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SUMMARY :

Purpose : Our aim was to investigate the roles of the levels of serum urea, parathyroid hormone and
plasma histamine on the pathogenesis of hemodialysis pruritus. Methods : Levels of plasma histamine,
urea and parathyroid hormone in 40 patients with pruritus and 20 healthy controls were determined.
Results : The levels of plasma histamine, urea, parathyroid hormone in study group were significantly hig-
her than those of the controls (p<0.01 for all comparisons). The were no correlations between itch skore
and plasma histamine, parathyroid hormone, or urea. Conclusion : We conclude that the etiology of pruri-
tus in hemodialysis patients is not related to the increased levels of plasma histamine, urea and parathyroid
hormone, and requires further investigation.
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INTRODUCTION pruritus is unclear, various factors are hold respon-
sible. In this study, we investigated the roles of the
levels of serum urea, parathyroid hormone and
plasma histamine on the pathogenesis of hemodi-
alysis pruritus. In addition, we questioned the exis-
tence of a correlation between the severity of pruri-
tus and the levels of serum urea, parathyroid hor-
mone and plasma histamine.

Generalized pruritus is one of the most common
features of chronic renal failure (1, 2. 3). Pruritus in
patients undergoing dialysis treatment was first re-
ported in 1932, The prevalence of pruritus was re-
ported to be 13 % (4). Later, the prevalence figure
has been reported (o be in the range of 15 % to 90 %
(1, 5.6.7). Hemodialysis is suggested to be an im-
portant trigger of pruritus. The pruritus can be inter- MATERIAL AND METHODS
mittent and mild, or it can be continuous and severe '
(8,9). Several studies have been conducted to exa-
mine the relationship between pruritus and the du-
ration and number of hemodialysis sessions. Altho-

Forty (22 male, 18 female) hemodialysis pati-
ents with pruritus in Isparta State Hospital Hemodi-
alysis Unit were included in the study. The control
group consisted of 20 healthy persons (10 males, 10
females). The patients were examined dermatolo-
gically and the characteristics of pruritus were re-
corded. The severity of pruritus was graded betwe-
Although the pathogenesis of the hemodialysis en 0 and 5 as follows :

ugh there are studies reporting that pruritus decrea-
ses oris eliminated with hemodialysis. other studies
report the opposite effect (4, 6, 8).
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Grade O : No pruritus

Grade | Occasional mild pruritus

Grade 2 : Continuous mild pruritus

Grade 3 : Medium pruritus

Grade 4 Severe pruritus that affects

resting but not activity

Grade 5: Severe pruritus that affects

both resting and activity

The serum samples ol the control group and the
patients obtained before hemodialysis were stored
at -20°C until worked on. Serum urea, creatinine,
parathormone. and histamine levels of the hemodi-
alysis group were measured. In the control group.
serum urea, parathormone, and histamine levels
were measured. Serum urca. parathormone, and
histamine levels of the two groups were compared.
Furthermore. the correlation between pruritus se-
verity and the levels of serum urea. parathormone,
and histamine was investigated. Student-t test has
been used for statistical analyses.

RESULTS

The mean age of the hemodialysis group was
49.92 years (range 13 o 72 years). The mean hemo-
dialysis duration was 18.25 months (range 2
months to 4 years). Table | depicits the dermatolo-
gical examination results of the hemodialysis gro-
up. Pruritus increased in 27.5 % of the patients.
whereas it decreased in 22.5 % and remained the sa-
me in 50 % of the patients. The pruritus severity
arades were cvaluated to be grade 1,2, 3,4, and 5 in
7.5%.27.5%.42.5 %. 12.5 %, and 10 % ol the pati-

ents, respectively.

Serum urea levels were high in all of the hemo-
dialysis patients: the mean level was 277.12+0.95
me/dl (range 49 (0 359). There was no correlation
between pruritus severity and the serum urea levels.
In the control group, the serum urea levels were wit-
hin normal levels.

The mean serum parathormone level was
33114 +3.74 pa/ml (range 7.4 10 632) in the hemo-
dialysis group. In the control group. the mean value
was 34.49 +0.56 pg/ml (range 7.8 o 58.1). Serum
parathormone level was significantly higher in the
hemodialysis group compared to the control group
(p<0.01) (Fig. 1). There was no correlation between
the severity of pruritus and the serum parathormone
level in the hemodialysis group (Fig. 2).
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Pruritus 40 100.0
Xerosis 19 47.5
Concave nail deformity ) 225
Tinea pedis 7 17.5
Exaggerated longitudial ridging 6 15.0
Hyperpigmentation 5 125
Nail pitting 4 10.0
Punctate erosion 4 10.0
Tinea unguium 4 10.0
Petechiae-Ecchymoses 4 10.0
Onycholysis 4 10.0
Keratosis pilaris 3 TS
Alopecia 3 7.5
Vitiligo 2 5.0
Leukonychia 2 5.0
Splinter hemorrhages 2 5.0

Table 1 : The dermatological examination results of the patients
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Fig | : Serum parathormone levels in the hemodialysis and
control groups.

The mean serum histamine level was 2.87
+ 1.69 nmol/l (range 0.33 o 16.0). The mean value
in the control group was 0.82 = 0.25 nmol/I (range
0.32 to 1.12). The serum histamine level was signi-
ficantly higher in the hemodialysis group compa-
red to the control group (p<0.01) (Fig. 3). There
was no correlation between the severity of pruritus
and serum histamine level in the hemodialysis gro-
up (Fig. 4).
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Fig 2 - Comparison of the severity of pruritus and serum parat-
hormone level.
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Fig 3 Plasma histamine levels in the hemodialysis and control
groups.

DISCUSSION

The ctiology of pruritus in hemodialysis pati-
ents remains unknown. Various factors, such as
high serum vitamin A levels, hypermagnesemia,
hyperphosphatemia, hypercalcemia, or drugs used
in chronic renal failure have been suggested to cau-
se pruritus in patients undergoing hemodialysis (3,
6, 10-14). In addition to these factors, high serum
urea levels, secondary hyperparathyroitism, or
high plasma histamine levels have been suggested
in the etiopathogenesis of the pruritus.

Conlflicting studies have been reported on' the
relation between pruritus and high serum urea le-

Pruritus

Plasma histamine levels
Fig 4 - Comparison of the prurits severity and plasma histanine
level.

vels. However, high serum urea level is not consi-
dered to be the major responsible factor for pruritus
(4, 10, 15). In several studies, it has been reported
that no correlation exists between high levels of se-
rum calcium, phosphate, magnesium, alkaline
phosphatase, creatinine and pruritus (4, 15, 16).

In our study, serum urea levels were high in all
of the patients; however, there was no correlation
between the high serum urea level and the severity
of pruritus. In addition, pruritus has increased in
27.5 % of the patients; thus, we think that high se-
rum urea level is not the major responsible factor
for pruritus.

Secondary hyperparathyroitism is frequently
observed in hemodialysis patients (6, 7). In some
studies, parathormone levels were reported (o be
higher in prurituc hemodialysis patients comparcd
to nonpruritic hemodialysis patients. In addition.
pruritus was reported to be eliminated in a short pe-
riod following parathyroidectomy. These results
indicate that secondary hyperparathyroidism may
be a major factor for pruritus (6, 15, 18). Some rese-
archers suggested that secondary hyperparathyroi-
dism causes histamine to be released from mast
cells (6, 15, 16, 18). On the other hand, there are stu-
dies reporting the opposite view (4, 5, 6, 17. 19).

In our study, the parathormone level was signi-
ficantly higher in the hemodialysis group compa-
red to the control group (p<0.01). There was no cor-
relation between the parathormone level and the se-
verity of pruritus. These results suggest that secon-
dary hyperparathyroidism is not a major factor for
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pruritus in hemodialysis patients.

Increase in plasma histamine levels is another
possible factor in the etiopathogenesis of the hemo-
dialysis pruritus. Researchers suggested that the
increase in plasma histamine level may be caused
by an augmented number of mast cells, various
membranes used for dialysis, sterilisation methods,
or accumulated histamine which is normally excre-
ted by the kidney (5, 12, 16. 20-25).

In our study. the plasma histamine level was sig-
nificantly higher in the hemodialysis group compa-
red to the control group (p<0.01). There was no cor-
relation between the plasma histamine levels and
the severity of pruritus.

In this study. we have examined the levels of se-
rum urea, parathormone and plasma histamine that
are held responsible in the ethiopathogenesis of the
hemodialysis pruritus. Although all three factors
were higher in the hemodialysis group compared to
the control group, there were no correlations betwe-
en these levels and the severity of pruritus. We think
that the etiopathogenesis of the hemodialysis pruri-
ws is rather complex and further studies should be
conducted to clarily the etiopathogenesis ol the
pruritus.

Dr.Vahide BAYSAL

Siileyman Demirel Universitesi Tip
Fakiiltesi

Dermatoloji Anabilim Dah

ISPARTA - TURKIYE

Phone : 246 - 232 66 58 / 158

Correspondence to :

REFERENCES

I. Bencini PL. Montagnino G. Citterio A, Graziani G. Crosti C,
Ponticell C : Cutancous abnormalities in uremic patients.
Nephron 1985: 40 : 316-321.

2. Gilcherst BA. Roure JW. Mihm MC : Clinical and histologi-
cal skin changes in chronic renal failure : Evidence for a di-
alysis - resistant. transplant - responsive microangiopathy.
Lancet 1980: 13 : 1271-1275.

30

N

6.

=]

16.

=

o)

20.

S}

Garcia - Bravo B, Rodriguez - Pichardo A, Camacho F @ Ure-
amic follicular hyperkeratosis. Clin Exp Dermatol 1985: 10 :
448-454.

Stahle - Backdahl M, Hagermark O, Lins L : Pruritus in pati-
ents on maintenance hemodialysis. Acta Med Scand T98%:
244 1 55-60.

Mettang T, Fritz P, Weber J, Machleidt C. Hubel E. Kuhl-
mann U : Uremic patients on hemodialysis or continuous
ambulatory peritoneal dialysis (CAPD). The role of plasma
histamine and skin mast cells. Clin Nephrol 1990: 34: 136~
141.

Poticelli C, Bencini PL, Uremic pruritus : A review. Nephron
1992; 60 : 1-5.

Goldberg A, Korzets Z, Bernheim J, Mekori YA : Cutancous
responses to histamine, compound 48/80. and codeine in pi-
tients with chronic renal failure. Ann Allergy 1991: 67 : 325-
529

Mansur T, Akgiin N, Uremi kaginusi : Etyopatogenez ve
Tedavi. T Klin Dermatoloji 1995: 5 : 54-59.

Onsun N, Balsever Y, Karakullukcu F. Niganct P. Atlga-
noglu U, Bozfakioglu S : Hemodialitik kronik bibrek yet-
mezligi olgularida dermatolojik bulgular. 13. Ulusal Der-
matoloji Kongre Kitabi, Adana, 1990: 631-63-.

_Cohen EP, Russell TJ, Garancis IS : Mast cells and calcium

in severe uremic itching : Am J Med Sci 1992: 303 : 360-303.

Kroes S, Smeenk G : Serum vitamin A levels and pruritus in

patients on hemodialysis. Dermatologica 1983: 166 1 199-
202.

. Dimkovic N, Djukonovic L, Radmilovic A, Bojic P. Juloski

T : Uremic pruritus and skin mast cells. Nephron 1992: 61
5-9.

. Berne B. Walquist A, Fischer T- Daniclson BG. Berne €

UV treatment of uremic pruritus reduces the vitamin A con-
tent of the skin. Eur J Clin Invest 1984: 14 : 203-206.

_Nilsson P. Johansson SG. Danielson BG : Magnesium studi-

es in hemodialysis patients before and after treatment with
low dialysate magnesium. Nephron 1984 37 : 25-29.

. Massry SG. Popovizer MM, Coburn JW. Makolf DL. Max-

well MH. Kleeman CR: Intractable pruritus as a manifestati-
on of secondary hyperparathyroidism in uremia. N Eng
Med 1968; 279 : 697-700.

Gill DS, Fonseca VA, Barradas MA, Balliod P. Moorhead
JF. Dandona P : Plasma histamine in patients with chronic
renal failure and nephrotic syndrome. J Clin Pathol 1991: 44
243-245.

_ Carmicheal AJ, Mchugh MM, Martin AM, Farrow M : Scro-

logical markers of renal itch in patients receiving long term
haemodialysis. Br Med J 1988: 295 : 157,

. Hampers CI, Katz AJ, Wilson RE, Merrill JP : Dissapperan-

ce of "uremic” itching after subtotal parathyroidectomy. N
Eng J Med 1968: 279 : 695-697.

_Stahle - Backdahl M : Uremic pruritus clinical and experi-

mental studies. Acta Venereol-Supp (Stockh) 1989: 145 1-
38.

Klein LR, Klein JB, Hanna R, Callen JP : Cutancous masl
cell quantity in pruritic and nonpruritic hemodialysis pati-
ents. Int J Derm 1988: 27 : 557-559.h

Francos GC, Kauh YC, Gittlen SD. Schulman ES. Besavab

A, Goyal S, Burke JF : Elevated plasma histamine in chronic
uremia. Effects of Ketotifen on pruritus. Int J Derm 1991:
30: 884-889.



29

. Stockenhuber F, Kurz RW, Sertl K, Grimm G, Balcke P :

Increased plasma histamine levels in uremic pruritus. Clini-
cal Science 1990; 79 : 477-482.

23. Stockenhuber F, Sunder - Plassmann G, Balcke P : Increased

plasma histamine levels in chronic renal failure. N Eng Med
1987: 6 : 386.

. Cavaillan JM. Poignet JL, Fitting C. Delons S, Pusineri C,

David B : High in vitro spontancous histamine release in
long - term hemodialyzed patients. J Allergy Clin Immunol
1990: 85 : 859-864.

- Matsui C, Ida M. Hamada M, Morohashi M, Hasegawa M :

Effect of Azelastin on pruritus and plasma histamin levels in
hemodialysis patients. Int J Derm 1994 33 : 868-871.



