthood. CRP levels were not
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among the parameters evaluated in our study.

In a study conducted by Kiecolt-Glaser et al. (27) with 32 healthy
adults, interleukin-6 (IL-6) and tumour necrosis factor alpha levels
were found to be higher in patients with at least one type of childhood
abuse than in those without abuse. IL-6 is effective in differentiating
B-cells and stimulating immunoglobulin synthesis and is also a T-cell
costimulator. It also acts as a differentiating factor for T-cytotoxic
lymphocytes. The T-cells of patients with HT interact with thyroid
antigens and peptides composed of these antigens. Activated T-cells
stimulate the release of thyroid autoantibodies from B-cells and
initiate antibody-dependent cytotoxicity. In addition, T-cells directly
induce apoptosis in thyroid gland cells (28,29). These findings
suggest that childhood trauma may play a role in the development
of HT through its impact on cellular and humoral immune responses.
Specifically, T- and B-lymphocytes are believed to contribute to the
pathologic process of the disease by exerting a cytotoxic effect and
synthesizing immunoglobulins.

In another study by Dube et al. (30) that prospectively evaluated
adverse childhood events in a large sample, it was found that those
with more than two adverse childhood experiences increased
their likelihood of developing immunologic diseases by 70-100%
compared with those without. In this study, 8.293 female and
7.064 male patients receiving health care in San Diego, California,
the association between childhood trauma and hospitalization
for any autoimmune disease was examined. During the follow-up
period, 372 patients were hospitalized because of any autoimmune
disease. The autoimmune diseases causing hospitalization were
type 1 diabetes mellitus (23.1%), rheumatoid arthritis (18.8%),
immune thrombocytopenic purpura (16.7%), idiopathic pulmonary
fibrosis (9.1%), and systemic lupus erythematosus (8.1%). Because
of the study, the frequency of childhood trauma was found to be
high in patients hospitalized because of an autoimmune disease.
In this study, HT was included among autoimmune diseases, but
no significant result was found in terms of HT (30). In our study,
a different relationship was found between HT patients without
hospitalization and childhood emotional neglect. The fact that HT
is not an indication of frequent hospitalization may be the reason
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for the difference in the results. In addition, when evaluating the
results, it is important to consider the possibility that patients may
not have responded truthfully to questions about sexual abuse
because of societal value judgments.

Based on these findings, preventing childhood trauma may be an
effective strategy for reducing the risk of developing autoimmune
thyroid diseases in adulthood and ultimately lowering treatment
costs. However, due to the limitations of our study, which was a
small, cross-sectional preliminary study without patient profiles
from diverse populations and races, as well as being conducted at
a single center, it is crucial to refrain from generalizing the results.
Furthermore, the self-reported nature of trauma history in our
study, as opposed to obtaining information from family or medical
records, may have impacted the accuracy of reported trauma rates.

CONCLUSION

In our study, a different relationship was found between HT patients
without hospitalization and childhood emotional neglect. Preventing
childhood trauma may be an effective strategy for reducing the risk
of developing autoimmune thyroid diseases in adulthood. Therefore,
further large-scale studies are required to elucidate all aspects of
this subject.
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ABSTRACT

Objective: Inflammatory bowel diseases (IBD), including Crohn’s
disease (CD) and ulcerative colitis (UC), are chronic inflammatory
conditions affecting the gastrointestinal tract. The aim of this study
was to investigate the distribution of cytomegalovirus (CMV) and
Epstein-Barr virus (EBV) in the intestinal tissue of patients with IBD.

Methods: The study included tissue samples taken from 50 IBD (32
male, 18 female, between the ages of 18-76) patients. Thirty of the
patients had CD and 20 had UC. The control group consisted of 31
patients who underwent routine colonoscopy and whose biopsies
were extracted from suspicious sites, but no evidence of IBD was
found. In these samples, the presence of CMV and EBV viruses was
investigated by real-time polymerase chain reaction in our medical
virology laboratory.

Results: In mucosal tissues, EBV positivity was 50% in UC and 40% in
CD; CMV positivity was 35% in UC and 17% in CD. EBV positivity in the
control group was 16%, and CMV was not detected. The presence of
EBV and CMV in CD (p=0.049; p=0.024) and in UC (p=0.013; p=0.001)
patients was statistically significantly higher than that in the control
group. We analyzed the differences between the groups in terms of
age, clinical features, biopsy locations, surgery type, medical treatment,
and biochemical marker results. There was no significant difference
in patients with CD compared with the control group. However, there
was a statistically significant decrease in albumin and hemoglobin
levels in patients with UC compared with the control group.

Conclusion: We believe that these viruses may play a role in the
pathogenesis of IBD and exacerbation of the disease, and this
study shows that patients with IBD undergoing surgery have a high
prevalence of EBV and CMV.

Keywords: Inflammatory bowel diseases, cytomegalovirus, Epstein-
Barr virus, surgery

6z

Amag: Crohn hastaligi (CH) ve ulseratif kolit (UK) dahil olmak iizere
enflamatuvar barsak hastaliklari  (iBH), gastrointestinal sistemi
etkileyen kronik enflamatuvar durumlardir. Bu ¢alismanin amaci iBH
hastalarinin bagirsak dokusunda sitomegaloviriis (CMV) ve Epstein-
Barr Virtst’niin (EBV) dagilimini arastirmaktir.

Yontemler: Calismaya 50 iBH (32 erkek, 18 kadin, 18-76 yas arasi)
hastadan alinan doku o6rnekleri dahil edildi. Hastalarin 30’'u CH,
20’si UK idi. Kontrol grubunu ise rutin kolonoskopi yapilan, siipheli
yerlerden biyopsi alinan ancak iBH bulgusuna rastlanmayan 31 hasta
olusturdu. Bu numunelerde CMV ve EBV virlslerinin varligi Tibbi
viroloji laboratuvarimizda real-time polimeraz zincirleme reaksiyonu
ile arastirilmistir.

Bulgular: Mukozal dokularda EBV pozitifligi UK’de %50, CH’de %40; CMV
pozitifligi UK'de %35, CH'de %17 idi. Kontrol grubunda EBV pozitifligi
%16 idi, CMV saptanmadi. EBV ve CMV, CH (p=0,049; p=0,024) ve
UK (p=0,013; p=0,001) hastalarinda kontrol grubuna gére istatistiksel
olarak anlamli derecede yiiksekti. Gruplar arasinda yas, klinik 6zellikler,
biyopsi agisindan farkhlklar analiz edildi. CH’li hastalarda kontrol
grubuna gére anlamli bir fark yoktu. Ancak UK’li hastalarda albiimin
ve hemoglobin diizeylerinde kontrol grubuna gore istatistiksel olarak
anlamli azalma goérulda.

Sonug: Bu viriislerin iBH patogenezinde ve hastaligin alevlenmesinde
rol oynayabilecegini dislinlyoruz ve bu ¢alisma, ameliyat edilen
iBH hastalarinda EBV ve CMV prevalansinin yiiksek oldugunu
gbstermektedir.

Anahtar Sozciikler: inflamatuar barsak hastaligi, sitomegaloviriis,
Epstein-Barr Virlsul, ameliyat
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INTRODUCTION

Inflammatory bowel diseases (IBD), including Crohn’s disease (CD)
and ulcerative colitis (UC), are chronic inflammatory conditions
affecting the gastrointestinal tract that progress with relapses and
remissions. UC causes inflammation in the superficial mucosa of
the colon, whereas CD is characterized by transmural inflammation
affecting any part of the gastrointestinal tract. Indeterminate
colitis, a third subtype of IBD with features common to UC and CD,
causes mucosal inflammation (1). The pathogenesis of IBD remains
unclear. Leading theories about the pathogenesis of the diseaseare
that they cause uncontrolled chronic inflammation by promoting
an immunopathological process in the intestinal mucosa because
of the interactions of genetic and environmental factors (diet,
immunological, infectious, vascular and psychological) (2-4).

Infections with Epstein-Barr virus (EBV) and cytomegalovirus (CMV)
are typically acquired in early childhood (5). Globally, approximately
83% of adults are CMV-positive and over 90% are EBV-positive (2,6).
CMV and EBV viruses belong to the Herpesviridae and remain latent
in the body. In the case of immunosuppression, they can reactivate
and proliferate (6). Immunosuppressive therapies have beneficial
effects for treating IBD, but they also increase the risk of developing
severe opportunistic infections, such as those caused by EBV and
CMV (2,7). Some studies found that CMV and EBV positivity in IBD
patient tissue samples was substantially higher than that in healthy
control groups (8-10).

CMV reaction often occurs in the colon mucosa of patients with
IBD, causing toxic megacolon, requiring colectomy, and can
contribute to high morbidity and mortality (8). For CMV, early
antiviral treatment may enhance IBD prognosis and reduce the
colectomy rate (11). EBV reactivation is also often described in the
inflammatory gastrointestinal mucosa of patients with IBD (4,8).
When EBV is reactive, it can aggravate the clinical course by causing
lymphoproliferative diseases such as EBV-positive mucocutaneous
ulcer, lymphomatoid granulomatosis, hemophagocytic
lymphocytomatosis, and diffuse large B-cell lymphoma (4). Patients
with IBD should be screened for viral agents before initiating
immunosuppressive therapy and monitored during treatment. Thus,
the repair process can be accelerated by directing the treatment
(2,4).

Although surgery in CD is mainly based on complication management
(fistula, obstruction, etc.), ileocecal resection is recommended in
patients with disease limited to the ileocecal region (12). For treating
UC, surgery is more prominent. Although emergency surgery may
be required because of conditions such as hemorrhage, toxic
megacolon, and perforation, total proctocolectomy and ileal pouch
anal anastomosis are recommended in patients with chronic active
symptoms despite optimal medical treatment (13). Complications
such as fistula and pouchitis are frequently encountered after these
surgeries (14).

In our study, we aimed to investigate the presence of CMV and EBV
in intestinal tissue samples obtained surgically from patients with
IBD using molecular virological methods and the effects of these
results on perioperative outcomes.

76

MATERIALS AND METHODS

The study was approved by the Gazi University Clinical Research
Ethics Committee (approval number: 651, date: 31.07.2023). Our
study included tissue samples taken from 50 patients with IBD and
31 controls that were sent to the Gazi University Faculty of Medicine
Pathology Laboratory between 2014 and 2023. A total of 50 patients,
32 males and 18 females, between the ages of 18 and 76 years, were
included in the study. Thirty of the patients were CD and 20 were
UC. All specimens were obtained from patients with IBD undergoing
surgery. In our study, the control group consisted of 31 patients who
underwent routine colonoscopy and whose biopsies were extracted
from suspicious sites, but no evidence of IBD was found.

In these samples, the presence of CMV and EBV viruses was
investigated by real-time polymerase chain reaction (PCR) at Gazi
University, School of Medicine, Medical Virology Laboratory.

Deparaffinization

Deparaffinization is the elimination of tissue-penetrating paraffin;
for this purpose, we used xylene, which removes paraffin from the
tissue. The paraffinized tissue was initially subjected to xylene. The
tissue was then exposed to 100%, 80%, 60%, and 40% alcohol to
remove xylen. Finally, the tissue was hydrated with distilled water.

Nucleic Acid Isolation and DNA Replication

The QlAamp DNA Mini Kit (Qiagen, Germany) was used to isolate
nucleic acids from paraffin-embedded tissue samples after
deparaffinization. The isolated DNA was kept at -80 °C until
amplification. The isolated DNA was amplified using EBV RG PCR
(Qiagen, Germany) and the CMV QS-RGQ Kit (Qiagen, Germany) on a
Rotor-Gene Q 5plex HRM (Qiagen, Germany) instrument. The device
permits reading on five distinct channels: green, yellow, orange,
red, and purple. Both investigations used a 45-cycle PCR program.
In the Green channel, the EBV reagent detected a region of 97 bp in
the EBV-DNA genome. The yellow channel monitors internal study
control. The outcomes were measured using four distinct standards
(5x101 copies/L, 5x102 copies/L, 5x103 copies/L and 5x104 copies/L)
and a negative control. Using the CMV reagent, a 105-bp region of
the CMV-DNA genome was detected in the Green channel. The
internal study control was monitored in the yellow channel. The
results were analyzed using four distinct standards (1x101, 1x102,
1x103 and 1x104 copies/L) and a negative control.

Surgical Method

Crohn’s patients who underwent ileocecal resection, ileal resection,
and total colectomy because of complications (obstruction and
intestinal fistula) were included in the study. Patients who underwent
total proctocolectomy and J-pouch ileoanal anastomosis because of
UC complications and resistance to medical treatment were included
in the UC group.

RESULTS

Of the 50 IBD patients in our study, 30 had CD and 20 had UC. Thirty-
two (64%) IBD patients were male and 18 (36%) were female. The
control group consisted of healthy colonic mucosa of 31 patients who
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underwent colonoscopy for diseases other than IBD. In the control
group, 20 (64.5%) patients were female and 11 (35.5%) were male.
The rate of male patients in the IBD patient group was significantly
higher than that in the control group (Table 1). The mean age of
the CD patients was 41.74+14.99 (22-76) and the mean age of the
UC patients was 46.65+17.37 (18-74). The mean age of the control
group was 52.3+17.65 (21-81). We divided the ages of the patients
into three parts: 18-40, 41-65, and over 65 years, and there was no
difference between the IBD patients and the control group in terms
of age (p>0.05) (Table 1, 2).

All specimens from IBD patients were obtained during surgery. Of
the 20 samples from CD patients, 11 were small intestinal mucosa
and 19 were colonic mucosa. All 30 specimens from patients with
UC belonged to the colonic mucosa. The presence of EBV and CMV
in mucosal tissues was examined using real-time PCR. In mucosal
tissues, EBV positivity was 50% (10/20) in UC and 40% (12/30) in
CD; CMV positivity was 35% (7/20) in UC and 17% (5/30) in CD.
EBV positivity in the control group was 16% (5/31), and CMV was

not detected. The presence of EBV and CMV in CD patients was
statistically significantly higher than that in the control group
(p=0.049; p=0.024; Table 3). The presence of EBV and CMV in UC
patients was statistically significantly higher than that in the control
group (p=0.013; p=0.001; Table 3).

Of the 30 CD patients, 8 (26.7%) were EBV positive, one (3.3%) was
CMV positive, 4 (13.3%) were both EBV and CMV positive, and 17
(56.7%) were both EBV and CMV negative. Of the 20 UC patients, 6
(30%) were EBV positive, 3 (15%) were CMV positive, 4 (20%) were
both EBV and CMV positive, and 7 (35%) were both EBV and CMV
negative. We analyzed the differences between the groups in terms
of age, clinical features, biopsy locations, surgery type, medical
treatment, and biochemical marker results. There was no significant
difference in patients with CD compared with the control group
(Table 4). However, there was a statistically significant decrease in
albumin and hemoglobin levels in patients with UC compared with
the control group (Table 5).

Table 1. Comparison of EBV and CMV positivity rates in the Crohn'’s disease, ulcerative colitis, and control groups

Gender EBV CcMV
Mean age
Male Female p Positive Negative p Positive Negative p
CD, (n=30) 41.74+14.99 20(66.7%) 10(33.3%) 12 (40%) 18 (60%) 5(17%) 25 (83%)
UG, (n=20) 46.65+17.37 12 (60%) 8 (40%) 10 (50%) 10 (50%) 7 (35%) 13 (65%)
Control 0.040° 0.027° 0.003"
group, 52.29+17.65 11 (35.5%) 20 (64.5%) 5(16%) 26 (84%) - 31 (100%)
(n=31)
“Pearson chi-square analysis, CD: Crohn’s disease, UC: Ulcerative colitis, EBV: Epstein-Barr virus, CMV: Cytomegalovirus.
Table 2. Evaluation of EBV and CMV positivity in the Crohn’s disease and ulcerative colitis groups according to age
cD EBV + EBV - P cMV + cMmV - p
22-40 (n=16) 7 9 4 12
41-65 (n=11) 3 8 0.422" - 11 0.165"
>65 (n=3) 2 1 1 2
uc EBV + EBV - P CMV + CcMV - p
18-40 (n=8) 3 5 3 5
41-65 (n=9) 4 5 0.164 3 6 0.982"
>65 (n=3) 3 - 1 2
“Pearson chi-square analysis, CD: Crohn’s disease, UC: Ulcerative colitis, EBV: Epstein-Barr virus, CMV: Cytomegalovirus.
Table 3. Comparison of EBV and CMV positivity in the Crohn’s disease and ulcerative colitis groups with the control group
EBV cmv
EBV + EBV - p CMV + CMV - p
€D (n=30) 12 (40.0%) 18 (60.0%) . 5 (16.7%) 25 (83.3%) .
0.049 0.024
Control group (n=31) 5(16.1%) 26 (83.9%) 0 (0%) 31 (100%)
EBV cMV
EBV+ EBV- p CMV + CMV + p
uC (n=20) 10 (50.0%) 10 (50.0%) . 7 (35%) 13 (65%) .
0.013 0.001
Control group (n=31) 5(16.1%) 26 (83.9%) 0 (0%) 31 100%)

“Pearson chi-square analysis, CD: Crohn’s disease, UC: Ulcerative colitis, EBV: Epstein-Barr virus, CMV: Cytomegalovirus.
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DISCUSSION

The prevalence of EBV and CMV, which belong to the Herpesviridae,
is relatively high in healthy people worldwide, and they can be
reactivated in immunosuppressed individuals. These viruses may
play a role in the pathogenesis and exacerbation of the disease in
patients with IBD (2).

The epidemiology of IBD is complex. The prevalence of IBD depends
on the type of disease (UC or CD), patient age, and geography of

the region examined (15). Autoimmune diseases are typically more
common in women, but this is not the case for IBD (16). There
was no significant gender difference in UC. The incidence of UC is
similar between men and women up to the age of 45years. After
this age, the frequency of UC is higher in men. On the other hand,
there is a gender difference in CD. While CD is more common in
men in Asian countries, it is more common in women in European
and US countries. This shows that environmental factors such as

Table 4. Clinical features of patients with Crohn’s disease infected with Epstein-Barr virus and cytomegalovirus

EBV and CMV positivity

EBV CMV

EBV + CMV

EBV CMV + EBV + CMV +

(n=17, 56.7%) (n=8, 26.7%) (n=1, 3.3%) (n=4, 13.3%) P
Gender
Male 9 6 1 4
Female 8 2 0 0 0242
Age (years)” 41.58+13.21 44.50 +14.90 24.0 41.0+ 24,39 0.470°
lliness duration (month* 71.05+88.71 78.37+£120.12 192.0 50.75+ 39.57 0.568°
Location**
c1 1 0 0 0
C2 1 0 0 0
c3 13 8 1 3 0923
C4 2 0 0 1
Clinical disease activities
Asymptomatic 2 0 0
Mild 2 1 0 1
Moderate 1 5 0 3 0.060°
Severe 1 0 1 0
Clinical disease activity score* 271.64+110.18 268.25+108.46 516.0 277.90+108.34 0.433°
Clinical classification
Incipient 3 2 0 1
Chronic 14 6 1 3 0188
Surgical urgency
Urgent 1 3
Elective 0 1 0670
Surgery type
Total colectomy 3
lleocaecal resection 11 0.129°
lleal resection 3
Preoperative medical treatment
Steroid 11 0.605°
Biological agent 2 2 0.131°
Immunosuppressive therapies 10 0.461°
Laboratory examination*
C-reactive protein (mg/dL) 82.69+80.60 47.81+62.05 61.70 120.75+59.03 0.647°
Albumin (g/L) 2.91+0.88 3.25+0.66 3.11 2.3840.35 0.138°
Hemoglobin (g/L) 10.52+2.07 11.1141.55 9.70 10.6240.97 0.623°
White blood cell (x10°/L) 10.0742.67 10.7744.59 12.6 16.7446.02 0.104°

*Mean * standart deviation, *"C1: Terminal ileum, C2: Colon, C3: Ileocolon, C4: Upper gastrointestinal location, ®Pearson chi-squared test, ® Kruskal-
Wallis test, EBV: Epstein-Barr virus, CMV: Cytomegalovirus.
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westernization of lifestyle play an important role in the pathogenesis
of IBD (15). In our study, we did not find a significant difference in
terms of age between CD and UC patients. We found the frequency
of IBD to be significantly higher in men. We assumed that this was
due to the disproportionate gender of the patients in the control
group.

There are many studies on the prevalence of EBV and CMV in IBD
patients. According to those studies, the reported prevalence of
EBV in patients with IBD varies between 33.3% and 79.4%, and the
prevalence of CMV varies between 21% and 43.4% (11,17-23). In our
study, the prevalence of EBV was 44% (22/50) and the prevalence
of CMV was 24% (12/50) in patients with IBD. The differences in

Table 5. Clinical features of ulcerative colitis patients infected with Epstein-Barr virus and cytomegalovirus

EBV and CMV positivity
EBV CMV, (n=7, EBV+CMV, (n=6, EBVCMV +, (n=3, EBV+CMV+,(n=4, P
%35.0) %30.0) %15.0) %20.0)
Gender
Male 3 5 1 3
0.323°
Female 4 1 2 1
Age (years)" 44.71+12.29 51.33%£22.97 32.66+£13.31 53.50+£17.33 0.361°
lliness duration (month)” 158.14+157.47 103.83+69.40 77.00+19.51 46.50+31.77 0.494°
Location™
Ul 3 1 0 0.396°
u2 0
u3 2 3 1
Clinical disease activities
Mild 4 2 1 0
0.299°
Moderate 3 4 2 4
Clinical disease activity score” 4.71+2.36 7.00+2.82 6.00+2.00 8.00+1.41 0.133°
Endoscopic activity index score” 5.85+2.34 7.33+3.26 7.33+4.16 9.50+1.00 0.227°
Clinical classification
Incipient 0 0 0 1
0.240°
Chronic 7 6 3 3
Surgical urgency
Urgent 1 0
0.420°
Elective 6 4
Preoperative medical treatment
Steroid 6 6 2 3 0.246°
Biological agent 3 1 1 3 0.3232
Immunosuppressive therapies 3 5 2 4 0.196*
Malignancy
Positive 2 1 1
0.638°
Negatif 5 5 2
Pouchitis
Positive 2 2
0.486°
Negative 4 5 1 2
Laboratory examination®
C-reactive protein (mg/dL) 58.19+75.52 41.78+46.01 38.59+30.57 36.70+34.14 0.898°
Albumin (g/L) 3.3040.52 2.57+0.71 2.27+0.69 3.82+0.66 0.031°
Hemoglobin (g/L) 11.62+1.03 10.51#3.32 11.33£2.37 13.45£3.31 0.031°
White blood cell (x10°/L) 14.52+7.02 15.26%8.72 10.50+5.37 10.89+6.81 0.676°

*Mean t standart deviation, “"U1: Ulcerative proctitis, U2: Left-sided UC, U3: Extensive UC, *Pearson chi-squared test, °Kruskal-Wallis test, EBV:

Epstein-Barr virus, CMV: Cytomegalovirus.

79



GMJ 2024,35:80-81

Bostanci et al.

the rates reported in other studies might be related to the samples
belonging to different patients and the use of different diagnostic
methods. In previous studies, the immunohistochemistry method
was mostly used. Nevertheless, in recent research, the real-time PCR
technique has often been preferred.

In our study, there were 30 CD and 20 UC patients. EBV positivity
was detected as 40% (12/30) and 50% (10/20) in CD and UC patients,
respectively. CMV positivity was 16.7% (5/30) in CD patients and
35% (7/20) in UC patients. When the presence of EBV and CMV in
the intestinal mucosa of CD and UC patients was compared with
the results of the control patients, we found that the EBV and CMV
positivity in both CD and UC patients were significantly higher. In a
study conducted by Wang et al. (21) under similar conditions, EBV
and CMV positivity was reported to be significantly higher in IBD
patients than in the control groups.

We found that both EBV and CMV positivity rates were higher in UC
patients than in CD patients. Results of similar studies also showed
that the prevalence of EBV and CMV was higher in UC patients;
for example, in a study by Ryan et al. (18), EBV DNA was detected
in 55% of CD patients and 64% of UC patients. In another study,
Wethkamp et al. (23) reported that CMV-DNA was detected in 10%
of CD patients and 33% of UC patients. Takahashi and Tange (24) and
Nakase et al. (25) also stated that the prevalence of CMV was lower
in CD patients. Additionally, another result of our study was that
the EBV positivity rate in IBD patients was higher than that of CMV.
Similarly, Wang et al. (21) detected EBV-DNA in 79.4% and CMV-DNA
in 34.5% of the colonic mucosa of 287 IBD patients.

In our study, serum albumin and hemoglobin levels in patients with
UC were significantly lower than those in the control group. In a
study conducted with IBD and non-IBD patients, the serum albumin
value in IBD (CD and UC) patients was significantly lower than that
in non-IBD patients (23). Since serum albumin is the main protein
in human serum, it reflects nutritional status and is an acute phase
reactant. The level of serum albumin decreases in inflammation
(26). In a study by Liu et al. (27), comparing patients in remission and
active IBD, serum hemoglobin and albumin values in the active IBD
group were significantly lower than those in remission.

Detection of lower hemoglobin and serum albumin levels in patients
with IBD having CMV and EBV infection in our study suggests that
that patients with EBV and CMV infection may have more serious
clinical findings. In addition, it is known that low hemoglobin
and albumin levels in the pre-operative period increase surgical
complications (28,29). From this perspective, care should be taken
regarding postoperative complications after surgery in IBD patients
with EBV and CMV infection.

The incidence of developing colorectal cancer in patients with
UC is approximately 3% (30). The effect of EBV and CMV on the
development of malignancy in IBD is not yet clearly understood.
In our study, we detected colorectal cancer in 20% of patients who
underwent total proctectomy. However, EBV and CMV infections
were not significantly different in the UC group with malignancy.

Clinical symptoms play an important role in the diagnosis of EBV
and CMV infection in patients with IBD. Although Wang et al. (21)
showed a correlation between clinical disease activities and EBV/
CMV infection, we did not detect a relationship between EBV and
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CMV infection and clinical activity and endoscopic activity index
scores.

CONCLUSION

In conclusion, this study shows that patients with IBD undergoing
surgery have a high prevalence of EBV and CMV. In addition, although
it has not been shown to directly affect surgical outcomes, caution
should be exercised regarding perioperative surgical complications
that may be caused by low serum hemoglobin and albumin levels in
patients with UC.
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Evaluation of risk factors for incidental parathyroidectomy during thyroidectomy

Tiroidektomi sirasinda rastlantisal paratiroidektomi icin risk faktorlerinin degerlendirilmesi
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ABSTRACT

Objective: Hypocalcemia remains a common problem after
thyroidectomy. One of the most common causes of this condition is
incidental parathyroidectomy. This study aimed to evaluate the risk
factors for incidental parathyroidectomy and the clinical outcomes of
incidental parathyroidectomy in patients undergoing thyroidectomy.

Methods: A retrospective analysis was conducted on 817 patients who
underwent thyroidectomy at the Department of General Surgery at
Gazi University between January 2015 and June 2022. Medical records
were reviewed for demographic, pathological, and clinical variables.
The primary outcome measure was the factors affecting incidental
parathyroidectomy, and the secondary outcome measure was the
clinical results of incidental parathyroidectomy.

Results: Adding lymph node dissection to thyroidectomy statistically
increased the frequency of incidental parathyroidectomy (p<0.001).
The incidence of incidental parathyroidectomy was significantly higher
in patients whose final diagnosis was malignant (p=0.006). Considering
some characteristics of the malignant group, extrathyroidal spread,
lymphatic invasion, vascular invasion, and positive surgical margins
were not statistically significant for incidental parathyroidectomy.
Post-operative calcium levels were statistically significantly lower
in the incidental parathyroidectomy group (p<0.001). The incidental
parathyroidectomy group had a significantly higher incidence of
post-operative biochemical hypocalcemia (calcium level <8.5 mg/dL)
(p<0.001).

Conclusion: Incidental parathyroidectomy may occur during total
thyroidectomies. This situation increases with thyroidectomies
performed for malignant reasons and lymph node dissection.
Moreover, although incidental parathyroidectomy causes post-
operative biochemical hypocalcemia, its effect on symptomatic
hypocalcemia is low.

Keywords:
hypocalcemia

Incidental, parathyroidectomy, thyroidectomy,

0z

Amag: Hipokalsemi tiroidektomi sonrasi sik goriilen bir sorun
olmaya devam etmektedir. Bu durumun en yaygin nedenlerinden
biri tesadifi paratiroidektomidir. Bu ¢alismada tiroidektomi yapilan
hastalarda insidental paratiroidektomi risk faktérlerini ve insidental
paratiroidektominin klinik sonuglarini degerlendirmeyi amagladik.

Yontemler: Gazi Universitesi Genel Cerrahi Anabilim Dal’'nda Ocak
2015 ile Haziran 2022 tarihleri arasinda tiroidektomi yapilan 817
hastanin retrospektif analizi yapildi. Tibbi kayitlar demografik, patolojik
ve klinik degiskenler agisindan incelendi. Birincil sonug 6lgisi, tesadufi
paratiroidektomiyi etkileyen faktorlerdi ve ikincil sonug 6l¢lsU, tesadufi
paratiroidektominin klinik sonuglariydi.

Bulgular: Tiroidektomiye lenf nodu diseksiyonunun eklenmesi
insidental paratiroidektomisikhginiistatistiksel olarak arttirdi (p<0,001).
Son tanisi malign olan hastalarda insidental paratiroidektomi sikhgi
anlamli olarak daha yuksekti (p=0,006). Malign grubun bazi 6zellikleri
gbz onlne alindiginda, insidental paratiroidektomi icin ekstratiroidal
yayilim, lenfatik invazyon, vaskiler invazyon ve pozitif cerrahi sinir
istatistiksel olarak anlamli degildi. insidental paratiroidektomi yapilan
grupta ameliyat sonrasi kalsiyum diizeyleri istatistiksel olarak anlaml
derecede disiiktii (p<0,001). insidental paratiroidektomi grubunda
post-operatif biyokimyasal hipokalsemi (kalsiyum dizeyi <8,5 mg/dL)
gorilme sikhgr anlamli olarak daha yiiksekti (p<0,001).

Sonug: Total tiroidektomi sirasinda tesadlfen paratiroidektomi
meydana gelebilir. Malign nedenlerle yapilan tiroidektomiler ve lenf
bezi diseksiyonu ile bu durum daha da artmaktadir. Ayrica insidental
paratiroidektomi post-operatif biyokimyasal hipokalsemiye neden olsa
da semptomatik hipokalsemiye etkisi dustktir.

Anahtar Sozciikler: insidental, paratiroidektomi, tiroidektomi,
hipokalsemi
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INTRODUCTION

Thyroid cancers have been detected more frequently in recent
years with the development of ultrasonography. The recommended
treatment modality for thyroid cancer is thyroidectomy (1). Although
post-operative hypocalcemia has decreased with the development
of surgical techniques, it is still a complication that can be seen
between 16-55% in patients undergoing thyroidectomy (2,3). In most
cases, post-operative hypocalcemia is transient and asymptomatic
and is detected only biochemically. However, in a limited number of
patients, this condition may be permanent and may require lifelong
oral calcium supplementation.

An incidental parathyroidectomy may occur even in an experienced
surgeon. There is no consensus on the incidence of incidental
parathyroidectomy, its risk factors, and whether it leads to
biochemical or symptomatic hypocalcemia (2,4-7). In many previous
studies focusing on this issue, different types of surgery have been
included (8-10). However, studies on the risk factors and outcomes
of incidental parathyroidectomy only during total thyroidectomy
are limited. The aim of this study was to determine the risk factors
that increase the incidence of incidental parathyroidectomy
during total thyroidectomy and the clinical effects of incidental
parathyroidectomy.

MATERIALS AND METHODS

In this study, a retrospective analysis was conducted on 817 patients
who underwent thyroidectomy at the Department of General
Surgery at Gazi University between January 2015 and June 2022.
The study protocol was approved by the Gazi University Institutional
Ethics Board (approval number: 15, date: 05.09.2023). Medical
records were reviewed for demographic, pathological, and clinical
variables. The primary outcome measure was the factors affecting
incidental parathyroidectomy, and the secondary outcome measure
was the clinical results of incidental parathyroidectomy.

Statistical Analysis

The data from the study were analyzed using SPSS version 23.0.
Initially, descriptive statistics were used. Categorical variables are
presented as numbers and percentages, while continuous variables
are represented as either mean + standard deviation or median
(interquartile range). Continuous variables were assessed for normal
distribution using both visual methods (histogram and probability
graphs) and analytical techniques (Kolmogorov-Smirnov/Shapiro-
Wilk tests). Differences in continuous variables were analyzed using
the Mann-Whitney U test, whereas categorical variables were
analyzed using chi-square tests. P<0.05 was considered statistically
significant.

RESULTS

The study included 817 patients who underwent total thyroidectomy
at our institution between January 2015 and June 2022. The mean
age of the patients was 49.9+12.2 years. Of the patients included
in the study, 638 (78.1%) were female and 179 (34.8%) were
male. The median nodule size of the patients was 2.0 (1.2- 3.0)
cm. Total thyroidectomy was performed in 684 patients (83.7%),
total thyroidectomy and central lymph node dissection in 116
patients (14.2%), and total thyroidectomy and neck dissection in

17 patients (2.1%). Post-operative histopathological examination
revealed that 452 (55.3%) patients had benign lesions and 365
(44.7%) had malignant lesions. Of the 817 patients who underwent
thyroidectomy, 265 (32.4%) underwent lymph node dissection
and 158 (19.3%) underwent parathyroidectomy. The median pre-
operative calcium level was 9.6 (9.3-9.9) mg/dL and the median
post-operative calcium level as 9.3 (8.8-9.7) mg/dL (Table 1).

Table 2 shows a comparison of the frequency of incidental
parathyroidectomy according to the descriptive characteristics
of the patients. There was no statistically significant difference
between the groups of patients with and without incidental
parathyroidectomy in terms of age, sex, and nodule size. The
incidence of incidental parathyroidectomy was statistically
significant according to the surgery performed (p<0.001). The
incidence of incidental parathyroidectomy was significantly higher
in patients whose final diagnosis was malignant (p=0.006) and those
who underwent lymph node dissection (p<0.001). Considering
some characteristics of the malignant group, extrathyroidal spread,
lymphatic invasion, vascular invasion, and positive surgical margins
were not statistically significant for incidental parathyroidectomy.

Table 1. Characteristics of patients undergoing thyroidectomy

Values
49.9+12.2

Characteristics

Age (years), mean £ SD
Sex, n (%)

Female 638 (78.1%)
Male 179 (21.9%)
Nodule size (cm), median (IQR?) 2.0 (1.2-3.0)
Type of operation, n (%)
Total thyroidectomy 684 (83.7%)

Total thyroidectomy + central lymph node

0,
dissection 116 (14.2%)

Total thyroidectomy + radical lymph node

0,
dissection 17/(2.1%)

Histopathology, n (%)

Benign 452 (55.3%)
Malignant 365 (44.7%)
Lymph node removal status, n (%)

No 552 (67.6%)
Yes 265 (32.4%)
Incidental parathyroidectomy

No 659 (80.7%)
Yes 158 (19.3%)
Zg;}))perative calcium level (mg/dL), median 9.6 (9.3-9.9%)
Zc()ls;;?perative calcium level (mg/dL), median 9.3 (8.8-9.7%)
Post-operative biochemical hypocalcemia 117 (14.3%)
Post-operative symptomatic hypocalcemia 39 (4.8%)
Post-operative persistent hypocalcemia 2 (0.2%)

aStandard deviation, “Interquartile range, SD: Standard deviation,
IQR: Interquartile range.
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Table 2. Evaluation of the clinicopathological characteristics of patients with incidental parathyroidectomy

Incidental parathyroidectomy

No Yes P

Age (years), median (IQR2) 51.0 (42.0-59.0) 49.0 (39.0-58.0) 0.059"

Sex, n (%)

Female 510 (79.9%) 128 (20,1%) 0323

Male 149 (83.2%) 30 (16.8%) '

Nodule size (cm), median (IQR2) 2.0(1.3-3.2) 1.8 (1.8-3.0) 0.079"

Type of operation, n (%)

Total thyroidectomy 573 (83.8%) 111 (16.2%)

Total thyroidectomy + central lymph node dissection 75 (64.7%) 41 (35.3%) <0.001™"

Total thyroidectomy + radical lymph node dissection 11 (64.7%) 6 (35.3%)

Histopathology, n (%)

Benign 380 (84.1%) 72 (15.9%) 0.006"

Malignant 279 (76.4%) 86 (23.6%) ’

Extrathyroidal spread, n (%)°

No 249 (75.9%) 79 (24.1%) .
0.619

Yes 30 (81.1%) 7 (18.9%)

Lymphatic invasion, n (%)°

No 266 (76.9%) 80 (23.1%) .
0.409

Yes 13 (68.4%) 6 (31.6%)

Vascular invasion, n (%)°

No 260 (76.7%) 79 (23.3%) .
0.858

Yes 19 (73.1%) 7 (26.9%)

Surgical border positivity, n (%)°

No 247 (76.0%) 78 (24.0%) .
0.715

Yes 32 (80.0%) 8 (20.0%)

Lymph node removal status, n (%)

No 469 (85.0%) 83 (15.0%) ”
<0.001

Yes 190 (71.7%) 75 (28.3%)

Post-operative calcium level (mg/dL), median (IQR2) 9.3 (8.9-9.7) 9.0 (8.5-9.6) <0.001"

Post-operative biochemical hypocalcemia

No 579 (82.7%) 121 (17.3%) .
<0.001

Yes 80 (68.4%) 37 (31.6%)

Post-operative symptomatic hypocalcemia

No 629 (80.8%) 149 (19.2%)

Yes 30 (76.9%) 9 (23.1%) 0.226™

Post-operative persistent hypocalcemia

No 658 (80.7%) 157 (19.3%)

Yes 1 (50%) 1(50%) 0.798™

“Mann-Whitney U test, “"Chi-square test, ®Interquartile range, "Comparisons were made only in the malignant group, IQR: Interquartile range.

The median post-operative calcium level was 9.3 (8.9-9.7) mg/dL
in patients in whom no parathyroid was found on histopathological
examination and 9.0 (8.5-9.6) mg/dL in patients with incidental
parathyroidectomy. Post-operative calcium levels were significantly
lower in the incidental parathyroidectomy group (p<0.001). The
incidental parathyroidectomy group had a significantly higher
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incidence of post-operative biochemical hypocalcemia (calcium level
<8.5 mg/dL) (p<0.001). Post-operative symptomatic hypocalcemia
occurred in 9 patients in the incidental parathyroidectomy group,
whereas symptomatic hypocalcemia occurred in 30 patients in the
non-incidental parathyroidectomy group. There was no statistically
significant difference between the two groups (p=0.226).
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DISCUSSION

Previous studies have shown that the incidence of incidental
parathyroidectomyinthyroid surgery dependsonthe surgical procedure
performed (5-7). However, the number of studies focusing on incidental
parathyroidectomy in total thyroidectomy is limited. Manouras et al.
(5) reported an incidence of incidental parathyroidectomy of 19.7%
in patients undergoing total thyroidectomy. In the study by Du et al.
(11), this rate was 10.3%. Manatakis et al. (2) reported an incidental
parathyroidectomy rate of 24.9%. In our study, similar to previous
studies, we determined the frequency of incidental parathyroidectomy
in total thyroidectomies to be 19.3%.

Studies have identified several potential risk factors for incidental
parathyroidectomy. Youssef et al. (12) showed that the addition
of simultaneous central lymph node dissection to thyroidectomy
increased the risk of incidental parathyroidectomy. Sippel et al.
(13) reported that younger age, malignant pathology, and bilateral
thyroid resection were risk factors for incidental parathyroidectomy.
Du et al. (11) reported lateral cervical lymph node dissection, Song
et al. (14) reported nodule size, and Khairy and Al-Saif (10) found
that extrathyroidal tumor spread was a risk factor for incidental
parathyroidectomy. In the present study, we found that the addition
of lymph node dissection to total thyroidectomy or lymph node
detection on histopathological examination and malignant pathology
were risk factors for incidental parathyroidectomy. However, age, sex,
nodule size, extrathyroidal spread, and positive surgical margin were
not evaluated as risk factors for incidental parathyroidectomy.

The frequency of biochemical hypocalcemia after thyroidectomy
varies between 5 % and 55% in the literature (6,11,15,16). In our
study, the frequency was recorded as 14.3%. In our study, we also
showed that incidental parathyroidectomy decreased post-operative
calcium levels and significantly increased biochemical hypocalcemia.
However, consistent with previous studies, we did not detect a
significant increase in the frequency of symptomatic hypocalcemia
and permanent hypocalcemia in patients who underwent incidental
parathyroidectomy (6,11). We believe that this is because the
remaining parathyroid glands continue to meet physiological needs,
similar to other authors.

Study Limitations

The limitation of our study is that it is retrospective in nature.

CONCLUSION

In conclusion, incidental parathyroidectomy may occur during total
thyroidectomies. This situation increases with thyroidectomies
performed for malignant reasons and lymph node dissection.
Moreover, although incidental parathyroidectomy causes post-
operative biochemical hypocalcemia, its effect on symptomatic
hypocalcemia is low.
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ABSTRACT

Objective: Many studies are interested in the association between
non-alcoholic fatty liver disease (N-AFLD) and other parameters. Our
study evaluated the association between serum uric acid (SrUA) levels
and N-AFLD in non-diabetic non-obese adults.

Methods: In this study, 50 patients and 50 control subjects were
enrolled to investigate the association between SrUA and N-AFLD
in adults. The Kruskal-Wallis test was used to compare SrUA values
according to ultrasonographic liver fat levels.

Results: A statistically significant difference was found between
the N-AFLD and control subjects according to the mean SrUA level
(p<0.001). In the N-AFLD group, a positive relationship was found
between SrUA levels and homeostasis model assessment of insulin
resistance values (r=0.35, p<0.001).

Conclusion: In this study, an important positive relationship was
detected between SrUA levels and N-AFLD and insulin resistance.

Keywords: N-AFLD, non-diabetic, non-obese, serum uric acid, HOMA-
IR, metabolic syndrome

6z

Amag: Bircok calisma non-alkolik yagh karaciger hastaligi (NAYKH) ile
diger parametreler arasindaki iliskiyi ortaya koymaktadir. Calismamiz
diyabetik ve obez olmayan yetiskinlerde serum urik asit (SrUA) ile
NAYKH arasindaki iliskiyi degerlendirmektedir.

Yontemler: Bu calismaya yetiskinlerde SrUA ile NAYKH arasindaki
iliskiyi gostermek igin 50 hasta ve 50 kontrol grubu dahil edildi.
SrUA degerlerinin ultrasonografik karaciger yag duzeylerine gore
karsilastirilmasinda Kruskal-Wallis testi kullanildi.

Bulgular: Ortalama SrUA diizeyine gére NAYKH grubu ile kontrol grubu
arasinda istatistiksel olarak 6nemli bir fark bulundu (p<0,001). NAYKH
grubunda SrUA diizeyi ile insllin direnci degerlerinin homeostaz modeli
degerlendirmesi arasinda pozitif iliski bulundu (r=0,35, p<0,001).

Sonug: Bu calismada SrUA dlzeyleri ile NAYKH ve insilin direnci
arasinda pozitif yonde énemli bir iliski tespit edilmistir.

Anahtar Sozciikler: N-AFLD, diyabetik olmayan, obez olmayan, serum
trik asit, HOMA-IR, metabolik sendrom
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INTRODUCTION

Non-alcoholic fatty liver disease (N-AFLD), which is associated
with metabolic syndrome (MSy), is a pathological finding in the
liver. Triglyceride (TG), which causes hepatic fat deposition, is
called N-AFLD when other reasons for steatosis are excluded. The
incidence in Western countries is estimated to be between 20%
and 30% (1). Although N-AFLD does not progress to more severe
liver diseases in most cases, 20-30% of patients with N-AFLD have
histological findings such as fibrosis and necroinflammation, which
are indicators of non-alcoholic steatohepatitis.

N-AFLD includes clinical variability, starting with simple steatosis and
progressing to fibrosis and cirrhosis that may cause hepatocellular
carcinoma (2,3). N-AFLD, which is accepted as a metabolic disorder,
is related to insulin resistance (IR) and MSy. Similar to N-AFLD, serum
uric acid (SrUA) is associated with both cardiovascular diseases and
MSY (4). Some studies have shown that SrUA is remarkably related
to N-AFLD and that a high SrUA quantity is an independent risk factor
for N-AFLD (5-9). The underlying mechanisms have not yet been
elucidated. Although obesity is one of the prominent risk factors for
N-AFLD, N-AFLD can be seen in people who are not obese. N-AFLD
can be reflected as a primary indicator of metabolic disorders and
the main response to cryptogenic liver disease in the non-obese
population.

This study aimed to hypothesize the correlation between SrUA levels
and non-obese non-diabetic N-AFLD.

MATERIALS AND METHODS

Fifty patients who were admitted to the Kirikkale University
Faculty of Medicine Research and Application Hospital, Clinic of
Gastroenterology between 2010 and 2011 were enrolled in this
study. The control group comprised 50 individuals who were referred
to the same outpatient clinics with various complaints.

The exclusion criteria wereas follows: Cases over 70 years and
less than 18 years of age, with weekly alcohol consumption >40
g, diagnosed diabetes mellitus (DM) or newly diagnosed DM,
diagnosed with acute or chronic viral hepatitis in the serological
and histopathological examination, those with hereditary disease
(Wilson’s disease, hemochromatosis, al-antitrypsin deficiency,
etc.), primary biliary cirrhosis, and autoimmune hepatitis serology
positive cases, who use drugs for any reason, those with acute
or chronic disease, previously jejunoileal bypass or small bowel
resection, malignant disease, smoking history, cases with total
parenteral nutrition, and pregnancy history were excluded from the
study. Ethics committee approval was obtained from the Kirikkale
University Faculty of Medicine Local Ethics Committee (approval
number: 2010/0028, dated 07.06.2010).

Height, weight, and waist circumference were calculated, and
body mass indexes (BMI) were calculated using the formula (kg)/
height2 (m?). Patients with a BMI of 30 or higher were considered
obese. Patients who drank more than 40 g of alcohol per week
were excluded by performing detailed anamnesis. Ultrasonography
was performed for the diagnosis of N-AFLD, and ultrasound was
performed by a radiologist who was not aware of the purpose of the
study or laboratory data.

Laboratory procedures were performed in the Kirikkale University
Faculty of Medicine Research and Application Hospital biochemistry
laboratory, and ultrasonographic evaluation was performed in the
radiology department. The waist circumference of the patients
was measured while they were hungry and measured from the
middle of the distance between the iliac crest and the lower rib.
The blood pressures of the patients were measured with an ideal
sphygmomanometer from the right arm in the sitting position
after 20-30 min of rest. The American Hypertension Society
recommendations were followed in blood pressure measurements.
Blood samples were taken after 12 h of fasting; fasting blood glucose
(FBG), total cholesterol (TC), TG, high-density lipoprotein (HDL),
fasting serum insulin, and uric acid levels were evaluated. The low-
density lipoprotein (LDL) level was calculated using the Friedewald
formula [LDL = TC (VLDL + HDL); VLDL = TG/5]. The homeostasis
model assessment of insulin resistance (HOMA-IR)-formula was
used to determine IR. The HOMA-IR index was calculated according
to the following formula: FBG (mmol/L) fasting insulin (ulU/L)/22.5.

Statistical Analysis

Statistical analysis was performed using the Statistical Analysis
Software (SPSS) 17 (Inc., Chicago, lllinois, USA). The Kolmogorov-
Smirnov test was used to determine whether the data were normally
distributed. Age, biochemical parameters, hip circumference,
waist circumference, BMI, and blood pressure measurements
were compared using Student’s t-test. The Kruskal-Wallis test was
used to compare SrUA values according to ultrasonographic liver
fat levels. For qualitative variables (gender, etc.), the chi-square
test was used for comparison. Analysis results: for qualitative
variables, the percentage and frequency were expressed as mean +
standard deviation for continuous variables. P<0.05 was considered
statistically significant in all analyses.

RESULTS

Fifty patients with N-AFLD and 50 subjects with no fatty liver
disease-totaling 100 cases-were enrolled in the study. The median
age of the N-AFLD group was 45.6+8.3 years, and that of the control
group was 37.0+15.0 years. Both groups consisted of 22 male and
28 female patients. The BMI was 25.86+1.57 in the N-AFLD group
and 24.30+2.95 in the control group, and a statistically significant
difference was found between the two subjects according to
BMI (Table 1). According to hip circumference, TC, LDL, TG, FBG,
and diastolic and systolic blood pressure values, no statistically
significant difference was found between the two subjects (Table 1).
Waist circumference was found to be higher in the N-AFLD subject
than in the control subject, and this difference was found to be
statistically significant (p=0.014). TG and HOMA-IR levels were found
to be statistically significant (Table 1). In the N-AFLD subject than in
the control subject, HDL levels were found to be lower (p=0.047).
The mean SrUA level was 5.28+1.15 mg/dL in the N-AFLD subject
and 4.16+0.82 mg/dL in the control subject (Figure 1). A statistically
significant difference was found between the N-AFLD and control
subjects according to the mean SrUA level (p<0.001) (Table 1).

In the N-AFLD group, no relationship was found between SrUA level
and FBG (r=-0.066, p=0.648), TC (r=-0.043, p=0.764), LDL (r=-0.166,
p=0.249), HDL (r=-0.162, p=0.261), TG (r=0.212, p=0.139) levels,
age (r=0.028, p=0.844), waist (r=0.075, p=0.603), and hip (r=0.086,
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p=0.551) circumference measurements. The mean HOMA-IR value
was 3.21+1.03 in the N-AFLD subject and 1.54+0.48 mg/dL in the
control subject (Figure 2). A positive relationship was found between
the SrUA level and HOMA-IR values (r=0.35, p<0.001).

Table 1. Comparison of clinical, laboratory, and demographic data
of non-obese non-diabetic N-AFLD patients and controls

N-AFLD Control p
(n) 50 50
Age (years) 45.641839  37.04t15.03  0.001°
Male 22 (%44) 22 (%44)
Gender 1™
Female 28 (%56) 28 (%56)
BMI (kg/m?) 25.86:1.57  24.30£2.95  0.001°
m:)st creumference o) 904573 84.601677  0.014°
;"cir‘;;:ircumference 98.16t4.73  99.1245.94  0.374°
SBP (mmHg) 118.80£7.46  118.207.19  0.683°
DBP (mmHg) 74.40£6.44  72.80£7.57  0.258"
FBG (mg/dL) 89.8616.44  89.04:6.82  0.538"
TC (mg/dL) 172.8424.6  178.8427.9  0.258
TG (mg/dL) 125.8$33.9  111.4%43.6  0.069°
LDL (mg/dL) 103.48223  102.4243  0.834°
HDL (mg/dL) 47.5£10.5 52.4£13.6 0.047°
SrUA (mg/dL) 5.28+1.15 4.16+0.82 <0.001"
HOMA-IR 3.21+1.03 1.540.48 <0.001°

*: Student’s t-test, *": Chi-square test, N-AFLD: Non-alcoholic fatty
liver disease, SD: Standard deviation, BMI: Body mass index, SBP:
Systolic blood pressure, DBP: Diastolic blood pressure, FBG: Fasting
blood glucose, TC: Total cholesterol, TG: Triglyceride, LDL: Low-
density lipoprotein, HDL: High-density lipoprotein, SrUA: Serum uric
acid, HOMA-IR: Homeostasis model assessment of insulin resistance
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Figure 1. Uric acid levels in patients with N-AFLD and controls
N-AFLD: Non-alcoholic fatty liver disease
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Figure 2. HOMA-IR levels in patients with N-AFLD and controls

HOMA-IR: Homeostasis model assessment of insulin resistance, N-AFLD:
Non-alcoholic fatty liver disease

DISCUSSION

N-AFLD is a prominent etiological cause of chronic liver disease
and cirrhosis. It is thought that many factors play a role in the
progression of N-AFLD. N-AFLD is thought to be a manifestation of
MSy in the liver because its correlation with MSy components such
as HT, hyperlipidemia, central obesity, and type 2 DM is common.

SrUA is the final result of purine metabolism. Similar to N-AFLD, SrUA
is related to obesity, HT, atherosclerosis, and IR (10). Studies have
reported a correlation between SrUA and N-AFLD and that SrUA
is an independent risk factor for N-AFLD (8,11,12). Hyperuricemia
is correlated with N-AFLD independently of the initial metabolic
risk factors. Because of clinical studies, the relationship between
hyperuricemia and N-AFLD has been shown, and many underlying
mechanisms have been suggested. SrAU level is strongly associated
with IR as well as N-AFLD (13). Insulin facilitates renal tubular uric
acid absorption (13). IR is one of the most prominent factors in the
development of N-AFLD and Msy (14). After IR improves, SrUA levels
decrease significantly, revealing that hyperuricemia is an important
marker for IR (15). In addition, the increase in SrUA stimulates
the release of inflammatory factors and may contribute to the
increase of IR by causing oxidative stress (16). A high SrUA level may
accelerate the development of IR by reducing cellular nitric oxide
levels (4). Therefore, hyperuricemia and IR have a mutually causal
relationship (4,17).

In this study, an important positive relationship was detected
between SrUA levels, N-AFLD, and IR. The presence of IR in most
patients with N-AFLD is a possible explanation for the relationship
between SrUA levels and N-AFLD. Many researchers have noticed a
significant correlation between IR and SrUA concentrations, which
are major components of Msy (18-20). In our study, a positive
relationship between SrUA values and IR was found in the N-AFLD
group.

The circumference of the waist, which is an indicator of central
obesity and is related to Msy and N-AFLD, appears to be more
correlated with MS and N-AFLD than with the BMI (21). In our study,
both BMI and waist circumference were remarkably lower in the
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control group than in the N-AFLD group. However, no prominent
correlation was observed with SrUA values. Recent studies using
multivariate logistic regression analysis have shown an independent
relationship between N-AFLD and SrUA levels (22,24). Our results
were consistent with these findings. In addition, in the N-AFLD
group, a positive relationship between SrUA concentrations and IR
was found.

Study Limitations

There are some limitations to our study. First, it may not reflect the
results of the general population because of the low number of
patients and control groups and the fact that they consist of people
who applied to a single center. Second, N-AFLD was not confirmed
by liver biopsy. However, biopsy is invasive. Ultrasonography is a
non-invasive, easily available method that qualitatively shows fatty
liver disease; its specificity is 94% and its sensitivity is 84%.

CONCLUSION

Therefore, increased SrUA concentrations may be an important
parameter in the presence of N-AFLD and IR. To understand the
role of uric acid in the pathophysiology of N-AFLD, larger-scale,
multicenter studies are required.
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ABSTRACT

Objective: The objective of this study was to examine patients’
awareness of bleeding disorders in dental clinics and to identify
patients with bleeding disorders using the International Society on
Thrombosis and Haemostasis-Bleeding Assessment Tools (ISTH-BAT
bleeding score before dental surgery.

Methods: Using a survey, 389 patients referred to the dental clinic
were evaluated for their knowledge of bleeding disorders and their
awareness of the diagnosis and treatment of bleeding disorders.
The ISTH-BAT score was used to assess the risk of bleeding in the
participants.

Results: Of the 389 patients, 194 (49.8%) had heard of bleeding
difficulties, whereas 195 (50.2%) had never heard of it. Nearly two-
thirds of the 194 patients with low educational levels received
information about bleeding diseases, such as hemophilia and Von
Willebrand disease, from their doctors and teachers in schools rather
than from television or social media. They gave correct answers to
detailed questions in the range of 28% to 55% about the definition,
diagnosis, and therapy of bleeding disorders. Using the ISTH-BAT
score, four (1%) of 389 patients were identified as having bleeding risk.
These bleeding disorders were caused by drugs, infections, or other
uncommon disorders.

Conclusion: Increasing social media educational activity on bleeding
disorders to raise awareness and knowledge in less educated people,
as well as the use of ISTH-BAT score to identify a potential bleeder
patient, may assist patients planning dental surgery.

Keywords: Bleeding disorders, oral surgery, bleeding risk score, dental
practice

0z

Amag: Bu calismanin amaci, dis kliniklerindeki hastalarin kanama
bozukluklari konusundaki farkindaligini incelemek ve oral cerrahi
oncesinde Uluslararasi Tromboz ve Hemostaz Komitesi-Kanama
Degerlendirme (ISTH-BAT) skorlarini kullanarak kanama riski olabilecek
hastalari tespit etmektir.

Yontemler: Bu calismada anket kullanilarak dis klinigine basvuran
389 hastanin kanama bozukluklari hakkindaki bilgileri ve kanama
bozukluklarinin  tani  ve tedavisi konusundaki farkindaliklari
degerlendirildi. Katihmcilardaki kanama riskini degerlendirmek igin
ISTH-BAT skoru kullanildi.

Bulgular: Ug yiiz seksen dokuz hastanin 194’Gniin (%49,8) kanama
hastaliklarini daha 6nce duydugu, 195’inin (%50,2) ise hi¢ duymadigi
kaydedildi. Egitim dlzeyi dusiuk olan bu 194 hastanin yaklasik Ugcte
ikisi hemofili ve Von Willebrand hastaligi gibi hastaliklari duyduklarini
ve bu hastaliklar hakkinda bilgiyi televizyon ve sosyal medyadan
ziyade doktorlarindan ve okullarindaki 6gretmenlerinden duyduklari
saptandi. Kanama bozukluklarinin tanimi, tanisi ve tedavisi ile ilgili
ayrintili sorulara hastalarin %28 ile %55’i dogru yanitlar verdi. ISTH-
BAT skoru kullanilarak 389 hastanin 4’iinde (%1) kanama riski saptandi.
Kanama riskinin sebeplerinin ilaglar, enfeksiyonlar veya nadir gériilen
bir hastaligin neden oldugu kanama bozukluklari bulundu.

Sonug: Daha az egitimli kisilerde farkindahg ve bilgiyi artirmak
icin kanama bozukluklarina iliskin sosyal medya egitim faaliyetinin
artirllmasi ve potansiyel kanamali hastayi belirlemek igin ISTH-BAT
skorunun kullaniimasi, hastalarin dis ve oral cerrahi planlamasina
yardimci olabilir.

Anahtar Soézciikler: Kanama bozukluklari, kanama risk skoru, agiz ve
dis cerrahisi
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INTRODUCTION

One of the most common complications in dental practice is
bleeding. Patients with hereditary or acquired bleeding disorders
are at a higher risk of bleeding during an invasive procedure (1).
Although bleeding disorders do not directly affect oral or dental
tissues, a limited number of patients who underwent oral and dental
procedures were diagnosed with bleeding disorders (2). Thus, the
type of dental procedure is critical for the bleeding risk. Except for
a few procedures such as simple tooth extraction, canal therapy, or
abscess drainage, all other oral and maxillofacial surgery procedures
are considered to be high risk in terms of postoperative bleeding
(3). Before surgery, a detailed anamnesis should be obtained from
the patients, and any history of bleeding should be confirmed with
a comprehensive laboratory assessment (4). Primary and secondary
hemostatictests should be performed to diagnose bleeding problems.
However, these tests are not available for dental experts. Therefore,
people who are at high risk of bleeding should be recognized before
dental procedures. To aid with diagnosis, the International Society on
Thrombosis and Haemostasis (ISTH) developed Bleeding Assessment
Tools (BAT) (5), which is a tool used to record both the presence and
severity of bleeding symptoms. Furthermore, patient awareness and
knowledge of bleeding disorders are critical for early diagnosis.

The purpose of this study was to analyze the level of knowledge in
patients with bleeding disorders and to evaluate the bleeding risks
of study participants using the bleeding score in dental surgery.

MATERIALS AND METHODS

This study included patients who were referred to the Gazi University
Faculty of Dentistry, Oral and Maxillofacial Surgery Clinic for surgery.
This study was approved by the Ethics Committee of the Gazi
University Faculty of Dentistry.

The age, occupation, education level, and gender of the participants
were recorded. They were asked to complete two questionnaire
forms and one ISTH scoring form. The first form was developed to
assess participants’ demographic data as well as their awareness and
understanding of bleeding disorders (Appendix 1). The second form
focused on the definition, inheritance, symptoms, physical activity,
therapy, and prognosis of patients with bleeding disorders in Table
1. The final form was linked to the participant’s ISTH-BAT score at;
https://practicalhaemostasis.com/Clinical%20Prediction%20Scores/
Formulae%20code%20and%20formulae/Formulae/Bleeding-Risk-
Assessment-Score/ISTH_BAT_score.html

This score is related to the patient’s previous bleeding symptoms. If
the patient has a history of bleeding, they can provide an appropriate
response to each question.

The ISTH/SSC BAT consists of a standardized questionnaire and a
proposal for a new bleeding score for inherited bleeding diseases.
The ISTH-BAT score consists of 14 important topics, including nose
bleeding, skin bleeding, minor injury bleeding, oral cavity bleeding,
gastrointestinal bleeding, hematuria, tooth extraction, surgery,
menorrhagia, postpartum hemorrhage, muscle hematomas,
hemarthrosis, intracranial bleeding, and other bleeding. The
abnormal range of ISTH-BAT score is 24 in adult men, 26 in adult
females, and 23 in children (6). Patients with elevated ISTH-BAT
bleeding scores were referred to the Department of Hematology at
Gazi University Faculty of Medicine for further evaluation.

Statistical Analysis

All data were statistically analyzed using SPSS version 22.0.
Descriptive statistics were used to describe the demographic data of
the participants and to demonstrate the distribution of participants
in each survey. Chi-square tests were used to compare categorical
variables. A significant p-value was defined as <0.05.

RESULTS

There were 230 (59.1%) women and 159 (40.9%) men among the
389 participants in the study. Their ages ranged from 12 to 79 years,
with a median age of 37.9 years. The mean age + standard deviation
was 40.5+17.2. There were no significant differences between the
participants in terms of age or gender (p>0.05). Demographic data
are shown in Table 1.

Participant Responses to Survey-1

It was shown that 194 of the participants (49.8%) had previously
heard about bleeding diseases. The remaining 195 participants
(50.2%) had never heard of it before. There were no significant
knowledge differences among responders (p>0.05). Hemophilia was
found to be the most often known disorder, with 65.0% (n=126),
Hemophilia and von Willebrand disease (VWD) with 23.7% (n=46),
and others with 11.3% (n=22) (Table 2). Regarding bleeding disorders,
43 individuals (22.3%) reported that they obtained information from
mass media such as television, radio, and newspapers, 23 people
(11.8%) obtained information from social media, 46 people (23.7%)
were informed by their physician, and 82 people (42.2%) learned
during their school life (Table 3).

Table 1. Demographic data

n %
Gender
Woman 230 40.9
Man 159 59.1
Educational status
llliterate 3 0.8
Elementary school 72 18.5
High school 112 28.8
University 179 46.0
Postgraduate 23 5.9
Marital status
Married 165 42.4
Single 224 57.6
Age group
12-17 14 35
18-24 86 22.1
25-34 86 22.1
35-44 73 18.8
45-54 62 15.9
55-64 41 10.5
65+ 27 6.9
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Participant Responses to Survey 2

Participants who responded that they had previously heard of these
diseases were asked an additional 16 questions in the second survey
to assess their awareness and understanding of bleeding disorders.
These 16 questions were correctly answered by 48.2% of women and
51.8% of men. There were no significant gender differences among
responders (p>0.05). It was found that 68.8% of these individuals
had elementary and high school education and 31.2% had university
education. Three of the 194 participants successfully answered all
the questions. These three men were 25, 29, and 49 years old, with
two having graduated from university and one having a postgraduate
degree. The remaining 191 respondents correctly answered at
least one question in each section of the survey. In this group,
45.0% correctly answered questions (1-6) about the definition and
inheritance of bleeding disorders, 55% correctly answered questions
(7-11) about symptoms and physical activity of bleeding disorders,
and 28% correctly answered questions (12-16) about treatment and
prognosis of bleeding disorders (Table 4).

Participant Response for ISTH BAT Score

Four (1%) of the 389 participants had high ISTH-BAT scores and were
referred to the Gazi University Faculty of Medicine, Department of
Hematology for further evaluation. A 21-year-old female patient’s
bleeding pattern was normal, but she had previously been diagnosed
with fibromyalgia. The patient was suspected of using too many
NSAIDs for acute joint pain. The second patient was a 35-year-old
woman who was administered lithium-containing medicines. The
third patient was a 27-year-old man with a history of COVID-19
infection. All three patients had minor platelet dysfunction caused
by drugs and infection. The other patient, a 20-year-old woman with
a high bleeding score, was consulted because her intraoperative and
postoperative bleeding was severe. Pityriasis lichenoides chronica,

Table 2. Participants’ knowledge of bleeding disease types

n %
Disease type
Hemophilia 126 65.0
Hemophilia + Von Willebrand disease 46 23.7
Other 22 11.3

Table 3. Participants’ major sources of disease information

Information source n %

TV, radio, newspaper, etc. 43 22.3
Social media 23 11.8
School education 82 42.2
Physician 46 23.7

Table 4. The percentage of participants who correctly answered at
least one question about bleeding disorders

Bleeding disorders findings (questions) n %

Definition and inheritance (1-6) 87 45.0
Symptoms and physical activity (7-11) 106 55.0
Treatment and prognosis (12-16) 54 28.0
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an uncommon purpuric and hematological disease, was diagnosed
in this patient.

DISCUSSION

A bleeding disorder is characterized by deficiencies or dysfunctions
of platelet and/or coagulation factors involved in hemostatic
systems (1,2). Patients with this type of disorder are at an extremely
high risk of bleeding during trauma or medical procedures (1). Many
studies have been published to assess the knowledge levels and
bleeding risks of various populations regarding bleeding diseases
(7-11). However, no study in the dental literature included both the
patients’ knowledge level and the bleeding score assessment. Thus,
this is the first study to investigate both patients’ knowledge level
and bleeding score assessment before dental surgery.

There are few studies in terms of the knowledge and awareness of
people about bleeding disorders (7-9). Arya et al. (7) published a
study in which women with inherited bleeding disorders frequently
reported that their medical condition was poorly understood
by their healthcare professionals, particularly those working
outside of hemophilia treatment clinics. Women who described
their experiences in all medical specialties, including emergency
departments, said that medical workers generally lacked knowledge
of their disease. However, Mantik et al. (8) reported a study in
Indonesia to assess teachers’ knowledge and awareness about
hemophilia. Participants were given 15 explanations of the disease’s
definition, symptoms, genetic transmission, therapy, complications,
and physical activities and were asked to select a true/false choice.
Teachers correctly responded to questions about definitions,
inheritance, symptoms, and physical activity of hemophilia in
the range of 64% to 91%. However, they correctly responded to
questions about therapy and complications of hemophilia in the
range of 48% to 60%. In that study, nearly all teachers had master’s or
bachelor’s degrees. In contrast to these data, we found that 45% to
55% of patients correctly answered questions about the diagnoses,
inheritance, symptoms, and physical activity of bleeding diseases,
and 28% correctly answered questions about therapy and prognosis.
In our study, most patients’ education level was elementary or high
school. Our findings suggest that dental professionals, like medical
professionals, should be aware of bleeding disorders and obtain an
extensive bleeding history from a less informed patient to reduce
the risk of bleeding during dental procedures.

The diagnostic value of the ISTH-BAT score has been demonstrated,
particularly in individuals with suspected VWD, platelet dysfunction,
and other mild bleeding disorders (5,6). Vries et al. (3) used the
ISTH-BAT bleeding scoring questionnaire to identify individuals
at preoperative bleeding risk. All patients were evaluated for
hemostatic diseases. The study indicated that 9-10% of patients had
hemostatic bleeding disorder. Cafiigral et al. (4) reported that one-
third of dental patients were at high risk of bleeding. Using the ISTH-
BAT score, we found a decreased rate of bleeding problems at 1%
secondary to drugs or infection in three patients. The fourth patient
was diagnosed with pityriasis lichenoides, a rare papulosquamous
disease of unknown origin. Because of mucosal changes in pityriasis
lichenoides, patients were prone to bleeding, which frequently
manifested as red-brown scaly papules with hemorrhagic crusts
(12). This finding suggests that the ISTH-BAT score can be used to
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screen for bleeding risk before dental procedures. In addition,
preliminary findings of a social media-promoted online bleeding
awareness knowledge translation campaign and BAT have been
reported. Undiagnosed bleeding disorders are common in the
general population and may indicate serious health risks, particularly
in women (9). Our participants learned about bleeding disorders
mainly from school or from their doctors. We thought that social
media educational activities should be planned to raise awareness
of bleeding disorders in our country.

Study Limitations

Our study’s limitation was the small sample size. Future research
with a large cohort is required.

CONCLUSION

In conclusion, increasing social media educational activity on
bleeding disorders to raise awareness and knowledge in less
educated people, as well as using the ISTH-BAT score to identify a
potential bleeder patient, can be beneficial for patients planning
dental surgery.
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Appendix 1. Developed to assess participants’ demographic data as well as their awareness and understanding of bleeding disorders

Age:

Gender: O Female (O Male

Fedviclétlon [llliterate [ Elementary school [1High school [ University []Postgraduate
Marital [JSingle [JMarried

status:

Have you ever heard about Bleeding Disorders before?
[JNo if you answered no, our survey has ended for you.
[JYes if you answered yes, please continue till the end.
a) Please indicate which ones you know.

[JHemophilia

[JVon Willebrand disease (VWD)

[ Other, please explain (............... )
b) Please indicate from which source you got your information.

ITV, radio, newspaper etc.

[JSocial media

[JSchool education

I Physician

Please answer the following questions.

1. Blood clotting disorder is one of the infectious diseases.

2. Spontaneous bleeding is a blood clotting problem.

3. In these patients, blood can not clot or clotting takes longer than normal.

4. The same disease may be seen in the uncle of these patients.

5. There is no history of similar disease in the families of this group of patients.

6. The mental health and development of these patients is normal.

7. When these patients hit something or fall, the bruise does not occur immediately.

3 Sports that require heavy physical contact, such as football, basketball, and wrestling, are not
safe for these patients.

9. Bleeding is a major problem in people who doesn’t have adequate oral care.

10. Tooth extraction may cause intense bleeding in these patients.

11, The joints of these patients are stiff and their movements are limited due to untreatable
bleeding.

12. In case of injuries, the first intervention for these patients is the application of ice pressure.

13. The treatment of these diseases is done by replacing the missing factor.

14. There is no cure for these diseases.

15. Itis not a lifelong disease

16. These diseases are not causes of death.

Our questionnaire has ended. Thank you for your participation
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Dacrocytes: A Distinct Presentation in Breast Carcinoma

Dakrositler: Meme Karsinomunda Farkli Bir Sunum

® Hamza Suimter

Usak University Faculty of Medicine Training and Research Hospital, Department of Hematology, Usak, Turkiye

ABSTRACT

Peripheral smear, in which blood cells are evaluated morphologically,
is used as a routine in the daily hematology outpatient clinic. This
procedure can sometimes play an important role and even save the
patient time in the diagnosis. The patient who came to the hematology
outpatient clinic with fatigue and underwent bone marrow biopsy
because of dacrocyte in his peripheral smear was diagnosed with breast
cancer with bone marrow metastasis. The patient was transferred to
the oncology outpatient clinic for follow-up. This study was presented
to emphasize the importance of peripheral smear.

Keywords: Peripheral smear, dacrocyte, breast cancer

oz

Kan hicrelerinin morfolojik olarak degerlendirildigi periferik yayma,
ginlik hematoloji polikliniginde rutin olarak kullaniimaktadir. Bu
prosediir bazen 6nemli bir rol oynayabilir ve hatta tanida hastaya
zaman kazandirabilir. Yorgunluk sikayetiyle hematoloji poliklinigine
gelen ve periferik yaymasindaki dakrosit nedeniyle kemik iligi biyopsisi
yapilan hastaya, kemik iligi metastazli meme kanseri tanisi konuldu.
Hasta takip amaciyla onkoloji poliklinigine devredildi. Bu ¢alisma
periferik yaymanin 6énemini vurgulamak amaciyla sunulmustur.

Anahtar Sozciikler: Periferik yayma, dakrosit, meme kanseri

INTRODUCTION

Clinical history, physical examination and laboratory tests are
evaluated together in the diagnosis of the disease. Although
peripheral smear is used in case of numeric abnormal values in
complete blood count in general medical approach, it is a basic and
informative tool as much as possible in hematology practice (1).
In the smear prepared with the appropriate technique, each type
of blood cell (erythrocyte, leukocyte, thrombocyte) is interpreted
separately. This step in diagnosis sometimes becomes an important
parameter (2).

CASE REPORT

A 50-year-old woman referred to hematology in April 2022 was
evaluated with malaise. Complete blood count showed wbc: 7000,
anc: 2400, hb:9,3, plt: 104,000, transaminases: normal, renal function
tests: normal, folate: 10, vit B-12: 670, ferritin: 670 (normal range:
7-276). Chronic disease anaemia was considered in the primary plan
due to low Hb accompanying high ferritin levels. Peripheral smear
was evaluated primarily for the current picture. Hyperchromia, 2-3
dacrocytes per field, rare myeloid precursor cells and rare nucleated

erythrocytes were observed in the peripheral smear (Figure la-e).
Erythropoietin (EPO) level was analysed as 77 (normal range: 4.3-29).
Low hemoglobin level accompanying elevated EPO and appearance
in peripheral smear suggested possible bone marrow pathology. The
patient was also evaluated for blood loss from the gastrointestinal
and urogenital systems. No occult blood was detected in the faeces.
There was no complaint of hypermenorrhoea. No pathology was
detected in detailed hepatitis and TORCH panel.

During follow-up, bone marrow biopsy was recommended and
performed. Bone marrow pathology revealed malignant epithelial
tumor metastasis with a ki-67 proliferation index between 20-30%.
The tumor markers ordered secondary to this result were CA15-3: 400
U/mL (normal range: <25 U/mL), CA125: 18.3 U/mL (normal), CA19-9:
2 U/mL (normal). The patient was diagnosed with breast carcinoma
on further analyses performed due to elevated CA15-3. The patient is
currently being followed up in the oncology department.

DISCUSSION

In current hematology practice, common causes are primarily
evaluated with anemia parameters in patients presenting with
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Figure 1. (a-e). Hyperchromia, 2-3 dacrocytes per field, rare myeloid
precursor cells and rare nucleated erythrocytes were observed in the
peripheral smear

cytopenia. In this evaluation, besides the laboratory tests, peripheral
smear cannot be ignored. In microscopic examination, each cell line
(erythrocyte, leukocyte, thrombocyte) is interpreted separately.

For example, erythrocytes may have size differences, hypo/
hyper chromia, deformities (nucleated erythroid cell, target cell,
poikilocytosis, pencil cell, sickle cell, stomatocyte, dacrocyte, etc.).
Immature cells called left shift in leukocyte, hypo/hyper granulation,
hypo/hyper segmentation, blasts, reactive lymphocytes constitute
important clues in the diagnosis. When viewed from the aspect of
thrombocyte, another cell, it is evaluated both numerically and in
size.

Although peripheral smear does not make a direct diagnosis, it is as
helpful as possible in the diagnosis. Unexplained cytopenia (anaemia,
leukopenia,  thrombocytopenia), unexplained leukocytosis,
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lymphocytosis, monocytosis, acute and chronic myeloproliferative
diseases (e.g. chronic myeloid leukemia), chronic lymphoproliferative
diseases (e.g. chronic lymphocytic leukemia), renal and hepatic
insufficiency, hyperviscosity states, paraproteinemias (e.g. Peripheral
smear can be a guide in many subjects such as multiple myeloma,
waldenstrom  macroglobulinemia), bacterial sepsis, parasitic
infections, possible diseases for the presence of large platelets
(Bernard Solier syndrome, May Haeggelin anomaly, Wiskott Aldrich
syndrome) (3-6).

CONCLUSION

In this era of molecular analyses, the peripheral smear is still
effective. In this article, we aimed to draw attention to peripheral
smear which is indispensable in daily hematology practice.
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Case Report: Rare Presentation of Rapid Progressive Osteoarthritis of the Hip

Olgu Sunumu: Hizli Progresif Kalga Osteoartritinin Nadir Sunumu
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ABSTRACT

Rapidly progressive osteoarthritis (OA) of the hip is a rare and
incompletely understood disorder with scarce literature about
variations in natural history within a population. The patient
presented with rapidly progressive hip pain and stiffness with limited
range of motion. Imaging studies revealed severe OA of the hip joint
with significant joint space narrowing and osteophyte formation.
Conservative management with pain medications and physical therapy
was attempted, but failed to provide significant relief. The patient
ultimately underwent total hip arthroplasty, with successful resolution
of symptoms and return to normal activities.

Keywords: Osteoarthritis, hip, arthroplasty, rapidly progressive
osteoarthritis

6z

Kalganin hizla ilerleyen osteoartriti (OA) nadir goriilen ve tam olarak
anlagilmayan patolojidir ve bir popllasyonda dogal seyrindeki
farkliliklari hakkinda giincel literatiirde az veri mevcuttur. Sundugumuz
hasta hizla ilerleyen kalga agrisi ve hareket acgikliginin kisitliligi
ile tarafimiza bagvurdu. Goriintileme ¢alismalari hastanin kalga
ekleminde ciddi eklem araliginin daralmasi ve osteofit olusumu ile
birlikte ciddi dercede OA oldugunu ortaya cikardi. Agri kesici ilaglar
ve fizik tedavi ile konservatif tedavi denendi, ancak kaydadeger bir
iyilesme saglanamadi. Sonug olarak, hastaya total kalga artroplastisi
uygulandi ve semptomlarda belirgin gerileme ve hastanin normal
glnlik aktivitelerine geri donis saglandi

Anahtar Sozciikler: Osteoartrit, kalga, artroplasti, hizli ilerleyen
osteoartrit

INTRODUCTION

Hip osteoarthritis (OA) is a disease process that affects the aging
population. OA of the hip is the result of degeneration of the
articular cartilage, underlying bone, and soft tissue structures (1).
The pathology of the rapid progression is subdivided into primary
and secondary. Several hypotheses of pathogenesis are discussed.
These are related to mechanical overloading factors, local cortisone
therapy, anoxia, and synovitis. The differential diagnosis includes
subacute septic arthritis, monoarticular rheumatoid arthritis, and
idiopathic osteonecrosis of the femoral head (2).

Rapidly progressive OA of the hip (RPOH) is an uncommon and
poorly understood condition. No universal definition of RPOH exists;
however, a loss of joint space at the pace of 2 mm per year or 50% in
one year with no other cause can be classified as RPOH (3).

The incidence of symptomatic hip disease has been estimated to be
88 per 100,000 people, with an approximate prevalence of 10% in
the United States (4).

Rapidly progressive OA of the hip is a type of OA that progresses
quickly and aggressively, leading to severe joint damage and
dysfunction. It is characterized by rapid joint space narrowing,
osteophyte formation, and significant pain and stiffness. It can be
caused by various factors, such as genetic predisposition, trauma, or
metabolic disorders.

CASE REPORT

A 78-year- old female patient presented with a hip pain lasting
for one year and worsening in the last four months. The patient
was using oral antidiabetics for type 2 diabetes mellitus. At initial
presentation, no pathology was detected in the anteroposterior
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X-ray of the pelvis taken 1 year ago (Figure 1). Degenerative changes
were observed with the protrusion of the femoral head into the
pelvis in the current pelvic anterior-posterior radiograph (Figure
2). Pelvic tomography revealed expansion of the medial wall of
the acetabulum into the pelvis and degenerative changes in the
hip joint (Figure 3). No pathological changes were detected in the

Figure 1. Anteroposterior X-ray of the pelvis of the patient one year prior
to presentation.

Figure 2. Anteroposterior X-ray of the pelvis demonstrating degenerative
changes with protrusion of the femoral head into the pelvis.
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electromyographic (EMG) examination of the lower extremity. The
patient was referred to rheumatology for evaluation of rheumatic
diseases, but no diseases were found. Open biopsy was performed
to rule out pathologies such as infection and tumors. There was
no growth in the bacterial and fungal cultures. The biopsy result
was consistent with chronic degenerative changes in the hip joint.
Total hip arthroplasty operation was planned for this patient. The
patient was followed up for six months without any postoperative
issues (Figure 4). Written informed consent was obtained from the
patient prior to submission of the case report.

It was observed that the symptoms of the patient regressed two
months after the operation. The patient’s rehabilitation process
continues.

DISCUSSION

One of the main factors that contribute to the development of
rapidly progressive hip OA is genetic predisposition. Metabolic

Figure 3. Pelvic computed tomography showing expansion of the medial
wall of the acetabulum into the pelvis and degenerative changes in the
hip joint.

Figure 4. Anteroposterior X-ray of the pelvis of the patient 6 months after
total hip arthroplasty operation.
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disorders such as diabetes and obesity, trauma, and repetitive
stress have been linked to the development of OA, including rapidly
progressive hip OA (5).

Rheumatoid arthritis and should be considered in the differential
diagnosis (6). Rapidly destructive arthropathy of the hip joint rarely
occurs in patients with OA, avascular necrosis of the femoral head,
or rheumatoid arthritis. A differential diagnosis is needed to exclude
septic arthritis and neuropathic arthritis (7). No rheumatoid disease
was detected in our patient’s rheumatological examination and
biopsy. Another disease that should be considered in the differential
diagnosis is Charcot arthropathy (8,9). Having diabetes suggests
Charcot arthropathy. However, the fact that the patient had pain
and no pathology was detected in the EMG helped us to rule out
this disease (8).

Conservative management of rapidly progressive hip OA typically
involves pain management with medications and physical therapy.
However, these treatments may not be effective in providing
significant relief, particularly in severe cases, as in our case. Total hip
arthroplasty is necessary to restore joint function and alleviate pain

(3).
CONCLUSION

In conclusion, rapidly progressive hip OA is a difficult condition
to manage and requires early diagnosis. Genetic predisposition,
metabolic disorders, and trauma may contribute to the development
of this condition. To make a differential diagnosis of the disease,
culture and histopathological examination, EMG, and advanced
imaging methods for the hip joint should be performed. Total hip
replacement is inevitable in the effective treatment of the disease,
and surgical application may be technically problematic in advanced
disease.
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ABSTRACT

Alzheimer’s disease (AD) affects many people around the world, and its
incidence is increasing. In addition to the amyloid cascade hypothesis,
different mechanisms are discussed for AD, which has no definitive
treatment. Studies have shown that the levels of metal cations such
as iron, copper, zinc, and magnesium vary and their metabolism are
impaired in patients with AD. Metal cation dyshomeostasis is believed
to be one of the mechanisms that contribute to the development of
AD. In this review, we aimed to evaluate various metal cations in terms
of AD.

Keywords: Alzheimer’s disease, dyshomeostasis, iron, copper, zinc,
magnesium

0z

Alzheimer hastaligi (AH) diinya ¢apinda birgok insani etkilemekte ve
gorulme sikhg artmaktadir. Kesin tedavisi bulunmayan AH’de amiloid
kaskad hipotezinin yani sira farkli mekanizmalar da tartisiimaktadir.
Arastirmalar AH’de demir, bakir, ¢cinko, magnezyum gibi metal katyon
dizeylerinin farkhhk gosterdigini ve metabolizmalarinin bozuldugunu
gostermistir. Metal katyon dishomeostazisinin AH’nin gelisimine
katkida bulunan mekanizmalardan biri olduguna inanilmaktadir. Bu
derlemede cesitli metal katyonlarinin AH agisindan degerlendirilmesi
amaglanmistir.

Anahtar Sozciikler: Alzheimer hastaligl, dishomeostaz, demir, bakir,
¢inko, magnezyum

INTRODUCTION

Dementia is a neuropsychiatric medical condition that causes
deterioration in people’s cognitive abilities compared to a few
months or a few years ago and is characterized by deterioration in
activities of daily living (1). The incidence of dementia increases with
the prolongation of the human lifespan. Alzheimer’s disease (AD)
is the most common cause of dementia and affects many people
worldwide. Although AD is a disease that usually occurs in advanced
age, it cannot be considered as a part of normal aging (2). While AD
causes behavioral and speech changes by disrupting the cognitive
activities of patients, it also negatively affects the quality of life of
patients’ relatives (1,2).

In addition to the large number of people affected, there is still
no curative treatment for AD (3). Acetylcholine esterase inhibitors
such as donepezil, rivastigmine, galantamine, and the N-methyl
D-aspartate (NMDA) receptor antagonist memantine are used in this
treatment. These treatments are only aimed at slowing the disease
progression. They are insufficient to treat the disease, and there is
a problem of tolerance to these drugs (3,4). The effectiveness of
the monoclonal antibody aducanumab, which was approved by the
US Food and Drug Administration (FDA) in 2021, for treating the
disease is controversial (4). Lecanemab, another anti-AB monoclonal
antibody, was approved by the FDA in 2023. It is emphasized that
lecanemab, which targets the soluble and insoluble forms of the AB
peptide accumulated in AD, can reduce AP aggregates in the brain.
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It has been stated that lecanemab can be effective, especially in the
early stages of AD, and results are needed to demonstrate its clinical
benefit (5,6). There is currently no curative treatment for AD.

In addition to the lack of an effective treatment for AD, no biomarker
can make a definitive diagnosis alone. Although various biomarkers
have been tried for the diagnosis of AD, these options do not provide
high specificity and sensitivity criteria and remain far from making
a definitive diagnosis (7). The fact that the biomarker considered
for AD is blood-based and minimally invasive will provide a great
advantage in terms of ease of application (8). Therefore, various
plasma parameters have been evaluated for their potential as
biomarkers for AD.

Metal cations such as iron, copper, and zinc are currently being
investigated because of their association with AD (9,10). In addition,
in recent years, it has been emphasized that various forms of
magnesium are important for AD. With its anti-inflammatory
properties, magnesium is believed to be beneficial in AD, as in many
other neurological diseases (11).

Changes in plasma and urinary metal cation levels in patients with
Alzheimer’s have led scientists to work on this issue. For example,
in various studies, plasma copper levels in patients with Alzheimer’s
were found to be significantly higher than in controls. It has been
reported that urinary copper excretion is also high in patients
with AD. These findings indicate the presence of metal cation
dyshomeostasis in patients with AD (12).

This review aims to evaluate various metal cations (iron, copper, zinc
and magnesium) in terms of AD. The specified metal cations are the
most important for AD, and their dyshomeostasis further influences
disease development. This study aimed to review the literature by
examining the metals that may be related to AD, which does not
have a definitive diagnosis and curative treatment yet. Explaining the
mechanism could lead to the development of future AD treatments
targeting metal cations.

Alzheimer’s Disease and Metal Cations

AD is the most common form of dementia and affects many people
around the world. Pathological accumulations are observed during
the development of AD. These are intracellular neurofibrillary
tangles and extracellular amyloid plaques. The accumulation of
amyloid plaque and the accumulation of hyperphosphorylated tau

protein act as triggers for each other. In the continuation of the
process, clinical signs of AD are observed due to neuronal loss and
deterioration of synaptic transmission (13).

Although age is the most prominent factor in the development of
AD, life expectancy is increasing in many countries. In addition, AD
cannot be considered as a result of normal aging (2). Therefore,
studies should be conducted for AD, which has not a curative
treatment and a biomarker that will provide a definitive diagnosis.
However, it will be beneficial to elucidate the unknown parts of the
development mechanisms of the disease.

In recent years, mechanisms other than the amyloid cascade
hypothesis have been investigated for the development of AD. This
is caused by the ineffectiveness of treatments targeting amyloid
deposition and the fact that AD is a multifactorial disease (14).

Balance of metal cations in the central nervous system is necessary
for healthy brain function. For this reason, metal cation homeostasis
was investigated for AD using different mechanisms (Figure 1)
(14). Metals cross the blood-brain barrier endothelium via active
or receptor-mediated transporters to serve essential roles as
secondary messengers, enzyme activators, and gene expression
regulators in the brain. Therefore, the delicate brain balance of
metal concentrations must be maintained (15).

In this review, the possible relationships between some metal
cations and AD were investigated.

Iron in Alzheimer’s Disease

Iron, the most abundant transition metal in the brain, is essential for
healthy living and proper functioning of the brain. Iron is a cofactor in
many processes, including gene expression, neuronal development,
enzymatic reactionshome protein formation, and electron transport
(16). However, iron dyshomeostasis is closely related to oxidative
stress. When the amount of iron exceeds the detoxification capacity
of the cell, increased iron levels cause the amplification of oxidative
stress by the Fenton reaction and the Haber-Weiss cycle. Therefore,
oxidative stress due to iron accumulation in the brain causes
neuronal damage (17).

Iron levels vary in Alzheimer’s patients Iron binds directly to AB
and tau, causing biochemical modifications that generate oxygen
radicals that amplify cell-wide oxidative stress (14). Alternative
treatments are sought because amyloid-targeted therapies cannot

Metal Cation Dishomeostasis

"

Disruption of Central
Nervous System Metal

Oxidative Stress ’ ‘
Balance

|

\

Induction of Amyloid Deposition by
Proteolysis of APP

\

{Impairment in Healthy Brain Functions ]

Progression of Neurodegenerative Diseases:
Alzheimer’s Disease

H
—

Figure 1. Effects of metal cations on Alzheimer’s disease.

101



GMJ 2024;35:102-105

Tekin et al.

show the desired efficacy in AD. Homeostatic regulation of iron is
a viable avenue for therapeutic targeting and has been observed to
be impaired in many neurodegenerative disorders in addition to AD
(18).

Amyloid precursor protein (APP) and tau proteins, which play a
role in AD development, are associated with iron metabolism (19).
In neurons, the concentration of iron ions is effective in APP gene
expression. APP mRNA has a segment of 11 bases in the 5’ region
called the iron regulatory element (IRE). Iron regulatory proteins
(IRPs) associate with IRE to regulate APP synthesis (20). Iron
regulatory proteins associate with IREs in the untranslated region
of mMRNA transcripts of iron metabolism-related genes, thereby
regulating iron concentration in cells. High iron concentrations
increase APP expression by causing conformational changes in the
IRE region of APP mRNA. In addition, high concentrations of iron in
the neurons cause APP to be proteolyse to form amyloid deposits
(21).

The iron regulatory proteins IRP1 and IRP2 are intracellular iron
sensors. The regulation of brain iron homeostasis at the cellular
level includes IRPs that regulate the expression of related proteins. A
decrease in IRP2 expression levels leads to an imbalance in brain iron.
In addition, oxidative stress caused by iron accumulation in the brain
increases IRP1 activity, causing a further increase in intracellular free
iron (22,23). This increase in iron can lead to the development of
neurodegenerative diseases such as AD (24).

Ironaccumulatesinthe brain with age, and several neurodegenerative
conditions are associated with increased iron levels in affected
areas of the brain. Iron accumulation is observed in the parietal
cortex, motor cortex, and hippocampus, which are brain regions of
primary importance in AD (25,26). Age-related iron deposition in
brain regions associated with AD has made iron dyshomeostasis a
therapeutic target for AD (18).

In addition, iron-dependent programed cell death, called ferroptosis,
causes many diseases, particularly neurodegenerative diseases.
Iron dyshomeostasis and lipid peroxidation, which are hallmarks
of ferroptosis, play an important role in the development of AD, a
neurodegenerative disease (27,28).

Copper in Alzheimer’s Disease

AB senile amyloid plaques in Alzheimer’s patients contain high levels
of metal cations. These metal cations are especially iron, copper,
and zinc. Metal accumulation in amyloid plagues demonstrates the
effect of metal cation dyshomeostasis on AD development (12,29).
Senile amyloid plaques contain high concentrations of iron, copper,
and zinc, and these ions can trigger AB accumulation (30).

In a study conducted with 336 healthy controls, 385 Alzheimer’s
patients, and 9 Wilson’s patients, plasma copper levels were found
to be higher in Alzheimer’s patients, similar to Wilson’s patients.
These findings have been interpreted as an indicator of deterioration
in copper homeostasis in AD. In the same study, urinary copper
excretion was high in Alzheimer’s patients compared with healthy
controls in 24-h urine measurements (12).

In another study conducted with 50 patients with AD and 50 healthy
controls, plasma iron, copper, and zinc levels were found to be
significantly lower in patients with AD. In this study, trace elements
and antioxidant enzymes associated with these elements were
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also evaluated in AD. Metals act as cofactors in the realization of
many reactions in our body and participate in the structure of many
enzymes (31). We evaluated superoxide dismutase, catalase, and
glutathione peroxidase, which are antioxidant systems that prevent
damage caused by reactive oxygen species in the bod. These levels
were found to be low in AD. Changes in the levels of metals associated
with these enzymes confirm metal cation dyshomeostasis in AD (31).

Transthyretin, a carrier protein in the blood, mediates the
transport of various substances. One of these substances is AR and
transthyretin mediates the removal of amyloid derivatives from the
central nervous system (32). In addition, transthyretin undergoes
a conformational change when exposed to metal cations such as
copper, iron, zinc, and manganese. These metal ions change the
binding affinity of transthyretin to AB. Transthyretin is converted to
a protease that scavenges AR, thereby increasing AB elimination. It
is one of the hypotheses that metal cations exert their effect on AD
through transthyretin (30).

Copper homeostasis is regulated by two different activities. The
first is enzymes that use copper as a cofactor, and the second is the
proteins that transport copper. When copper is not used for vital
catalytic functions, it participates in redox reactions. It generates
hydroxyl radicals through the activation of the Haber-Weiss cycle
and Fenton reactions (33). Copper unbound to ceruloplasmin is
associated with redox-mediated toxicity. Ceruloplasmin-bound
copper contains 5-10% of plasma copper and is in dynamic
equilibrium with albumin, peptides, and amino acids (34). Metal
accumulates in the mitochondria of copper-overloaded cells, and
mitochondrial copper alterations are involved in neurodegenerative
processes and apoptotic signaling (35).

Therefore, when the copper balance is disturbed, this may
contribute to the development of AD, or the development of AD may
disrupt copper homeostasis and the process may be exacerbated.
The details of this mechanism are not fully known and need to be
clarified. Knowing the mechanism will enable the production of
metal cation-related treatment options.

Zinc in Alzheimer’s Disease

Zinc is the second most abundant trace element after iron in the
human central nervous system. Because of the multifunctional
properties of zinc, zinc dyshomeostasis can affect different biological
activities. Zinc-based therapies are considered for AD because of the
changes observed in zinc levels in human and animal studies (36).

Zinc is essential for brain function and participates in catalytic
reactions for the continuation of life (19). High zinc influx at synapses
contributes to synaptic plasticity, and zinc modulates long-term
potentiation in the hippocampal CA3 region. The synaptic zinc cycle
deteriorates with age. Therefore, zinc dysregulation contributes to
cognitive impairment in AD (37,38).

Zinc levels affect APP processing, function, and degradation. NF-kB
and p53, zinc-containing transcription factors, regulate APP synthesis.
In addition, zinc correlates with the expression of secretases that are
effective in APP proteolysis (39). Park et al. (40) showed that zinc
reduced presenilinl synthesis in mouse primary cortical culture
and APP/PS1 mice. In this study, zinc induced cell death in a dose-
dependent manner, and the increase in presenilin 1 synthesis was
thought to be specifically related to zinc-induced cell death (40). Zinc
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binding can regulate the polymerization properties of AB. Because
zinc is mainly released from synaptic vesicles in the central nervous
system, it plays a key role in controlling the formation of synaptic AB
oligomers and targeting AB oligomers to synaptic terminals (41). The
ZnAB oligomer is a cytotoxic AP oligomer, more toxic than the zinc-
free form and has toxic effects on synaptic plasticity and long-term
potentiation (42).

Zinc accumulation, as well as other metal cations, has been
demonstrated in amyloid plaques in AD (29). It is also stated that AB
exposed to the +2 form of zinc undergoes conformational changes
(43). In metal cation dyshomeostasis in AD, the levels of some metals
increase while those of others decrease. In a study conducted with
44 patients with AD and 41 healthy controls, it was determined that
plasma zinc levels were significantly reduced in patients with AD.
The researchers in this study interpreted this finding as a decrease in
zinc in plasma due to its accumulation in the central nervous system
(44).

It is emphasized that while zinc at low concentrations reduces
amyloid aggregation, +2 loaded zinc at high concentrations can
increase toxicity (45). As with other metal cations, the mostimportant
issue with zinc is balance. Disruption of this balance appears to be
associated with diseases. Metal cation dyshomeostasis is accepted
as one of the development mechanisms of AD and is among the
future therapeutic targets.

Magnesium in Alzheimer’s Disease

Magnesium is a very important metal ion that participates in more
than 300 enzymatic reactions in the human body. It is necessary for
the regulation of muscle contraction, blood pressure, and insulin
metabolism. In addition, magnesium must be present for the
synthesis of DNA, RNA, and proteins (46).

Magnesium is also important for the nervous system. This is
mainly due to the interaction of magnesium with the NMDA
receptor, which contains a calcium channel with magnesium
blockade. Low magnesium levels could theoretically be thought
to amplify glutamatergic signaling. This may result in glutamate
excitotoxicity, which leads to oxidative stress and neuronal death.
Abnormal glutamatergic transmission is a predisposing factor in
many neurological diseases, the most important of which is AD
(47,48). Therefore, magnesium supplements are believed to be
beneficial for many neurological diseases, especially AD. It is stated
that inadequate and/or irregular nutrition may lead to magnesium
deficiency, which is a risk factor for AD (48-50).

Studies have shown that plasma, cerebrospinal fluid, and erythrocyte
magnesium concentrations are low in Alzheimer’s patients (51-54).
In another study conducted with 15 Alzheimer’s patients, 15 mild
cognitive impairment patients, and 15 healthy controls, magnesium
levels were low in Alzheimer’s patients and patients with mild
cognitive impairment. These findings were explained by the fact
that magnesium deficiency may cause glutamate excitotoxicity (49).
However, in several studies, no significant difference was found
in magnesium levels between Alzheimer’s patients and healthy
controls (55,56). Therefore, the relationship between AD and
magnesium should be clarified by experimental and clinical studies.
Barbagallo et al. (57) reported that the ionized form of magnesium
is related to cognitive function rather than physical function, and the

ionized form of magnesium should be considered when evaluating
neurological diseases such as AD.

In addition, improvement in cognitive impairment was observed
following magnesium administration in a mouse model of AD.
The results of this study have been interpreted as suggesting that
elevation of brain magnesium exerts synaptoprotective effects in AD,
and magnesium supplementation may have therapeutic potential
for the treatment of AD (58). In a study conducted in rats, it was
emphasized that magnesium deficiency may lead to an increase in
free radical oxygen species. The reducing effect on oxidative stress
products may be considered as one of the mechanisms of the
positive effects of magnesium supplementation in AD. In addition,
intraperitoneal administration of magnesium sulfate showed a
protective effect on cognitive functions in a streptozotocin-induced
sporadic AD rat model (59).

Magnesium supplements are being considered as therapeutic
targets for AD. It is necessary to clarify both the prophylactic and
therapeutic efficacy of magnesium in AD.

CONCLUSION

The mechanism of AD and its relationship with metal cations are not
fully understood, but metal dyshomeostasis is effective in AD. The
inability of treatments based on the amyloid cascade hypothesis,
which is the most accepted hypothesis in the development of AD,
to show sufficient efficacy in AD indicates the existence of different
mechanisms. Iron, copper, zinc, and magnesium dyshomeostasis is
common in AD. Therefore, metal cation dyshomeostasis appears to
be associated with AD. Through the mechanisms investigated in this
review and future studies, iron, copper, zinc, and magnesium-based
treatments may be particularly beneficial for AD.
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