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Abstract
Background: Cardiovascular disease is the 
leading cause of morbidity and mortality in 
patients of Chronic Kidney Disease (CKD). Ac-
cording to recent studies, insulin resistance 
and compensatory hyperinsulinemia may 
have some important roles in cardio-renovas-
cular complications of these patients. So, the 
aim of this study was to evaluate the insulin 
resistance status in nondiabetic CKD patients 
and whether it correlates with glomerular 
function. Materials and methods: This cross-
sectional comparative study was carried out 
in the Department of Biochemistry, Chatto-
gram Medical College from January to De-
cember, 2016. A total of 130 subjects of 30-
60 years were included by nonprobability 
consecutive sampling. Of them, 80 were non-
diabetic CKD patients of stages III-V and 50 
were healthy controls. Fasting plasma glu-
cose, creatinine and insulin concentrations 
were measured using automated analyzers. 
Insulin resistance index was determined by 
Homeostatic Model Assessment Insulin Resist-
ance (HOMA-IR) whereas eGFR was calculat-
ed by MDRD formula. Results: The nondia-
betic CKD patients had significantly higher 
mean fasting plasma insulin (18.08 mIU/L) 
compared to controls (9.43 mIU/L). They also 
showed significantly higher mean HOMA-IR 
values (4.37) relative to healthy individuals 

(2.23). Overall, insulin resistance was 66% in 
nondiabetic CKD patients vs. 18% in controls. 
There was significant association of insulin re-
sistance with CKD. But, HOMA-IR did not 
seem to correlate with CKD stages or eGFR. 
Conclusion: In conclusion, this study re-
vealed significant association between insulin 
resistance and nondiabetic CKD, even though 
substantial correlation between insulin resist-
ance and glomerular filtration rate was ab-
sent.     
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Introduction 
Chronic Kidney Disease (CKD) is an important 
public-health problem with high prevalence, in-
creasing incidence, and very high morbidity and 
mortality1. Significant proportion of CKD patients 
die from cardiovascular diseases2. Insulin Resist-
ance (IR) the central component of metabolic syn-
drome, as well as compensatory hyperinsulinemia 
have drawn significant attention regarding this in-
creased cardiovascular morbidity or mortality in 
CKD. This is largely due to the established role of 
insulin resistance in cardiovascular pathogenesis 
and particularly high prevalences of both insulin 
resistance and cardiovascular mortality in chronic 
kidney disease. According to some recent studies, 
insulin resistance is quite common in both diabetic 
and nondiabetic CKD, even when GFR is within 
normal range3-6. Besides, a growing body of evi-
dence suggests that not only CKD aggravates in-
sulin resistance but insulin resistance and the asso-
ciated metabolic disorders also contribute to CKD 
and its cardiovascular problems7-11. So, insulin re-
sistance is supposed to be a novel target for pre-
vention and management of CKD and its cardio-
vascular complications12-13. Yet, to the best of our 
knowledge, there had been no reference regarding 
insulin resistance in Bangladeshi CKD patients. 
So, aim of this study was to examine the insulin 
resistance in nondiabetic CKD patients and how it 
correlates with renal function.

INSULIN RESISTANCE IN CHRONIC KIDNEY DISEASE
PATIENTS WITHOUT DIABETES 

Soma Das1*   Prasun Barua2   Abu Mansur Md. Didarul Alam3   Pijush Karmakar5   Mahmudul Haque3

1. 	 Assistant Professor of Biochemistry 
	 Southern Medical College, Chattogram.

2. 	 Assistant Professor of Biochemistry
	 Army Medical College, Chattogram.

3. 	 Associate Professor of Biochemistry
	 Southern Medical College, Chattogram.

4. 	 Assistant Professor of Biochemistry
	 Eastern Medical College, Cumilla.

5. 	 Professor of Biochemistry
	 Chattogram Medical College, Chattogram. 

*Correspondence:	 Dr. Soma Das
	 E-mail: somasraboni2016@gmail.com
	 Cell: 01730 69 79 20, 01816 27 75 53

Submitted on 	:	 01.06.2019
Accepted on	 :	 17.06.2019



Original Article JCMCTA 2019 ; 30 (1) : 51-55

52

Materials and methods
This cross-sectional comparative study was car-
ried out in the Department of Biochemistry and 
Department of Nephrology of Chattogram Medi-
cal College Hospital from January 2016 to De-
cember 2016. Permission of the study was taken 
from the concerned departments and authorities. 
130 adults aged between 30 to 60 years fulfilling 
the enrollment criteria were included by nonprob-
ability consecutive sampling. CKD was defined as 
either kidney damage or Glomerular Filtration 
Rate (GFR) < 60 mL/min/1.73 m2 for three or 
more months. The subjects were divided into two 
groups (Group A & B). Group A was of 80 non-
diabetic CKD patients of stages III-V, whereas 50 
healthy controls made Group B.

GROUP A: Inclusion Criteria: 
Nondiabetic CKD patients (Stages III to V) aged 
30-60 years with eGFR < 60 ml/min/1.73m2.

GROUP A: Exclusion Criteria: 
Patients suffering from diabetes mellitus, acute 
kidney injury, nephrotic syndrome, end-stage liver 
disease or cancer, patients on drugs known to af-
fect blood glucose or insulin resistance, dialysis 
patients, pregnant and lactating mothers. 

GROUP B: Inclusion Criteria:  
Healthy individuals aged 30-60 years with eGFR 
60 ml/min/1.73m2, without proteinuria (Dip-stick 
test negative) and without any sign-symptoms of 
kidney disease. 

GROUP B: Exclusion Criteria: 
Subjects known or suspected to have any disease 
or pathology, on drugs that may affect blood glu-
cose or insulin resistance (e.g metformin, cortico-
steroids etc.)  pregnant and lactating mothers. 

eGFR was calculated by MDRD formula. Insulin 
assay was carried out in ADVIA Centaur XP sys-
tems. Plasma glucose and creatinine were estimat-
ed in an automated analyzer (Siemens Dimension 
clinical chemistry system). Insulin resistance was 
calculated using the HOMA model [HOMA-IR = 
fasting insulin (mIU/L) × fasting glucose (mmol/L) 
/22.5] higher values representing greater insulin re-
sistance. Those with HOMA-IR value > 2.6 were 
categorized as insulin resistant. Normal value of 
fasting plasma insulin was up to 12 mIU/L and that 
of fasting plasma glucose was 3.9 to 6.1 mmol/L. 
All the data were processed and analyzed using 
computer-based statistical software. Confidence 

level was fixed at 95% and p value < 0.05 was 
considered to be statistically significant. Different 
tests of statistical significance were done as ap-
propriate.

Results
Table I: Distribution of fasting plasma insulin and 
HOMA-IR among the study groups, n = 130 
(With ANOVA- test significance)

Table shows that mean values of fasting plasma 
insulin and HOMA-IR were significantly higher 
in nondiabetic CKD patients compared to that in 
controls (Table I).

Table II: Distribution of fasting plasma insulin 
and HOMA-IR according to the stage of CKD, n 
= 80 (With ANOVA test significance)

Table shows mean values of fasting plasma insulin 
and HOMA-IR in three different stages of CKD. 
The mean values tend to increase with CKD stage 
but the differences among them were not signifi-
cant (Table II). 

Fig 1: Negative correlation between eGFR and 
HOMA-IR in nondiabetic CKD patients

(r = -0.22, p > 0.05, n = 80). Although eGFR was in-
versely correlated with HOMA-IR, the correlation 
was weak and statistically insignificant (Fig 1).

	 Study Groups	 n	 Mean	 ± SD	 Range	 Significance

Plasma Insulin 
(mIU/L)	 Group A	 80	 18.08	 10.72	 3.80 – 49.04	 p < 0.0001
	 Group B	 50	 9.43	 3.99	 2.46 – 20.78	 Highly Significant	

	 Study Groups	 n	 Mean	 ± SD	 Range	 Significance
HOMA-IR	 Group A	 80	 4.37	 2.50	 0.84 – 11.01	 p < 0.0001
	 Group B	 50	 2.23	 0.97	 0.46 – 5.18	 Highly Significant	

	 Study Groups	 n	 Mean	 ± SD	 Range	 Significance

Plasma Insulin 
(mIU/L)	 Stage III	 12	 14.82	 7.82	 7.35-27.21	 p = 0.514666
	 Stage IV	 17	 18.15	 9.05	 3.80-39.98	 Not Significant	
	 Stage V	 51	 18.83	 11.79	 5.88-49.04	

	 Study Groups	 n	 Mean	 ± SD	 Range	 Significance
HOMA-IR	 Stage III	 12	 3.53	 1.79	 1.82-6.37	 p = 0.376256
	 Stage IV	 17	 4.22	 2.07	 0.84-9.67	 Not Significant
	 Stage V	 51	 4.63	 2.76	 1.16-11.01
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Table III: Association between nondiabetic CKD 
and insulin resistance, n = 130 (With  χ2 test of 
significance and odds ratio)

χ2 value = 28.71, p < 0.0001 (Highly significant)
Odds ratio = 8.94, p < 0.0001 (Highly significant)  
gnificant association between nondiabetic CKD 
and insulin resistance (Table III).

Discussion
In the present study, the nondiabetic CKD patients 
had significantly higher mean fasting plasma insu-
lin (18.08 mIU/L) than controls (9.43 mIU/L) p < 
0.0001. They also presented significantly higher 
mean HOMA-IR values (4.37) relative to that of 
healthy individuals (2.23) p < 0.0001. Here, insu-
lin resistance was 66% in nondiabetic CKD pa-
tients vs. 18% in controls. χ2 test and odds ratio 
proved strong association between insulin resist-
ance and nondiabetic CKD. These results are in 
line with those of previous studies14-16. Similar 
studies also confirmed hyperinsulinemia and insu-
lin resistance to be highly prevalent in both dia-
betic and nondiabetic CKD patients. Even the ear-
liest stage of renal dysfunction was found to be 
associated with insulin resistance3-6. 
In this study, no significant differences of mean 
fasting plasma insulin and HOMA-IR were ob-
served amongst different stages of nondiabetic 
CKD. For the same reason, fasting plasma insulin 
and HOMA-IR did not seem to correlate with 
eGFR. While this may be due to smaller sample 
size or single estimation of HOMA-IR, other in-
vestigators also concluded similar observations4, 5, 

14. Thus, how or whether the severity of CKD af-
fects hyperinsulinemia and insulin resistance re-
mains to be explained. 
Studies recognized a number of CKD specific fac-
tors to be involved in the pathogenesis of insulin 
resistance in chronic kidney disease. Some of 
them include- anemia, dyslipidemia, metabolic 
acidosis, uremic toxins, post translational protein 
modification, malnutrition, vitamin D deficiency, 
excess of parathyroid hormone, oxidative stress 
and proinflammatory cytokines17-19. Insulin resist-
ance is also known to play a significant role in the 
progressive deterioration of renal function through 

mechanisms such as activation of sympathetic 
nervous system, sodium retention, decreased Na+-

K+-ATPase activity, endoplasmic reticulum stress 
and changes in endothelial and podocyte func-
tion9, 10. Thus, a reciprocal relationship is believed 
to exist between IR and CKD.

As observed in this study, insulin resistance in 
CKD is often associated with hyperinsulinemia. 
Initially this is due to a compensatory response. 
But as renal function declines decreased catabo-
lism and excretion of insulin also contribute to hy-
perinsulinemia. Despite this increased level of cir-
culating insulin, reduced sensitivity of target or-
gans contributes to poor biological action of the 
hormone3-5. 

Limitation 
The present study had certain limitations. The 
purposive method of sampling and relatively 
small sample size can be mentioned as examples. 
Besides, cross-sectional study is observational and 
causality cannot be inferred. Finally, the gold 
standard for quantifying insulin resistance is hy-
perinsulinemic euglycemic clamp. Nevertheless, 
Homeostatic Model Assessment Insulin Resist-
ance (HOMA-IR) is also a reliable indicator of in-
sulin resistance.

Conclusion 
In summary, the study found significantly higher 
mean fasting plasma insulin levels and HOMA-IR 
values in nondiabetic CKD patients when com-
pared to healthy individuals. The occurrence of in-
sulin resistance was also fairly high among the 
cases. Although HOMA-IR did not seem to corre-
late with CKD stages or GFR, significant associa-
tion between insulin resistance and nondiabetic 
CKD was observed.

Recommendation      
The high rate of insulin resistance and hyperinsu-
linemia in nondiabetic CKD patients as observed 
in this study cannot be overlooked since insulin 
resistance is a potentially modifiable risk factor 
and had been closely associated with CKD and 
CVD. Hence, further studies are needed in this 
area to improve our understanding because early 
detection and treatment of insulin resistance in 
CKD patients and in population at large might be 
a reasonable way to lower the risk of development 
and progression of CKD and its complications.

Study groups	 Insulin resistance 	 Insulin resistance	 Total 
	       present	       absent	
Group A	 53 (66.25%)	 27 (33.75%)	 80 (100.00%)
Group B	 09 (18.00%)	 41 (82.00%)	 50 (100.00%)
Total	 62 (47.69%)	 68 (52.31%)	 130 (100.00%)
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