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ABTRACT… Introduction: Good glycemic control and lipid modification are potentially 
important intervention for improving outcome after kidney transplantation. Objective: To 
determine the frequency of dyslipidemia and its types in renal transplant recipients (RTRs), 
and to observe impact of hyperglycemia on their lipid profile. Design: Case control study. 
Period: June 2011 to May 2012. Setting: Kidney Dialysis Department of Jinnah Hospital 
Lahore, Urology Department of Mayo Hospital Lahore and Pathology Department Allama 
Iqbal Medical College Lahore. Patients and Methods: A total of 40 RTR were included in the 
study. An equal number of sex and age matched healthy subjects were considered as control 
group. The patients were on regular post transplant follow up in Kidney Dialysis Department of 
Jinnah Hospital Lahore and Urology Department of Mayo Hospital Lahore and had no clinical 
or laboratory evidence of graft rejection, post-transplant diabetes mellitus, hypertension or inter 
current infection. Total cholesterol (TC), triglyceride (TG), High density Lipoprotein-Cholesterol 
(HDL-C), and Glycohemoglobin A1c (HbA1c) were estimated in all subjects. These subjects 
were divided into Diabetic and non-diabetic groups, according to level of HbA1c. Results: 
The mean age of the RTR was 34.5± 9.02 years and the mean duration of transplant was 
36.70 ± 38.07 months. RTRs showed significantly high mean levels of TG (p< 0.002), TC (p< 
0.00), LDL-C (p< 0.01), and HDL-C (p< 0.05) as compared to the control subjects. Elevated 
TC, TG, LDL-C and low HDL was observed in 32.5%, 72.5%, 52.5%, and 60% of total RTR, 
respectively. The mean levels of TC, TG and HDL-C were increased in Diabetic transplant group 
as compared to non-diabetic RTR. Percentage of elevated TC, TG, LDL-C and decreased HDL 
in diabetic group of RTR versus non diabetic RTR was 43.7% Vs 25% , 81.2% Vs 66.6%, , 62.5% 
Vs 44.4%, and 50% Vs 66.6% respectively. There was a positive relationship between HbA1c 
and lipid profile (TC, TG, and LDL – C) in both Diabetic and Non Diabetic Group. A statistically 
significant correlation of the mean HbA1c levels with TG level was observed in Diabetic RTR. 
Conclusion: Dyslipidemia in our RTRs was observed as elevated levels of TC, TG and LDL-C. In 
diabetic RTR, a statistically significant positive correlation of the HbA1c levels with TG level was 
observed. More rigorous glycemic control and lipid modification will reduce the development of 
microvascular complications.
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INTRODUCTION
Renal transplant recipients (RTR) are at 
an increased risk for cardiovascular (CV) 
diseases and peripheral vascular diseases 
due to lipid abnormalities. The prevalence of 
post transplantation hyperlipidaemia ranges 
from 16–78%. Elevation of levels of both Total 
Cholesterol (TC), and Triglyceride (TG) are 
reported.1 Observational studies in patients have 
demonstrated correlations between plasma lipid 
levels and both acute and chronic rejection.2,3 
Decrease in the incidence of chronic rejection 

of allograft may be achieved by reduction in 
hyperlipidaemia, and this treatment will lower the 
morbidity and mortality due to atherosclerotic 
disease.4 

New Onset Diabetes After Transplant (NODAT) 
is documented as a common and severe 
complication of kidney transplantation.5 Lipid 
abnormalities in NODAT are described as 
increased serum TC, TG, VLDL– C, LDL– C and 
lowering of HDL– C levels.6 High incidence of 
atherosclerotic events in the renal transplantation 



Professional Med J 2015;22(5): 590-595. www.theprofesional.com

RENAL TRANSPLANT RECIPIENTS

591

2

population, makes dyslipidemia a coronary heart 
disease equivalent risk. Good glycemic control 
and lipid modification are potentially important 
intervention for improving outcome after kidney 
transplantation.7 In RTR, no clear pattern of 
dyslipidemia is observed in different studies and 
it is difficult to assume whether dyslipidemia 
will worsen or improve over time, after kidney 
transplantation.8  This prospective study was 
designed to examine the pattern of serum lipids 
in Post Renal Transplant Patients and to observe 
the relationship between HbA1c and Lipid Profile.

MATERIAL AND METHOD
For this prospective study, 40 renal transplant 
recipients (RTR) of either sex and of age ranging 
from 20-60 years were selected from Jinnah 
Hospital and Mayo Hospital Lahore. The patients 
were on regular post transplant follow up and had 
no evidence of graft rejection, post-transplant 
diabetes mellitus, hypertension or intercurrent 
infection for at least 3 months prior to the study. 
Patients on antilipemic therapy were also excluded. 
An equal number of healthy subjects randomly 
selected and studied for their lipid profile, served 
as control for the study group. All experimental 
work was done at Chemical Pathology Laboratory, 
Allama Iqbal Medical College, Lahore.

About 5ml of fasting blood was taken from each 
post renal transplant patient, after 12-14 hour 
overnight fast. Two ml of blood was transferred 
into a tube (BIO-VAC, EDTA.K3) for the estimation 
of HbA1c. The HbA1c test was done by Fast Ion-
Exchange Resin Separation Method. The serum 
was separated from the remaining 3ml of fasting 

blood and was used for the estimation of different 
lipid fractions including, serum TC, TG, HDL-C and 
the Friedewald Equation was used to calculate 
low-density lipoprotein (LDL) from TC, HDL-C and 
TG.9 Hypercholesterolemia, hypertriglyceridemia 
and high LDL were considered if serum TC, TG 
and LDL- C concentrations were >6.2 mmol/l, 
>1.7mmmol/l and >3.38mmol/l respectively. 
HDL- C levels less than <1.03mmol/l were 
considered as low HDL.10

All results were expressed, as mean ± SD 
and percentages. The significance was tested 
by Students‘t’test and P values ≤ 0.05 were 
considered as statistically significant. The 
correlation of HbA1c and different lipid fractions 
was performed by Pearson’s correlation test. 

RESULTS
The mean age of RTR was 34.5± 9.02 years. 
The mean duration of transplant was 36.70 ± 
38.07 months. Number of female subjects was 
small (20%), therefore mean and SDs of different 
parameters are given together for both sexes. 
RTR showed significantly high mean levels of 
TG (p< 0.002), TC (p< 0.00), LDL-C (p< 0.01), 
and low levels of HDL-C (p< 0.05) compared with 
age and sex matched normal subjects (Table-I). 
These Renal transplant recipients were divided 
into two groups, 16 subjects (40%) with HbA1c 
>6.5% (48 mmol/mol) were in Diabetic Group 
and 24 subjects (60%) with HbA1c<6.5 % were 
in Non- Diabetic Group. The mean levels of TC, 
TG, LDL-C and HDL-C were higher in Diabetic 
transplant group as compared to non diabetic 
RTR (Table-II).

SR. 
NO

Biochemical                                        
Parameters                 
Subjects 

HbA1c%
Mean ±SD
Range

TC mmol/l
Mean ±SD
Range

TG mmol/l
Mean ±SD
Range

HDLmmol/l
Mean ±SD
Range

LDL mmol/l
Mean ±SD
Range

1 Study Group
N=40

5.9 ± 1.6**

(3.2 – 11.5)

5.57 ± 1.2**
(3.6 – 8.0)

2.4 ± 1.4**

(0.8 – 7.4)

1.0 ± 0.3*

(0.6-1.7)

3.48  ± 1.1**

(1.8 – 6.4)

2 Control Group
N=40

4.5±2.1

(3.4--5.9)

4.6±1.15

(2.9-7.3)

1.7±0.6
(0.7-3.3)

1.17±0.3

(0.7-1.8)

2.5±1.1
(1.08-5.1)

Table-I. HbA1c and Lipoprotein levels in Renal transplant patients and normal subjects

Values are mean ±SD (range in parenthesis); N= Number of patients; RTR - renal transplant recipient; 
TC - Total cholesterol; TG - Total triglycerides; LDL-C - Low density lipoprotein cholesterol; 

HDL-C - High density lipoprotein cholesterol;*p<0.05, **p < 0.001 versus control
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Elevated TC, TG, LDL-C and low HDL-C was 
observed in 32.5%, 72.5%, 52.5%, and 60% of 
total RTR, respectively (Table-III). Percentage of 
elevated TC, TG, LDL-C and decreased HDL in 
diabetic group of RTR versus non diabetic RTR 
was 43.7% Vs 25% , 81.2% Vs 66.6%, , 62.5% Vs 
44.4%, and 50% Vs 66.6% respectively, as shown 
in Table-III. The TC and TG level were significantly 
higher, in patient with duration of less than 1 year 

after kidney transplantation. The highest level of 
LDL and the lowest level of HDL were observed 
in patient more than 1 year after transplantation. 
A positive correlation was detected in HbA1c and 
TC, HDL – C, LDL – C in non diabetic and diabetic 
patients. In diabetic RTR, a statistically significant 
positive correlation of the HbA1c levels with TG 
level was observed. 

SR. 
NO

Biochemical                                        
Parameters               
Subjects
  N=40

HbA1c%
Mean ±SD

Range

TC mmol/l
Mean ±SD

Range

TG mmol/l
Mean ±SD

Range

HDL mmol/l
Mean ±SD

Range

LDL mmol/l
Mean ±SD

Range

1 Non Diabetic Group       
N=24 (60%)

4.99 ± 0.8
(3.2 – 5.6)

5.4 ± 1.1*
(3.6 –7.1)

2.2 ±  1.1*
(1.3 – 3.6)

0.97 ± 0.3
(0.6 – 1.6) 3.37 ± 1.1

(1.8 – 5.4)

2 Diabetic Group
N=16    (40%)

7.5± 1.19
(6.5-11.5)

5.7 ± 1.3
(3.8-8.0)

2.6 ± 1.7
(0.8-7.4)

1.05 ± 0.33
(0.6 – 1.7) 3. 6± 1.1

(1.8-6.4)

Table-II. HbA1c and Lipoprotein levels in different groups of Renal transplant patients

Values are mean ±SD (range in parenthesis); n - Number of patients; RTR-renal transplant recipient; 
TC - Total cholesterol; TG - Total triglycerides; LDL-C - Low density lipoprotein cholesterol; 

HDL-C - High density lipoprotein cholesterol;*p<0.05.

Lipid Profile Total RTR
N=40

Non diabetic RTR
N=24

Diabetic RTR
N=16

Elevated Cholesterol >6.2 mmol/l 13 (32.5%) 6 (25%) 7 (43.7%)

Elevated TG >1.7mmmol/l 29 (72.5%) 16 (66.6%) 13 (81.2%)

Decreased HDL-C <1.03mmol/l 24 (60%) 16 (66.6%) 8 (50%)

Elevated LDL >3.38mmol/l 21 (52.5%) 11 (44.4%) 10 (62.5%)

Table-III. Pattern of Abnormal lipid levels in Renal transplant recipients

Figure-1. Percentage of patients with Abnormal Serum lipids in different groups

Percentage of abdominal lipids in different Renal translant recepient groups

5 5
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DISCUSSIONS
In patients with end stage renal failure, renal 
transplantation is a recognized method of 
treatment.  In contrast to dialysis, it has greater 
possibility of long and a superior quality of life.11 

The current study found gender imbalance in 
patients undergoing transplantation, there was a 
noticeable gender bias in favour of male patients. 
In our study only 20% were females. The mean 
age of patients opting for renal transplant in India 
and Pakistan is lower, as compared with the 
developed world and renal transplant recipients 
are individuals in the most productive years of 
their lives, mostly the sole earning member of 
families with multiple dependents.12,13

Reduction of cardio-vascular morbidity and 
mortality in transplant recipients can be achieved 
by modification of hyperlipidaemia, hypertension, 
and post-transplant diabetes, as these are the 
triple risk factors for cardiovascular accidents.4 

Experimental studies have shown that abnormal 
lipoprotein patterns in kidney transplant 
recipients were associated with acute and 
chronic rejection.14 In renal transplant patients, 
the pattern of dyslipidemia is characterized by 
elevated plasma TC, LDL-C, and triglyceride 
(TG) in addition to markedly reduced HDL-C.15,16  
In the present study, the mean values of serum 
triglycerides and cholesterol were significantly 
higher in RTR compared to normal controls. The 
incidence of post-transplant hyperlipidaemia 
varies from 22% to 54% in different studies, 
which may be due to the lack of standardization 
in reporting of the lipid levels.4 In the current 
study dyslipidemia prevalence is compatible 
with other studies, but the type of dyslipidemia 
is not similar in different studies.16  Hosseini et al 
in a study in RTR observed raised cholesterol, 
triglyceride, LDL and low HDL in 58.9%, 86.6%, 
33.4% and 61.4% patients, respectively.17 In 
our study, the most common abnormality was 
hypertriglyceridemia, 72.5% of renal transplant 
patients, followed by HDL which was reduced 
in 60% patients. Significant post-transplant 
hyperlipidemia is usually acknowledged; though 
normal lipid profile has been reported too. No 
significant difference in lipid profile of post 

renal transplant patients compared to control 
group was observed in an Indian study, although 
in chronic renal failure patients, triglycerides were 
significantly elevated as compared to controls.18 
In renal transplant recipients, the pathogenesis of 
hyerlipidaemia is not completely understood and 
seems to be multifactorial. Numerous factors are 
associated with post transplant hyperlipidaemia 
including age, body weight, gender, pre-
transplant lipid level, diabetes mellitus, renal 
dysfunction, use of diuretics or beta blockers, 
steroid and cyclosporin.2 Lipoproteins levels were 
significantly high in Sudanese renal transplant 
patients compared to healthy controls. In this 
study, hyperlipidemia was noted in 62.8% of renal 
transplant patients with the main abnormality 
being hypertriglyceridemia (47.7%), but total cho-
lesterol was reduced in 13 (17%) patients.1

New onset diabetes mellitus after transplantation 
(NODAT) is a recognized complication following 
renal transplant and has been reported to occur 
in 4% to 25% of renal transplant recipients.19 
This discrepancy in the reported incidence may 
be due to lack of a worldwide agreement on the 
definition of NODAT, the presence of modifiable 
and non-modifiable risks factors and the duration 
of follow-up.20  In the present study, 40% of 
patient having HbA1c > % 6.5 were labeled as 
diabetic and higher percentage of patients in 
this group had elevated triglyceride, followed by 
LDL-C and Total Cholesterol levels, as compared 
to nondiabetic group. Studies have shown that an 
advanced glycosylation end-product modification 
of LDL could contribute to dyslipidaemia and 
atherosclerosis.21 Agrani et al reported that 
increased HbA1c and impaired glucose tolerance 
was accompanied by hypertriglyceridemia and 
hypercholesterolemia in hemodiaylsis patients 
and RTR, respectively.22 

Khan et al observed a linear relationship between 
HbA1c and dyslipidaemia. The findings of this 
study show that HbA1c is a valuable biomarker 
of long-term glycaemic control and a predictor 
of hyperlipidemia.23  In the present study, we 
have evaluated the relationship of HbA1c with 
lipid profile in post renal transplant patients. A 
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significant correlation was observed between 
HbA1c and TG and a weak positive correlation 
with TC, LDL–C levels in diabetic patients, which 
is in agreement with the findings of several 
other investigators who reported significant 
correlation and suggested the importance of 
good management of diabetes in controlling 
dyslipidaemia.24,25 Reducing glycated HbA1c 
to about 7% (53 mmol/mol), lowers the risk of 
development of the microvascular complications 
of diabetes.26A statistically non significant 
correlation of the mean HbA1c levels with HDL 
– C level was observed in our study, which is 
in agreement with the observations made by 
Menon V, in which HDL – C levels of the patients 
remained the same despite the elevation in the 
HbA1c levels.27 

CONLUSION
This study shows, a positive relationship between 
HbA1c and lipid profile (TC,TG,HDL – C and LDL 
– C ) in both Diabetic and Non Diabetic Group 
and a highly significant relationship of HbA1c with 
TG and LDL – C in Diabetic Group. More rigorous 
glycemic control will reduce the development of 
microvascular complications. The assessment 
and treatment of dyslipidemias should be part of 
routine post-renal-transplant care and medication 
regimens should be individualized. 
Copyright© 16 Mar, 2015.
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