Open Access Original Article
C-Reactive Protein And Microalbuminuria in Diabetic Patients Pak Armed Forces Med ] 2016; 66(5):667-72

A STUDY OF RELATIONSHIP BETWEEN C - REACTIVE PROTEIN AND
MICROALBUMINURIA IN DIABETIC PATIENTS

Palvasha Waheed, Abdul Khaliq Naveed*

Army Medical College/National University of Medical Sciences (NUMS) Rawalpindi Pakistan, *Islamic International Medical
College/Riphah International University Islamabad Pakistan

ABSTRACT

Objective: To see the relationship between C-reactive protein (CRP) and microalbuminuria in type 2 diabetic
patients.

Study Design: Cross sectional comparative study.

Place and Duration of Study: Department of Biochemistry and Molecular Biology and Centre for Research in
Experimental and Applied Medicine, Army Medical College Rawalpindi over a period of 2 years from January
2009 to December 2010.

Material and Methods: Non-probability convenience sampling was done. A total of 80 (n=80) subjects were
recruited in the study and were divided into four groups. Each group consisted of 20 patients. Group I consisted
of normal healthy individuals, group 1l comprised normoalbuminuric type II diabetics, group III had
microalbuminuric type Il diabetics, and group IV consisted of overt albuminuric type Il diabetic subjects. The
albuminuria status was defined as (i) normoalbuminuria: albumin excretion rate (AER) less than 30 mg / 24h (ii)
microalbuminuria: (AER) between 30-300 mg / 24h (iii) overt albuminuria: (AER) greater than 300 mg / 24h.
Samples of 10 ml venous blood and 24 hour urine were collected. Plasma CRP was measured by turbidimetric
method using Electa. Albuminuria was determined using Microlab semi-analyser (Randox, UK). Data were
analysed using SPSS version 17 and Microsoft Excel worksheet 2010 with add on Statistical Package. Mean and
standard error of mean (SEM) were used to describe numeric variables among different groups. Minimum and
maximum values were also obtained to evaluate variations in the collected data. Analysis of variance (ANOVA)
was applied to find out significant differences among groups. ANOVA was followed by Post Hoc Tuckey’s test
for multiple comparisons among groups. A p-value of less than 0.05 was considered significant and a p-value of
less than 0.01 was considered highly significant. Pearson’s correlation coefficient (r) was applied to find out the
correlation of various parameters in different groups. A positive and negative value near 1 represented strong
direct and inverse relationship respectively.

Results: The mean + SEM value of urinary albumin in group I was 27.91 £ 2.26 mg/day. In group II it was 27.37 *
2.21 mg/day, in group III it was 220.52 = 17.83 mg/day, in group 1V it was 330.78 + 26.75 mg/day. There was
significant difference between all the groups (p<0.001). In group I, the mean + SEM value of CRP was 1806.6 +
183.32 ng/mL. In groups I, III and IV, the mean + SEM value of CRP was 1987.26 + 201.66 ng/mL, 2384.712 +
241.99 ng/mL and 3338.60 + 338.79 ng/mL respectively. There was significant difference between all the groups
(p<0.001).

Conclusion: The levels of CRP are higher in diabetics as compared to normal healthy controls and there is a
progressive increase in the levels of CRP with increase in microalbuminuria in type 2 diabetics.
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INTRODUCTION secretion, abnormal activity of insulin action or a

Diabetes mellitus (DM) is defined a group of =~ combination of both'. A patient of diabetes
metabolic disorders in which there are elevated  mellitus may present with a range of symptoms

levels of blood glucose due to abnormal insulin ~ characterized by  polyphagia, ~ polyuria,
polydipsia, weight loss and blurring of vision to
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2016 hyperosmotic states. The chronic complications of
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diabetes mellitus include nephropathy leading to
renal failure and end stage renal disease (ESRD),
retinopathy causing potential blindness, and
neuropathy leading to foot wulcers and
amputations. Studies show that the patients
suffering from DM have increased chances of
suffering from cardiovascular, cerebrovascular
and peripheral vascular diseases!.

A person is labelled as a diabetic if the
fasting level of plasma glucose is equal to or more
than 7.0mmol/L or 2 hours post prandial level is
equal to or more than 11.1 mmol/L2. However,
the glycosylated hemoglobin (HbA1C) assays are
believed to be better tools of diagnosis of diabetes
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in the normal endothelial cell lining which is in
turn caused by the accumulation of plasma
macromolecules in the interstitial compartment of
the body. Therefore, prevention of  micro-
albuminuria is believed to be an important factor
for development of better treatment modalities of
diabetic ~ vascular  complications5. = Micro-
albuminuria is defined as a subclinical condition
characterized by increased urinary albumin
excretion (UAE) of more than 30 mg / 24 hours®.
Studies show that by the time microalbuminuria
is detected, typical diabetic nephropathy changes
are already established in the glomerular tissue”.
Increase in glomerular size, thickening of the

Table-I: Mean difference in levels of albuminuria in different groups.

Group comparison Albuminuria
p- value Mean difference
Groups 1 & 11 55 NS 1.000
Groups I & 111 -192.61%+* .000
Groups [ & IV -302.87*** .000
Groups II & II1 -193.15%** .000
Groups II & IV -303.41*** .000
Groups I & IV -110.26*** .000
NS p> 0.05 = not significant
** p £0.05 = significant
*** p < 0.001 = highly significant
Table-1I: Mean difference in levels of CRP in different groups.
Group comparison . CRP
Mean difference p-value
Groups 1& II -180.66NS .956
Groups I &III -578.11 NS 361
Groups I &IV -1532.00*** .000
Groups II & II1 -397.45 NS 673
Groups II & IV -1351.34*** .001
Groups III & IV -953.88** .040
NS p> 0.05 = not significant
**p < 0.05 = significant
***p £ 0.001 = highly significant
mellitus. The consensus is that HBAlc 26.5% is  glomerular = basement membrane (GBM),

taken as diabetic3.

One of the hall marks of diabetic
complications is diabetic nephropathy. The
increased incidence of diabetic nephropathy not
only increases the economic burden of a
community but renal insufficiency itself plays an
important role in cardiovascular mortality* The
impaired kidney function is caused by alteration
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mesangial expansion and widening of podocyte
foot processes are the characteristics of early
diabetic changes’.

The most typical features of decreased renal
function are tubulo-interstitial inflammation and
fibrosis caused by an influx of immune cells like
monocytes and macrophagess. Studies have
demonstrated the role of inflammation in renal
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disease linked with microalbuminuria®. Navarro
also established that local inflammatory activity
in the kidney results in microalbuminurial.
Stehouwer found that as the level of CRP rises in
diabetic patients so does the degree of
microalbuminuria'l. This data provides evidence
of inflammation playing a pivotal role in the
pathogenesis of early nephropathy in type 2
diabetes. A marker of inflammation is C-reactive
protein (CRP). The aim of our study was to see
the correlation between inflammation and
diabetic nephropathy by studying and comparing
the levels of CRP with varying degrees of
microalbuminuria in type 2 diabetics in order to
further elaborate the link between these two
conditions in our local population.

MATERIAL AND METHODS

This study was a cross sectional comparative
study conducted at the Department of
Biochemistry and Molecular Biology, Army
Medical College, Rawalpindi and Centre for
Research in Experimental and Applied Medicine
Rawalpindi. The duration of the study was 2
years from January 2009 to December 2010. Non-
probability convenience sampling was done. In
this study inflammatory status was compared in
patients with varying ranges of albuminuria in
type 2 diabetics and non-diabetic healthy
controls. Type 2 diabetic patients were recruited
from the diabetic clinics of Military Hospital and
Holy Family Hospital, Rawalpindi. Normal
healthy controls were recruited from colleagues
and family members of the researchers. After
obtaining study approval from ethical committee,
written informed consent of subjects was taken.
The subjects were divided into four groups. Each
group consisted of 20 patients. Group I consisted
of normal healthy individuals, group II
comprised normoalbuminuric type II diabetics,
group III had microalbuminuric type II diabetics,
and group IV consisted of overt albuminuric type
IT diabetic subjects. The albuminuria status was
defined as (i) normoalbuminuria: albumin
excretion rate (AER) less than 30 mg / 24h (ii)
microalbuminuria: (AER) between 30-300 mg /
24h (iii) overt albuminuria: (AER) greater than
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300 mg / 24h. Patients with type-2 diabetes
mellitus of 5 years or more duration between the
ages of 18 to 65 years with body mass index
between 19-40 kg / m2 and HbA1c less than 10 %
were included in the study. While patients with
significant co-morbidities like chronic liver
disease, known cases of ischemic heart disease,
cardiomyopathies, patients with ESRD (creatinine
clearance less than 10 ml/min), patients taking
medications for chronic painful conditions like
osteoarthritis and pregnant and lactating mothers
were excluded from the study.

Samples of 10ml venous blood and 24 hour
urine were collected. Plasma CRP was
measured by turbidimetric method using Electa.
Albuminuria was determined using Microlab
semi-analyser (Randox, UK).

For the purpose of statistical analysis the
data were analysed by statistical package for the
social sciences (SPSS) version 17 and Microsoft
Excel worksheet 2010 with Add on Statistical
Package. Mean and standard error of mean (SEM)
were used to describe numeric variables among
different groups. Minimum and maximum values
were also obtained to evaluate variations in the
collected data. Analysis of variance (ANOVA)
was applied to find out significant differences
among groups. ANOVA was followed by Post
Hoc Tuckey’s test for multiple comparisons
among groups. A p value of less than 0.05 was
considered significant and a p value of less than
0.01 was considered highly significant. Pearson’s
correlation coefficient (r) was applied to find out
the correlation of various parameters in different
groups. A positive and negative value near 1
represented strong direct and inverse relationship
respectively. Percentage differences between
mean values of all the parameters among groups
were determined.

RESULTS

The (mean * SD) age in group I was 49.25
years * 6.26 while in groups II, IIl and IV it was
49.15 £ 598, 495 £ 5.63, 4945 + 6.41 years
respectively. The p-value between groups was
found to be non-significant. There were 12 males
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and 8 females in group I while group II had 7
males and 13 females. In groups III and IV there
were 10 males and 10 females and 7 males and 13
females respectively. The gender difference
between groups was found to be non-significant.
The levels plasma glucose in different groups are
depicted in fig. (These findings have already been
published in authors’ 2 original articles12, 13).

The mean + SEM value of urinary albumin in
group I was 27.91 + 2.26 mg/day (range 11.36 to
49.51 mg/day). In group II it was 27.37 + 2.21
mg/day (11.13 to 48.53 mg/day), in group III it
was 220.52 + 17.83 mg/day (89.74 to 391.12
mg/day), in group IV it was 330.78 *+ 26.75
mg/day (134.61 to 586.69 mg/day). There was
significant difference between all the groups
(p<0.001). Post Hoc comparisons are shown in
table-1.

In group I, the mean + SEM value of CRP
was 1806.6 + 183.32 ng/mL (840 ng/mL - 3460
ng/mL). In groups II, IIl and IV, the mean + SEM
value of CRP was 1987.26 + 201.66 ng/mL (924
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lowest in group I and highest in group IV. It was
16.67% lower in group II as compared to group
III and 40.48 % lower in group II as compared to
group IV. In group III it was 28.57% lower than in

group IV.
DISCUSSION

Our study demonstrated two imperative
points:  firstly, the levels of CRP were

considerably higher in the diabetic patients as
compared to the normal control group; secondly,
this difference was more pronounced in patients
with increased albuminuria. These findings are
consistent with our own previous investigations
as well as other studies on correlation of
inflammation and diabetes!#1516 where an
association was seen between high levels of CRP
and diabetes. The development of diabetes and
its consequent microvascular complications can
be predicted by measuring low grade
inflammation taking place in the body.
Inflammation is closely linked to obesity and
insulin resistance. This is due to the fact that
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Figure: Comparison of plasma glucose levels in all the groups. Data are means * SE. The * denotes
significance with respect to control normoalbuminuric diabetics, microalbuminuric diabetics and

microalbuminuric diabetics.

ng/mL - 3806 ng/mL), 2384.712 + 241.99 ng/mL
(1108.8 ng/mL - 4567.2 ng/mL) and 3338.60 +
338.79 ng/mL (1552.32 ng/mL to 6394.08 ng/mL)
respectively (figure-2). There was significant
difference between all the groups (p<0.001). Post
Hoc comparisons are shown in table-II. The
percentage difference in CRP levels between
group I and II was 9.10 %, between I and III was
24.24 % and between I and IV was 45.89 %, being

670

adipocytes secrete certain pro-inflammatory
cytokines!”. These inflammatory cytokines can
inhibit insulin  secretion and signaling.
Furthermore insulin itself has numerous anti-
inflammatory effects'’s. This leads to the
conclusion that diabetes is not only characterized
by impaired glucose metabolism but is also a
state in which the ability to fight inflammatory
signals is compromised?. Inflammation has also
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been found to have «close links with
microalbuminuria and therefore higher levels of
serum CRP are anticipated in cases of increased
albumin excretion?. This correlation between
elevated serum CRP levels and microalbuminuria
are not only seen in diabetics but also in the
general population2/2. Mojadedi et al suggested
that raised levels of CRP implicate an important
role of activated inflammatory pathways in the
commencement and advancement of renal and
cardiovascular diseases?. However, it is yet to be
established whether CRP is a cause or a
consequence of vascular damage associated with
microalbuminuria2t. More recent studies show
that inflammation is related to the onset of
microalbuminuria rather than predicting the risk
of its development?>.

CONCLUSION

The levels of CRP are higher in diabetics as
compared to normal healthy controls and there is a
progressive increase in the levels of CRP with increase
in microalbuminuria in type 2 diabetics.

Considering the role of microalbuminuria in
aggravating the microvascular complications of
diabetes, steps must be taken to reduce the onset
of early nephropathy and the process of
inflammation must be kept under check and
scrutinized strictly. The anti-inflammatory status
of the diabetic patients can be assessed and any
rise in inflammatory markers must be addressed
immediately.
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