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ABSTRACT

Introduction: Tobacco consumption as smoking and chewing 
are the leading causes of cancer and death by kidney failure 
among the men globally. Hence present study was aimed at 
determining microproteinuria and other kidney functions in 
chronic cigarette smokers and non-smokers, determining 
whether smoking is associated with an increased risk for renal 
disease.
Material and Methods: The present study included 125 
subjects of age group 40-60 years. Out which 75 were 
cigarette smokers and 50 were normal healthy control. Urea, 
creatinine, uric acid and microalbuminuria were estimated by 
biochemistry fully auto-analyzer (CPC turbochem 100).
Results: In the present study, we found significant increased 
levels of urinary albumin and urinary albumin creatinine ratio 
in cigarette smokers as compared to non-smokers.
Conclusion: The urine albumin and uACR is directly related 
to number of cigarettes smoked per day.
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INTRODUCTION
Recent studies indicate that smoking, besides its well known 
cardiovascular consequences could accelerate the process 
of medical renal disease.1 Available texts on the effect of 
smoking on renal function in the subjects without renal 
disease are scarce.
Involvement of smoking in the development of 
atherosclerosis, thrombogenesis, vascular occlusion and 
derangement of hormonal systems is also well known.2 
Chronic smoking adversely influences the prognosis of 
nephropathies.3 Urinary albumin excretion as an index of 
renal damage is highly correlated with smoking in primary 
hypertension.4,5 Microproteinuria (30-300 mg % protein in 
urine per day) is an early indicator for progressive renal 
damage.
Whether chronic smoking itself causes renal damage or 
has an effect on renal function is unknown. In this regard, 
the renal effect of smoking in normal subjects may help in 
providing information on the development and/or progression 
of nephopathies in smokers.
Hence the aim of our study was to evaluate the effect 
of cigarette smoking on the renal functions such as 
microalbuminuria, serum urea, serum Creatinine and urinary 
albumin Creatinine ratio (uACR).

MATERIAL AND METHODS
Our study was carried out in the Biochemistry Department, 
Muzaffarnagar Medical College and Hospital, Muzaffarnagar 

from March 2017 to June 2017. The study was approved by 
Institutional Ethical Committee and informed consent was 
taken prior to the study. A total 125 subjects of age between 
40-60 years were enrolled in this study. Out of 125 subjects, 
75 were Cigarette smokers and 50 were normal healthy 
individuals. Cigarette smokers are classified as follows:
1.	 < 5 Cigarettes per day
2.	 5-10 Cigarettes per day
3.	 11-20 Cigarettes per day
4.	  > 20 Cigarettes per day 
Exclusion criteria 
Subjects with the diagnosis of high blood pressure and/
or taking antihypertensive drugs, diabetes or on oral 
hypoglycaemic drugs or with both hypertension and diabetes, 
Patients with known hepatitis B or C and HIV/AIDS were 
excluded.
Blood sample collection and processing
A 3 ml venous blood sample was collected from each 
participant, into a plain vial. After centrifugation at 1500 rpm 
for 3 minutes, the serum was assayed.
Biochemical analysis
Urease method was used to estimate serum urea and modified 
Jaffe’s method was used to estimate serum creatinine (by the 
use of automated chemistry analyzer Turbo Chem 100).
Urine sample collection and processing
For the screening of urinary albumin and urinary creatinine 
concentration, first morning void (timed) Quantitative 
midstream urine sample was taken.
Urinary Albumin (BCG method) and Creatinine (Jaffe’s 
metod) were estimated by using automated analyzer (CPC 
Turbo Chem 100). 
Urine Albumin Creatinine ratio (uACR) = Urinary Albumin 
(mg/dl) / Urinary Creatinine (gm/dl).
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STATISTICAL ANALYSIS
Statistical analysis was performed by using Graph pad prism 
version 5.0 (GraphPad software, www.graphpad.com). Chi-
square test was used for the analysis of p value.

RESULTS
Out of 125 non-diabetic normotensive subjects, 75 were 
smoker and 50 were non-smoker. The mean urine albumin 
and serum Creatinine level were significantly increased 
in smokers as compared to non-smokers (P<.0001) but no 
significant changes were observed in mean urea and uric acid 
levels. [Table 1].
Smokers have significant higher of urinary albumin (58.75 
mg/L) than non-smokers (P < 0.0001). Microalbuminuria 
was found to be directly related to the amount of cigarettes 
smoked per day among the smokers (n=75)[Figure 1].
Mean urinary ACR (93.98 µg/mg) in smokers was higher 
in smokers than in non-smokers (18.99 µg/mg) (P<0.001) 
[Figure 2]. The amount of cigarettes smoked per day was 
found to be directly related to urinary ACR levels in smokers 
(n=80) [Figure 3]

DISCUSSION
The present study shows non-diabetic normotensive smokers 
had higher mean urinary albumin level and urinary albumin 
creatinine ratio, which is directly related to the number of 
cigarettes smoked per day among smokers. Our results are in 
accordance with many previous studies.6-10 Microalbuminuria 
is almost double in smokers as compared to non-smokers 
with the primary hypertension.4

Enhanced vascular permeability, albuminuria and 
abnormalities in renal function are due to AGEPs, which 
are complex cross linking compound formed as a result of 
interaction between reducing sugars and the amino groups 
of plasma proteins, lipids and nucleic acids.11,12 AGEPs also 
accelerate vasculopathy of ESRD in diabetics.13-15 
Rapid formation of AGEPs on proteins in vitro and in vivo 
can be induced by the Glycotoxins and highly reactive 
Glycation products found in aqueous extracts of tobacco 
and cigarette smoke.16 A similar effect from the AGEPs that 
are formedby the reaction of glycotoxins from cigarette 
smoke with serum and tissue proteins on the systemic and 
renal vasculature is expected.Insulin resistant is another 
mechanism by which there are patho-physiological effects of 
smoking induced renal damage in non-diabetic subjects17-19 
known relation between albuminuria20 and abnormalities in 
the renal function21,22 to insulin resistance is well known. 
Endothelial dysfunction induces imbalance between the 
contracting and relaxing substances produced by the 
endothelium and thus is the mechanism by which AGEPs 
and insulin resistance induce the renal damage. Smokers 
have increase levels of endothelin 14 as compared to non-
smokers. And, also there is an indirect evidence available 
for a disturbance of endothelin, prostacyclin or nitric oxide 

Variables Smokers (75) Non- Smokers (50) p-Value
Urea (mg/dl) 28.35 ± 4.27 27.52 ± 4.56 0.3 NS
Creatinine (mg/dl) 1.0 ± 0.13 0.91 ± 0.13 <0.0001S
Uric Acid (mg/dl) 5.92 ± 5.06 5.53 ± 0.54 0.56 NS
Urine Albumin (mg/L) 58.75± 34.11 18.76 ± 2.37 <0.0001S
S stands for significant, NS stands for non-significant

Table-1: Variables in study

Figure-1: Association between quantity of smoking and mean 
urinary albumin in smoker

Figure-2: Mean urinary albumin creatinine ratio (uACR) between 
smokers (n=75) and non-smokers (n=50) is compared
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Figure-3: Association between quantity of smoking and mean 
urinary albumin creatinine ratio in smokers is shown
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release on stimulation in smokers.23-25

Limitation of the Study: However, limitations of this 
study are a small number of subjects, single centre data and 
screening with one timed urine sample.

CONCLUSION
Normotensive and non-diabetic smokers have significantly 
higher levels of urine albumin and urine albumin creatinine 
ratio when compared to controls. The quantity of smoking 
has a direct effect on the urine albumin and urine albumin 
creatinine ratio (uACR). This research domain needs further 
attention of physicians and nephrologists, looking into the 
highly prevalent smoking addiction in the Indian community 
that may act as an independent risk factor for renal function.
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