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Prevalence of CMV DNA in Blood Donors in a Regional Blood Center in Turkey
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ABSTRACT

Cytomegalovirus (CMV) infections with a high seroprevalence rate in adults are
often asymptomatic or mild. The current prevalence of CMV DNA in Turkey is not
known. This study aimed to find out the prevalence and quantity of CMV DNA in
blood donors by PCR. Totally 1003 samples were collected between March and
June 2016 at a regional blood bank for detection of CMV DNA in healthy blood
donors by quantitative real-time PCR. CMV-DNA positive samples were tested
for the presence of anti CMV IgM and 1gG by ELISA. Among 1003 donors, 973
(97.01%) were male and 30 (2.99%) were female. Age distribution of donors was
between 18-64; mean age was 27. Most of the donors were between 18-30 years
old (75.47%) and male (97.01%). One donor was found as CMV DNA positive
(0.099%). The DNA quantity for positive donation was 1,75x10% IU/ml. CMV DNA
positive sample was positive for 1gG, whereas negative for IgM. Although the
seroprevalence of CMV is high in our country the CMV DNA prevalence was
found very low (0.099%). Testing of CMV DNA in blood donation particularly for
some specific patient groups and the clinical follow-up of blood donation with
low level of CMV DNA should be considered.
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OZET

Amag: Yetiskinlerde yuiksek seroprevalans oranina sahip Cytomegalovirus (CMV)
enfeksiyonlari genellikle asemptomatik veya hafiftir. CMV DNA'nin Tirkiye'deki
mevcut prevalansi bilinmemektedir. Bu ¢alisma, kan donérlerinde PCR yontemi
ile CMV DNA'nin prevalansini ve miktarini bulmayi amaglamistir.

Yéntem: Kantitatif gercek zamanli PCR ile saglkli kan donérlerinde CMV DNA
tespiti igin bolgesel bir kan bankasinda Mart-Haziran 2016 tarihleri arasinda
toplam 1003 6rnek toplanmistir. CMV-DNA pozitif numuneler, ELISA ile anti CMV
1gM ve 1gG varlig agisindan test edilmistir.

Bulgular: 1003 don6riin 973'l (%97.01) erkek, 30'u (%2.99) kadindi. Bagiscilarin
yas dagilimi 18-64 arasindaydi; ortalama yas 27 idi. Vericilerin cogu 18-30 yas
(%75.47) ve erkek (%97.01) arasindaydi. Calismaya dahil edilen bagiscilar
arasinda biri CMV DNA pozitif olarak saptanmistir (%0.099). Pozitif saptanan
bagiscida DNA miktari 1,75x10? IU/ml olarak belirlenmistir. CMV DNA pozitif
saptanan numune IgG icin pozitifken, IgM igin negatif bulunmusgtur.

Sonug: Ulkemizde CMV seroprevalansi yiiksek olmasina ragmen CMV DNA
prevalansi ¢ok diisiik (%0.099) bulunmustur. Ozellikle belirli hasta gruplarinda
kullanilacak kan bagisinda CMV DNA'nin test edilmesi ve diisik CMV DNA dizeyi
ile kan bagisi sonrasi klinik takibinin yapilmasi gerektigi distintlmelidir.

Anahtar Sézciikler: CMV DNA, Kan Bagisgilari, Transflizyonla Bulagan Enfeksiyon,
Kan Guvenligi
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INTRODUCTION

Human cytomegalovirus (CMV) is a human herpesvirus with a seroprevalence
rate in adults ranging from 40 to 100% in adult population (1). It is transmitted
by direct contact with body fluids such as saliva, breast milk or urine, or following
transplantation (bone marrow or solid) as well as blood transfusion and usually
causes a wide range of symptoms (2). Infection in the healthy individual is often
asymptomatic or a mild, self-limited viral iliness, however in immunocompetent
individuals such as CMV seronegative infants, it can result in severe CMV disease
(3).

Transfusion-transmitted CMV (TT-CMV) is a significant cause of morbidity and
mortality in immunocompromised patients, including premature low-
birthweight infants born to seronegative mothers, and seronegative recipients
of seronegative allogeneic or autologous marrow or peripheral blood progenitor
cell transplants. The incidence of TT-CMV in such population was between 13-
37% (4). Even for other patients, TT-CMV may constitute an increased risk,
because prior CMV infections have been associated with an increased risk of
other disorders, such as cardiovascular disease, immunosuppressed and
Alzheimer’s disease. Therefore, recent reports concluded that prevention of TT-
CMV even in immunocompetent subjects could be an important concern for the
transfusion medicine community (5,6).

Two methods are mainly used to reduce the risk of transfusion-transmitted
CMV; first is transfusion of leukocyte depleted and the other is CMV seronegative
blood components, although not completely eliminate the risk of CMV
transmission. Donors with latent CMV infections or during the late phase of
primary CMV infections can be recognized by detection of CMV antibodies.
Seronegative blood products can be selected for patients at risk of TT-CMV to
avoid donations from such donors. However, this selection would not eliminate
the risk from donors with primary CMV infection before development of CMV
specific antibodies, in window period (7). “Breakthrough TT-CMV” may develop
in high-risk patients, possibly due to transfusion of blood from donors in the
window period. The source of this risk is mainly due to residual white blood cells
remaining in the component after leucodepletion. The other source is infectious
virions, which are detected during the reactivation of primary or latent infection
known to be not associated with leukocyte cells and are associated with CMV
DNA in plasma (3). In order to reduce the risk of donors in this term, nucleic acid
amplification test (NAT) is applied (8). For this reason, we aimed to perform CMV-
DNA screening in blood donors by real-time PCR assay, which is one of the test
methods used for CMV safe blood supply.

MATERIAL and METHODS

Study group and sample collection

This study was conducted after the approval from the local ethical committee
(Gulhane Military Medical Academy, Ankara, Turkey; Decision number: 16/1648—
748), and informed consent was obtained from the study subjects who were
eligible for blood donation based on blood donor questionnaires, and whole

Table 1. Donor distribution according to their age group and gender.

blood count results. All candidates had been questioned in detail for any chronic
or acute illness, and clinically examined by using routine methods. Samples were
collected for this study from March 2016 through June 2016. Whole blood
samples were collected in vacutainer blood collection tubes at the blood
collection sites. Sera was separated by centrifugation and were stored at -202C
until work.

Quantitative Real-time PCR

DNA isolation was performed by using viral DNA/RNA nucleic acid extraction
kit (Anatolia, Turkey) according to the direction of manufacturer. The primers
and probes targeting the UL20 type 1 membrane protein gene sequences were
used. The primers and probe sequences were; Forward: 5'-
ggaagtagcgtcggtgttttatg-3’, Reverse: 5'-gccacaacggcatctacgatc-3’, and Probe: 5'-
FAM-cagcgtcgtcgtcactcgtgge-BHQ-3' (9). The primer set amplifies a 118 base
pairs fragment. Internal control was the human glyceraldehyde-3-phosphate
dehydrogenase gene. The amplicon size was 145 base pairs, and primers and
probe sequences for internal control were as Forward: 5'-
tcctgcaccaccaactgcttag-3, Reverse: 5'-catcacrccacagyttyccagag-3’, and Probe: 5'-
VIC-aggtcatccatgacaactttggyatcg-BHQ-3' (MWG-Biotech, Ebersberg, Germany).
The PCR mixture without the template DNA was used as a negative control.
Previously prepared standards from laboratory between 10%-10* copies/ml were
used to determine the detection sensitivity of the PCR assay. The detection limit
of the quantitative real-time PCR was 10?2 copies/ml (83 IU/ml). Three
guantitative standarts were included for each PCR assay to determine the viral
load. The reaction mixture was prepared for all real-time PCR assays as follows:
1.25 U Hot Start Tag DNA polymerase (Bioron, Germany), 10 pmol of each
primer, 2.5 pmol TagMan probe, 0.2 mM dNTP mix, and 2.5 mM MgCl.. PCR
amplifications were carried out in a final volume of 25 pl of the PCR reaction
mixture, after the addition of 5 pl of the sample containing template DNA. The
amplification conditions were as follows: initial denaturation for 15 min at 95°C,
followed by 40 amplification cycles of 15 s at 95°C and 1 min at 60°C. PCR assays
were carried out by using ABI Prism 7500 Sequence Detection System (Applied
Biosystems, USA).

Statistical Analysis

The sample size was calculated at a %95 confidence level and a £5% margin of
error and a total of 1003 individuals were enrolled in this study. Unless stated
otherwise, means are calculated as arithmetic means + standard deviation (SD).
Calculations were assisted by database and statistical program (Excel, Microsoft
Corp., Redmond, WA).

RESULTS

Of the 1003 donors, 973 (97.01%) were male and 30 (2.99%) were female. Age
distribution of donors was between 18-64; mean age was 27. The age and gender
distribution of blood donors were given in Tablel. Most of the donors (75.47%)
were between 18-30 years old and male.

Age Groups

18-30 years 31-40 years 41-50 years 51-65 years Total
Gender n (%) n (%) n (%) n (%) n (%)
Female 9 0.90 6 0.60 10 0.99 5 0.50 30 2.99
Male 748 74.58 111 11.07 91 9.07 26 2.29 973 97.01
Total 757 75.47 117 11.67 101 10.06 28 2.79 1003 100

A total of 1 individual of 1003 blood donors was CMV DNA positive (0.099%).
The DNA quantity for positive donation was 1.75x102 IU/ml. CMV DNA positive
sample were tested for both IgG and IgM by ELISA. The donor who was positive
for CMV-DNA was positive for 1gG, whereas negative for IgM. The blood donor
was 24 years old and male.

DISCUSSION

Different methods have been applied to prevent the development of
transfusion-transmitted CMV infection in patients underwent transfusion.

Leukoreduction is the most preferred method among them. It has been reported
that leukoreduction reduces the risk of development of TI-CMV by 92% rate (10).
However, this method cannot totally prevent transmission of CMV that circulate
freely in plasma. Methods used to reduce residual risk are as follows; (i) Supply
of seronegative blood component, (ii) Supply of blood components from donors
who have been seropositive for a long time, (iii) Supply of CMV-DNA negative
components. These test methods applied to minimize the risk of transmission in
spesific patient groups, i.e. haemopoietic stem cell transplant patients or
neonatal patients. (7).
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For example; In the UK, in addition to leukodepletion, Advisory Committee on
the Safety of Blood, Tissue and Organs (SABTO) recommends the use of CMV
negative blood components to minimize risk when pregnant women need
elective transfusion. However, this only covers the pregnancy period and the
components of the blood to be used during labor are excluded. Since CMV
seropositive women are susceptible to re-infection and vertical transmission
with a new CMV, CMV DNA negative blood components are requested regardless
of serological profile of the pregnant woman (11).

Countries may follow different policies as to which patients should use CMV
DNA negative blood components. For example; leukoreduction and CMV DNA
negative blood components are used in Austria and Belgium for patients
receiving bone marrow transplantation. For the same group of diseases; in Spain
and Sweden, Leukoreduction or CMV DNA negative; in France, in addition to
leukoreduction, pathogen inactivation or CMV DNA negative blood component
must be provided (12). Multiple factors play a role in using different methods for
different patient groups. Financial reasons, technical possibilities and incidence
of CMV infection in the population are important factors in deciding the methods
to be used. In our country, there is no legal or medical regulation in which patient
group should be supplied with which blood components for CMV. Therefore, we
think that by taking the consideration the high seropositivity (13) of cmv in
Turkey, this and similar studies will be guiding in forming such policy.

CMV DNA concentration in samples from donors in window-period was
reported as 1000 IU/ml in whole blood samples and 100 IU/ml in plasma samples
(14). Therefore, the lower detection limit of quantitative real-time PCR in our
study is 83 IU/ml, which is considered to be sufficient for the detection of
infections especially in the window period. Serological test results of the blood
donor who were detected as positive for CMV by PCR test was not seem to be in
the window period.

The CMV seroprevalence was estimated in Turkey with a mean of 97% (95%Ul:

95-98) which is high comparing with other countries (14). In our study, CMV DNA
was found to be positive in one of 1003 participants (0.099%). The CMV IgG of
this donor was positive and IgM was negative. According to the current
literature, this data is the first data on CMV DNA positivity among blood donors
in our country. In a study conducted in the United States, CMV DNA positivity
rate was found to be 0.13% (42/31075), regardless of the serological profile of
blood donors like our study. However, in the same study, CMV DNA was studied
from the last seronegative specimens of 68 patients who developed
seroconversion, and two donors were positive (15). In a study carried out in
Germany, CMV DNA was screened in 96 minipool of donors and 6 samples were
found positive. The serological profiles of these six donors were examined; 4
donors’ 1gG, IgM and IgA were positive, one donor’s IgM and IgA positive, while
one donor was negative for all three markers (3). These data show the
importance of testing of CMV DNA in blood donation particularly for some
specific patient groups.
The limitation of the study was that the majority of the participants were male
and blood donors from different age groups could not be included in the study.
In order to determine the prevalence of CMV infection in blood donors in our
country, especially in the window period, studies are needed with more
participants from different geographical regions.
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