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Homocystein Levels in Diabetic Patients on Hemodialysis
Diyaliz Tedavisindeki Diyabetik Hastalarda Homosistein Dizeyleri
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Abstract

Obijective: Atherosclerotic diseases (ASD) are the maijor risk factors for mortality and morbidity in diabetic patients on hemodialysis (HD). Ho-
wever, the extent of the role of hyperhomocystinemia as a risk factor for ASD is uncertain in diabetic HD patients. In this study we examined
the association of homocysteine levels with ASD in diabetic HD patients.

Method: We enrolled 25 diabetic patients on HD (DM group) (12M, 13 F, mean age 60+8y) and 25 non-diabetic patients on HD (N group) (12M,
13 F, mean age 57+8 y). Patients are evaluated for atherosclerotic disease and ureaq, creatinin, albumin, total cholesterol, LDL, HDL, vitamin
B 12, folic acid and homocysteine levels were measured.

Results: There was no difference between homocysteine levels of diabetic and non-diabetic HD patients (20.3+2.3mmol/ml vs.
18.2+1.1mmol/ml, p=0.467). The prevalence of ASD in diabetic HD patients was higher than non diabetic HD patients (72% vs. 44%, p=0.042).
In DM group, the patients with ASD had significantly higher homocysteine levels than the patients without atherosclerosis (20.5£3.2mmol/ml
vs. 14.4+1.6 mmol/ml, p=0,017). In N group, patients with ASD had significantly higher homocysteine levels than patients without ASD (21.7+2.8
mmol/ml vs. 16.3+3.0 mmol/ml, p=0.036).

Conclusion: We conclude that hyperhomocystinemia in diabetic and non-diabetic patients on HD may contribute fo their excess incidence of
ASD. Turk Jem 2007; 11: 20-2
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Ozet

Giris: Son dénem bobrek yetmezligi olan diyabetik hastalarda aterosklerotik hastaliklar &nemli morbidite ve mortalite nedenlerindendir. Diya-
liz tedavisindeki diyabetik hastalarda homosistein ve aterosklerotik hastalik iliskisi ile ilgili celiskili yayinlar mevcuttur. Bu ¢calismamizda diyaliz
tedavisindeki diyabetik hastalarda homosistein duzeylerinin aterosklerotik hastalikla iliskisini arastirdik.

Materyal-Metod: Calismaya diyaliz tedavisindeki 25 diyabetik hasta (12E, 13K, ort. yas 60+8yil) ve diyaliz tedavisindeki 25 diyabetik olmayan
hasta (12E, 13K, ort. yas 57+8 yil) dahil edildi. Hastalar aterosklerotik hastalik agisindan degerlendirildi. Kan 6rnekleri diyaliz 6ncesi alindi ve
Ure, kreatinin, albumin, total kolesterol, LDL, HDL, vitamin B12, folik asit ve homosistein duzeylerine bakildi.

Bulgular: Diyabetik ve diyabetik olmayan diyaliz hastalar arasinda homosistein dizeyleri agisindan fark saptanmadi (20.3+2.3mmol/ml ve
18.2+1.1mmol/ml, p=0,467). Diyabetik diyaliz hastalarinda aterosklerotik hastalik diyabetik olmayanlara gére daha fazla gézlendi (72% ve 44%,
p=0.042). Diyabetik ve diyabetik olmayan diyaliz hastalarinda aterosklerotik hastaligi olanlarda olmayanlara gére daha yuksek homosistein
duzeyleri gozlendi (sirasiyla, 20.5+3.2mmol/ml vs 14.4+1.6 mmol/ml, p=0,017 ve 21.7+2.8 mmol/ml vs 16.3+3.0 mmol/ml, p=0,036).

Sonug: Sonug olarak diyabetik ve diyabetik olmayan diyaliz hastalarinda homosistein dizeyi yoksekligi artmis aterosklerotik hastalik sikligi ile
birliktedir. Calismamizda diyabetik diyaliz hastalarinda homosistein dizeyleri diyabetik olmayan diyaliz hastalarindan farkli bulunmarmustir.
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Introduction traditional risk factors such as smoking, hypertension,

dyslipidemia are relatively limited predictors of atherosclerotic
Atherosclerotic diseases (ASD) are the maijor risk factors of disease specific mortality and morbidity in patients on HD (2).
mortality and morbidity in diabetic patients and patients on Hyperhomocysteinemia is an independent risk factor of ASD in
hemodialysis (HD) (1). Despite their widespread prevalence, diabetic patients (3-5). However, it is still controversial in
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end-stage kidney disease patients who underwent long-term
dialysis (6-9). In this study we examined the significance of
homocystein (Hcy) levels in predicting atherosclerotic
cardiovascular disease in diabetic and non- diabetic HD patients.

Subjects and Methods

We evaluated 50 patients with end stage renal disease who
received HD three times per week. The study population was
restricted to patients whose urine volume was < 100 ml between
HD sessions with almost no residual renal function. We divided
the patients info two groups. Diabetic patients (DM group):
(12 male, 13 female, mean age 59.6+7.9 y), non-diabetic patients
(N group): (12 male, 13 female, mean age 56.7+8.7 y). Patients in
both groups were adjusted for age and HD duration.
Atherosclerotic disease was defined as a history of angina
pectoris or myocardial infarction, ischemia on electrocardiography,
calcification of vasculature on X-ray or a coronary artery bypass
or angioplasty or a previous angiogram showing significant
occlusive disease. Patients with atherosclerotic disease were
defined as ASD (+) and patients without atherosclerofic diseases
were assigned as ASD (-).

Levels of ureaq, creatinin, albumin, total cholesterol, LDL, HDL,
ferritin, vitamin B 12, folic acid and Hcy levels were measured in
all patients. Blood samples were obtained before HD from each
patient. Homocysteine levels were measured by fluorimetric high
performance liquid chromatography method.

The statistical analysis was performed using the SPSS 10.0 (SPSS,
Inc., Chicago, IL) package. Results were expressed as mean
values = SD. Statistical analysis based on unpaired Student's t
test and Pearson correlation analysis. P<0.05 was accepted as
statistically significant.

Results

The characteristics of DM group and N group are shown on
Table 1. In our study there was no difference between Hcy levels
of diabetic and non-diabetic HD patients (20.3+2.3 mmol/ml vs.
18.2+1.1 mmol/ml, p=0.467). ASD (+) patients had higher Hcy

levels than ASD (-) patients (22.1+2.8 mmol/ml vs. 15.3+4.6
pmol/ml, p=0.005). In DM group ASD (+) patients had higher Hcy
levels than ASD (-) patients (20.5+3.2mmol/ml vs 14.4+1.6
mmol/ml, p=0.017). There was no difference in ureq, creatinin,
LDL, HDL, total cholesterol and ferritin levels between ASD (+) and
ASD (-) patients in DM group. In N group ASD (+) patients had
higher Hcy levels than ASD (-] patients (21.7+2.8 mmol/ml vs
16.3+3.0 mmol/ml, p=0.036). There was no difference in ureq,
creatinin, LDL, HDL, total cholesterol and ferritin levels between
ASD (+) and ASD (-) patients in N group. Diabetic patients had
higher incidence of ASD than non diabetic pateints (72% vs 44%,
respectively, p=0.042). Hcy was associated with albumin levels
(r=0.347, p<0.05). There was no correlation between Hcy levels
and total cholesterol, LDL, HDL levels, hypertension and HD
duration.

Discussion

Cardiovascular diseases are the major risk factors of mortality
and morbidity in patients on HD and this is largely attributable to
advanced atherosclerosis (10). Diabetic patients on HD are at
higher risk for cardiovascular diseases since diabetes and end
stage renal disease have additive impacts on the development
and progression of atherosclerosis (11). Hyperhomocysteinemia
is a cardiovascular risk factor in the general population, and in
patients with diabetes (12,13). Because hyperhomocysteinemia is
common in dialysis patients, hyperhomocysteinemia is
emerging as an important risk factor for atherosclerotic disease
in patients on HD. Previous analyses have provided conflicted
data regarding the association between Hcy levels and
atherosclerotic disease in HD patients. Dennis et al. reported that
high Hcy levels in HD patients were associated with
atherosclerotic and thrombotic diseases (7). Moustapha et al
found that high Hcy levels were associated with cardiovascular
mortality in HD patients (9). It has been proposed that this high
prevalence of hyperhomocysteinemia in dialysis patients is one
of the main reasons for the high rate of cardiovascular events
and poor clinical outcome in these individuals. Sakurabayashi et
al. found that hyperhomocysteinemia, along with advanced age,

Table 1. The characteristics of DM and N group patients

DM group N group p-value

Patient (M,F) 25(12:13) 25(12:13) =
Age 59.6+79 56.7+8.7 NS
Hemodialysis duration (month) 522+57 69.2 + 3.1 NS
BUN (mg/dl) 83.7+8.2 847+ 5. NS
Creatinin(mg/dl) 7419 79 +19 NS
Vitamin B12 (pg/ml) 679.3 £ 39.0 432.8 + 81.3 NS
Folic asit (ng/ml) 124 +7.1 10.9 + 6.1 NS
Albumin (g/L) 43+05 46+0.5 NS
TCholesterol(mg/d|) 161.7 + 37.5 145.5 + 43.9 NS
LDL (mg/dl) 78.0 + 26.1 72.2 +27.6 NS
HDL (mg/dl) 277 +34 320+59 NS
Homocysteine(mmol/L) 20.3+2.3 18.2+£1.1 NS
DM group: diabetic group, N group: non-diabetic group, NS: not significant
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systolic hypertension, and smoking worsen atherosclerosis in
chronically uremic patients (12). Lee et al. reported an association
between hyperhomocysteinemia and atherosclerotic disease in
HD patients but failed to find a difference between diabetic and
non diabetic HD patients according to Hcy levels (13). Our study
is in line with Lee et al. as we could not find a difference in Hcy
levels between diabetic and non diabetic HD patients.

Although some studies reported positive correlations between
increased Hey and higher rate of mortality in dialysis patients (10, 14),
other studies failed to show such an association or found
paradoxically reversed correlations. Sirrs et al. did not found any
correlation between Hcy and vascular access complications in
HD patients (15). However, they found significantly higher
9-month mortality in HD patients with Hcy levels higher than 27
micromol/L. Taruangsri et al. found that hyperhomocysteinemia
is not an independent factor in the genesis of atherosclerosis in
HD patients (16). Zadeh et al. showed that in HD patients, there is
a paradoxically inverse association between poor clinical
outcome and Hcy levels (17). Oishi et al. reported that diabetic
dialysis patients had lower Hey levels than non-diabetic dialysis
patients and they suggested that this is because of a disorder in
the demethylation pathway of Hey (1).

In our study, there is a relationship between hyperho-
mocysteinemia and atherosclerosis in patients on HD. Diabetes
itself being a risk factor for atherosclerosis brings out atheroscle-
rotic risk factors of great importance in diabetic patients on HD.
In vitro, homocysteine injures the endothelium through
production of free radicals, suppression of nitric oxide production
and Hcy also prevents anticoagulation function of endothelium,
and oxidates low density lipoprotein cholesterol and causes
atherosclerosis (18). Hyperhomocysteinemia, therefore, is a good
indicator of risk for atherosclerosis in chronic uremic patients.
There was no difference between diabetic patients and non
diabetic patients according to Hey levels. Hyperhomocysteinemia
per se could not explain the increased cardiovascular mortality
and morbidity rates seen in diabetic patients on HD. Traditional
and non-traditional risk factors of atherosclerosis other than hcy
levels may be the reason of the increased atherosclerosis in
these patients.

In conclusion, high Hcy level is an independent risk factor for
atherosclerosis in diabetic and non-diabetic patients on HD and
hyperhomocystinemia may contribute to their excess incidence
of ASD in these patients.

Table 2. Corralation between Hcy levels and other parameters

Parameters Correlation P value
Albumin 0.347 <0.05
Total cholesterol 0.067 NS

DL 0.112 NS
HDL 0.180 NS

HD duration 0.109 NS

NS: not significant
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