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Previous results suggest that cigarette smoking increases the risk of chronic renal failure particularly in patients with nephroscle-
rosis and glomerulonephritis. Furthermore, results also give evidences that smoking can promote atherogenesis in renal arteries 
and it can accelerate the development of end-stage renal disease. In this latter patients group ACE (angiotensin-converting 
enzyme) gene I/D (insertion/deletion) polymorphism associates survival. The aim of this study was to test the impact of smoking 
on survival. In addition, we hypothesize that there are associations between smoking habits, glomerulonephritis and ACE gene 
I/D polymorphism in hemodialysis patients with end-stage renal disease.

Smoking habit 
Total P

I. Current smokers II. Ex-smokers I. Non-smokers 
Number of patients % (n) 22.2% (159) 9.8% (70) 67% (480) 100.0% (709) -

Age, mean±SD (years) 48.1±14.9 58.5±12.9 56.6±15.4 54.9±15.5
I vs II and I vs III, 

P<0.001

Male % (n) 71.7 (114) 84.3 (59) 42.3 (203) 53.2 (381)
I vs II, P=0,04; I 
vs III and II vs III, 

P<0.001 

Female % (n) 28.3 (45) 15.7 (11) 57.7 (277) 46.8 (335)

Cause of ESRD % (n)

         Glomerulonephritis 41.5 (66) 34.3 (24) 24.0 (115) 28.9 (207) I vs III, P<0.001

         Tubulointerstitial 19.5 (31) 15.7 (11) 27.1 (130) 24.2 (173) II vs III, P=0.04 

         Diabetes mellitus 6.9 (11) 18.6 (13) 19.4 (93) 16.5 (118)
I vs II and I vs III, 

P<0.001

         PKD 10.1 (16) 8.6 (6) 7.1 (34) 7.8 (56) NS

         Hypertension 3.8 (6) 4.3 (3) 7.7 (37) 6.6 (47) NS

         Other 18.2 (29) 18.6 (13) 14.8 (71) 16.1 (115) NS

Dialysis vintage, mean±SD 
(months) 

36.2±34.2 31.6±29.9 33.6±31.7 34.0±32.0 NS

ACE-genotype % (n)

         II 19.5 (31) 20.0 (14) 19.8 (95) 19.7 (141)

NS         ID 47.8 (76) 44.3 (31) 40.8 (196) 42.6 (305)

         DD 32.7 (52) 35.7 (25) 39.4 (189) 37.7 (270)

Frequency of allele % (n)

         I 43.4 (138) 42.1 (59) 40.2 (386) 41.0 (587)
NS

         D 56.6 (180) 57.9 (81) 59.8 (574) 59.0 (845)

The study design was prospective, observational and multicenter cohort. Data was collected from 716 prevalent chronic  
hemodialysis patients whose blood samples were genotyped for ACE gene I/D single nucleotide polymorphism. Patients, who were 
followed up to 144 months, were allocated into groups based on their smoking habits (current smoker, ex-smoker, non smoker), 
I/D genotype and cause of end-stage renal disease. 

Predictors
Logistic regression

Univariate Multivariate stepwise 
OR 95% CI P OR 95% CI P

Age 1.04 1.03-1.06 <0.001 1.04 1.03-1.05 <0.001
Male vs female 2.32 1.66-3.26 <0.001 1.89 1.30-2.73 <0.001
Smoker + ex-smoker
vs.
Non-smoker 

2.05 1.47-2.88 <0.001 1.46 1.01-2.12 0.04

ACE genotype (I/I vs D/D) 1.13 0.73-1.76 0.59 - - -

Our data suggests that smoking has no impact on survival in hemodialyzed chronic kidney disease patients. Furthermore, 
in this patient group smoking significantly associates with glomerulonephritis while ACE gene I/D polymorphism do 
not seem to be associated with it. Further research need to clarify the role of smoking in the pathomechanism of 
glomerulonephritis and also in survival of hemodialysis patients.
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Table 1. Baseline characteristics of dialyzed patients by smoking habit  
(PKD: Polycystic Kidney Disease) 

Figure 1. Cox proportional hazard model for survival in dialyzed patients

Figure 2. Kaplan-Meier survival estimates for patients with different 
smoking habits (log-rank test: P=0.15)

Figure 3. Kaplan-Meier survival estimates for different genotype of smokers and ex-smokers  
patients (long-rank test: I/I vs I/D, P=0.88; I/I vs D/D, P=0.57; I/D vs D/D, P=0.31)

Table 2. Uni- and multivariate logistic regression models with glomerulonephritis as dependent variable
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