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Abstract
Objective: The objective of the present study was to detect early biochemical changes, in type II
diabetics, indicating renal function impairment leading to Chronic Kidney Disease (CKD).
Methodology: This study was conducted in the Department of Biochemistry at Shaikh Zayed FPGMI,
Lahore during September 2016 to April 2017. It was a cross-sectional analytical study and was done
through nonprobability convenient sampling The study comprised of 50 diagnosed patients of type
IT diabetes mellitus (for the last 10 years) and 50 healthy subjects. Both male and female participants
in equal number between the age of 35-75 were included in the study. Blood glucose level (random),
blood urea, serum creatinine, urinary albumin and urinary creatinine were estimated and albumin to
creatinine ratio (ACR) in mg/g was calculated. eGFR was also calculated using S/creatinine. The lab
values of the study parameters were recorded on the designed proforma after getting proper written
consent from the participants. SPSS20.0 was used for data entry and analysis.
Results: Mean values of random plasma glucose level, blood urea, serum creatinine, urine albumin,
urine creatinine, ACR and eGEFR of patients when compared with those of healthy group showed
significant p-values (<0.05).
Conclusion: There was a significant difference in renal laboratory parameters between diabetic
patients and healthy controls indicating the presence of CKD. In a developing country like Pakistan
type Il diabetes mellitus is an incidental finding due to lack of regular health monitoring and itis very
difficult to determine the exact duration of the disease. Patients of type Il DM develop CKD (Chronic
Kidney Disease) due to persistent high plasma glucose levels. Therefore good control of DM and
regular monitoring of renal parameters will be helpful in preventing the development of CKD.
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Introduction

Diabetes mellitus (DM) is a rapidly increasing prob-
lem for human health worldwide and it has got a
huge burden on healthcare system. It was estimated
thatin 2017 there were 451 million (age 18-99 years)
people with diabetes worldwide. These figures were
expected to increase to 693 million by 2045." In the
developing countries the prevalence of DM is increa-
sing very rapidly. 7% of the population is affected
by type 2 DM. Out of total number of diabetic patients
more than 90% belong to type II diabetes mellitus.”
Diabetic renal disease is one of the major chronic
complications of type II diabetes and is the main
reason of end stage renal disease throughout the
world.’ Type II DM is a disease of miscellaneous
causes marked by high blood glucose level, resulting
from flaws in the action of insulin, secretion of insulin
orboth.' Type Il DM causes destruction, loss of func-
tion and failure of different organs specially blood
vessels, heart, kidneys and nerves.’

Diabetes mellitus has been linked to microvascular
complications such as nephropathy, neuropathy and
retinopathy. These microvascular complications
ultimately lead to kidney damage.’ Diabetic nephro-
pathy (DN) is a clinical diagnosis and its presentation
can vary in patients with type I DM. In initial phase
the process starts with glomerular hyperfilteration
followed by albuminuria (microalbuminuria/ macro-
albuminuria), hypertension and gradually increa-
sing loss of glomerular filtration rate (GFR) that
results in end stage nephropathy.” DN is characterized
by persistent albuminuria (or albuminuria excretion
rate of >300 mg/d or 200 pg/min) measured at least
twice within three to six months interval with prog-
ressive decrease in glomerular filtration rate (GFR). *

The rate and incidence of diabetic nephropathy is
not assessed properly in type Il DM mainly due to
onset belonging to various ages and difficulty in
detecting the time of onset. The risk of gradual deve-
lopment and progress of diabetic nephropathy lies
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mainly onbad glycemic and blood pressure control,
obesity, dyslipidemia, lack of exercise, elevated uric
acid levels, and chronic inflammation.’ It develops
in approximately 40% of patients with diabetes, after
10years of type 2 diabetes mellitus was diagnosed.

Microalbuminuria is an early symbol of diabetic
nephropathy. In clinical practice the microalbumin-
uria is assessed as a routine for screening but the
damage to the kidneys might be there even without
microalbuminuria. It is important to use different
methods for early assessment of diabetic nephropathy.
This may allow earlier diagnosis and treatment
which minimize diabetic nephropathy or slow down
its progress thereby raising life expectancy among
people with DM." Diabetic nephropathy is now
considered as the leading cause of CKD and end-
stage kidney disease (ESKD) worldwide and it is
linked to an increase in cardiovascular (CV) risk.
Diabetic nephropathy increases morbidity and mor-
tality in patients of DM."” In Pakistan also, it is the
main cause of CKD due to the increasing prevalence
of DM. Chronic kidney disease (CKD), a progressive
chronicdisorder, is affecting almost 13% population
of America.” Its prevalence is more in South Asia
including Pakistan. Along with diabetes hyperten-
sion is also a major risk factor of CKD." A minimum
of two elevated ACR levels (ratio of urine albumin
to creatinine > 30 mg/g) and similarly two eGFR
values below 60 ml/min/1.73 m" at least 90 days
apartare required to make a diagnosis of CKD."”

Methodology

After approval of the institutional ethics committee
(Ref no. F-38/ NHRC/ADMIN/ IRB/ 204) and by
conforming it to the Helsinki Declaration this
study was carried on ten years old diagnosed type
IT diabetic patients. IRB approval letter . Patients
were taken from the Department of Nephrology and
Diabetic Clinic of Shaikh Zayed Hospital, Lahore.

The biomarkers used in this study include random
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plasma glucose, blood urea, serum creatinine, urine
albumin and creatinine (in mg/dl), albumin to creati-
nineratio (inmg/g) and creatinine clearance (eGFR).
Thelab. tests were performed on all the participants
to obtain the fresh data.

The total sample size was one hundred individuals.
Groupl comprised of 50 healthy participants having
no diabetes and Group 2 having 50 patients of type
II DM diagnosed for the last 10 or more years. Besides
age and gender, the height, weight, blood pressure
and pulse of the participants were recorded. Indivi-
duals on steroids or anti-oxidant drugs or having
active infection, neoplasia and any serious disease
were not included in the study. Similarly alcoholics
and pregnant women were also excluded from the
study.

Five ml of the venous blood was drawn for bioche-
mical analysis. A wide mouth bottle was used for
the collection of urine sample. Tests for random
plasma glucose, blood urea, serum creatinine, urinary
albumin and creatinine (spot) were performed on
all the participants. Creatinine clearance (e-GFR)
was calculated by using serum creatinine and with
the help of CG (Cock croft and Gault) formula.”
Urine albumin to creatinine ratio was calculated in
mg/g. The tests were performed in the biochemistry
lab of Shaikh Zayed Hospital Lahore.

By using SPSS 20.0 the biochemical parameters of
group 1 and 2 were compared. Two tailed t test was
used to calculate p value.

Results

The results of these two groups were compared
with each other. Results of the groups are shown in
the table given below.

In Group 1 and 2, the p-value for age was non-signi-
ficant. However, the p values for blood glucose
(random), blood urea, S/creatinine, U/albumin,
Ulcreatinine, urine albumin creatinine ratio and eGFR
were highly significant in group 2 as compared to
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Table 1: Comparison of variables of two study groups

Group 1 Group 2
(n=50) (n=50)
Sr. Variable Mean +SD  Mean + SD P-
No. Value
1 Age (Years) 49.6 +7.7 523+8.7w 0.103
Random Plasma 1184 £8.5 316.7+28.9 0.001
Glucose (mg/dl)
3 Blood Urea (mg/dl) 26.7 £4.9 179.3 £30.5 0.001
4 Serum Creatinine 0.87 £0.15 3.61+1.14 0.001
(mg/dl)
5 Urine Albumin 1+0.0 141.54 £ 5432  0.001
(mg/dl)
6 Urine Creatinine 104.5 £ 87.3+273 0.001
(mg/dl) 11.2
7 Albumin Creatinine 9.7 £ 1.1 1875.1 £164.5 0.001
Ratio(mg/g)
8 ¢ GFR (ml/min/1.73m%) 116 +18.2 22.8+10.4 0.001

p-values < 0.05 were considered as significant.

Group 1 — Healthy Subjects

Group 2 — Type II DM (chronic)

group 1. These parameters indicate Chronic Renal

Disease in group 2 diabetic patients.

In this study the participants having normal blood
pressure and normal weight were included. Mean
values of the laboratory results were taken for com-
parison between the two groups.

Discussion

Type Il Diabetes Mellitus is one of the main reasons
of mortality and morbidity throughout the world
and is a serious problem for human health.” This
disease has got an association with both macrovas-
cular and microvascular complications. Proteinuria
is detected in diabetic kidney disease in chronic
cases of DM."

In this study there was no significant difference of
age between the two groups as shown in the Table.
The duration of DM in patients was 10 years or more.
This criteria matches with the study conducted ear-
lier by SelviVSetal.”

The blood glucose (random) in group 2 was deter-
mined to be higher significantly than that of group 1
(healthy controls) (p-value <0.001) (Table). It reveals
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that, usually, there is poor glycemic control in comp-
licated cases of DM. | Jitraknatee drew similar
conclusions in their studies. *

The median level of B/urea and S/creatinine in group
1 (healthy controls) was found to be significant
than that of group 2.

The median level for serum creatinine in group 1
and 2 showed a significant difference (p-value 0.001).
These differences have also been highlighted by
Oluba OM and Festuso. They stated that diabetic
nephropathy was observed in approximately one
third patients of type 2 DM.”

The median urine albumin level in group 1 and 2
showed a significant difference (p-value 0.001).
Similarly, the mean values for urine creatinine and
albumin creatinine ratio were also significantly diffe-
rent.

Studies described that early markers of diabetic
neph-ropathy are microalbuminuria and increased
urinary albumin to creatinine ratio. For diagnosing
diabetic nephropathy microalbuminuria is
considered as the main and gold standard. Most
guidelines suggest annual screening with ACR to
detect microalbumin-uria in all people with
diabetes.” However, it cannot catch almost half of
the patients of early diabetic nephropathy. The
presence of albuminuria, diabetic retinopathy and
poor glycaemic control are inde-pendent risk
factors for the development of CKD among type Il
DM patients. ”

In diabetic kidney disease albuminuria is taken as
the first sign and is used for screening traditionally.
However according to the available evidence, the
natural history of diabetic kidney disease has changed
and considerable portion of patients are normal
albuminuric, despite having low eGFR.* eGFR in
group 2 was significantly decreased as compared
tothatin group 1 (p-value 0.001).

Itis important to adopt different methods for early
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assessment of diabetic nephropathy. This may allow
earlier diagnosis and treatment, which minimize
diabetic nephropathy or turn down the develop-
ment of diabeticnephropathy leading to CKD.

Conclusion

There was a significant difference in renal laboratory
parameters between diabetic patients and healthy
controls indicating the presence of CKD. In our
community due to lack of regular health monitoring
patients of type I DM are diagnosed incidently and
it is very difficult to determine the exact duration
of the disease. Type Il diabetics develop nephropathy
as a complication due to persistent high plasma
glucoselevels.

It is recommended that proper control of DM and
regular monitoring and control of the aforesaid
biochemical parameters indicating nephropathy
are utmost important. Healthy changes in life style
including control of diet, weight and stress as well
as adopting habit of regular exercise can delay the
development and progress of nephropathy which
may giverise to CKD.
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