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ABSTRACT

Background: Microvascular problems associated with type 2 diabetes mellitus (T2DM)
are a leading source of morbidity and mortality in T2DM patients, thus the search for
new biomarkers to identify and treat those at high risk is intensifying. Objective: This
controlled cross-sectional study aimed to investigate whether there is a correlation
between serum levels of highly sensitive C reactive protein (hsCRP) and development of
microvascular complications in T2DM. Methodology: Hundred and thirty-five subjects
aged from 35 to 70 years were subdivided into 3 groups. Detailed clinical history was
taken. Serum levels of hsCRP were estimated using Immune Turbidimetry. Results:
Serum hsCRP levels were higher in group A than other studied groups. However, there
was no statistically significant difference between group A and B(P=0.35). Serum hsCRP
levels were significantly higher in patients with diabetic nephropathy than patients
without nephropathy (P=0.016). The difference between serum hsCRP levels in patients
with and without retinopathy and neuropathy was not significant (P=0.39 and P=0.53
respectively). Conclusion: Serum hsCRP can be used as a novel marker for diagnosis of
microvascular complications in T2DM patients.

Abbreviations: (T2DM: Type 2 Diabetes Mellitus, hsCRP: highly sensitive C Reactive Protein,
eGFR: Estimated Glomerular filteration Rate, BUN: Blood Urea Nitrogen, HbAlc: Glycosylated

Hemoglobin).

INTRODUCTION

Diabetes is linked to both microvascular and
macrovascular complications, such as retinopathy,
nephropathy, and neuropathy (microvascular) and
ischemic heart disease, peripheral vascular disease, and
cerebrovascular disease (macrovascular), resulting in
organ and tissue damage in one-third to one-half of
diabetics. Macro and microvascular problems are a
leading cause of morbidity and mortality in T2DM
patients, thus the search for new biomarkers to identify
and treat those at high risk is intensifying 2.

The liver produces C-reactive protein (CRP), which
is a pentameric acute phase reactant. Interleukin-6 is the
main regulator of its production. With infection, trauma,
surgery, and other acute inflammatory events, serum
CRP levels can rise by up to 1000-fold. Chronic
inflammatory conditions, such as autoimmune diseases
and cancer, can cause permanent elevations in CRP
levels in the blood3. The high-sensitivity C-reactive
protein (hsCRP) assay is more sensitive than the
traditional C-reactive protein (CRP) assay. There have
been multiple studies showing type 2 diabetics had
higher hsCRP levels in their blood than non-diabetic
people *.

Hemoglobin Alc levels are linked to hsCRP levels
and future cardiovascular risk in people with type 1 and
type 2 diabetes. Serum hsCRP levels also rise as the
stage of -cell dysfunction and insulin resistance
progress®.

We need to further investigate the relation between
serum level of hsCRP and development of
microvascular complications in T2DM patients. This
may help to early identify and control these
complications.

The aim of this work is to investigate whether there
is a correlation between serum hsCRP levels and
development of microvascular complications in T2DM.

METHODOLOGY

Study population:

The participants in this controlled cross-sectional
study range in age from 35 to 70 years old and comprise
100 people with type 2 diabetes and 35 people without
diabetes. Then the participants were classified into 3
groups: Group A: 55 subjects with type 2 diabetes with
complications (30 women & 25 men); Group B: 45
subjects with type 2 diabetes without complications (25
women & 20 men) and Group C: 35 normal healthy
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subjects (20 women & 15 men). All cases and controls,
including men and women, were recruited from the
Mansoura specialized internal hospital's diabetes and
endocrinology outpatient clinic.  After receiving
approval from Mansoura Faculty of Medicine
institutional research board, the study was conducted
from December 2019 to November 2020. (MFM-IRB).
The local ethical committee at the Mansoura college of
medicine authorized the participants' informed written
consent to participate in the study. The diabetic state
was confirmed or excluded according to the revised
American Diabetes Association criteria. The followings
were excluded, subjects with Type 1 DM, subjects
without diabetes but with CAD, pregnant women,
subjects with infection and malignant disorders.

Clinical and Anthropometric Measurements:

All participants were given a complete medical
history, anthropometric measurements (weight, height,
and BMI), and a thorough clinical examination, with a
focus on any microvascular problems. Using a fundus
camera and retinal imaging, subjects with type 2
diabetes were assessed for various microvascular
problems such as diabetic retinopathy (TRC-50DX
Series). The usual diagnosis of diabetic nephropathy
was based on the quantitative urine albumin/creatinine
ratio in morning spot urine samples, eGFR, elevated
BUN, and creatinine. Based on the clinical evidence
available, diabetic neuropathy was diagnosed.
Collection and processing of samples:

Venous blood samples (2 ml) were withdrawn from
each subject via proper venipuncture technique under
complete aseptic condition. Samples were transported to
Immunology  Unit,  Department of  Medical
Microbiology and Immunology, Faculty of Medicine,
Mansoura University, for further processing. Blood
samples were centrifuged for 20 minutes at a velocity of
2000-3000 R.P.M. for separation of serum. Serum
levels of hsCRP were measured using Immune
Turbidimetry (BioSystems). HbAlc was measured by
the ion-exchange chromatography method (Biosystem
co, Spain). Plasma glucose was measured by the glucose
oxidase method (Cobas Integra 400 plus, Germany).
Statistical Analysis:

It was carried out via the Statistical Package for
Social Science (SPSS) version 17 program on windows
7. The Kolmogorov-Smirnov test was hired to check the
normality of quantitative data. Qualitative data were
denoted in the form of numbers and percentages, while
quantitative data were denoted in the form of mean +
standard deviation (mean+ SD). y 2 and Student’s t-tests

were used to compare variables. Pearson's correlation
coefficient test was used to detect the correlation
between variables. Results with a p-value of less than or
equal to 0.05 were considered statistically significant.
Receiver Operating characteristic Curve (ROC)
Analysis was computed to identify serum hsCRP cutoff
values  differentiating  between  people  with
microvascular complications and people with diabetes
only.

RESULTS

This controlled cross-sectional study was conducted
over a period of 12 months from December 2019 till
November 2020, on patients attending to the diabetic
outpatient clinic at Mansoura specialized internal
Hospital. During this period, 135 subjects were enrolled
in the study; 100 were type 2 diabetic patients and 35
were non diabetics.

Demographic data of subjects:

Our participants were classified into three groups:
group (A) included 55 (25 men, 30 women) subjects
with type 2 diabetes who have shown microvascular
complications; group B included 45 subjects with type 2
diabetes but without microvascular complications; and
group C which included age and gender-matched
healthy subjects (n=35: 15 men and 20 women).

The medians of age were 48 (37-56), 46 (37-56), and
45(36-56), respectively. Also, the medians of BMIs of
the three groups were 32.4 (29.9-34.3), 32.1 (29.8-34.4),
and 31.2 (29.6-34.2), in order.

Baseline lab findings and serum hsCRP levels of the
studied groups:

All baseline lab findings were significantly higher in
group A and group B compared to group C (P3<0.001,
P4<0.001) except HDL which was significantly lower
in group A and group B compared to group C
(P3<0.001, P4<0.001).

Fasting blood glucose, HbAlc, LDL and Albumin/
creatinine ratio were significantly higher among group
A participants compared to group B. Regarding
cholesterol, triglycerides and HDL, the difference was
not statistically significant between group A and group
B.

Serum hsCRP levels were higher in group A than
other studied groups. However, there was no
statistically significant difference between group A and
B (P2=0.35), as shown in table (1).
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Table 1: Baseline lab findings and serum hsCRP levels of the studied groups

Group A Group B Groupc P value
FBG (mg/dl) 197.7+31.16 140.5+£15.5 90.2+6.82 P1<0.001
(Mean + SD) P2<0.001
P3<0.001
P4<0.001
HbAlc (%) 10.4+1.49 7.74+0.44 4.42+0.45 P1<0.001
(Mean + SD) P2<0.001
P3<0.001
P4<0.001
Cholesterol(mg/dl) 231.8+38.5 221.5+32 162.4+26.9 P1<0.001
(Mean + SD) P2=0.13
P3<0.001
P4<0.001
Triglycerides 230 200 100 P1<0.001
Median (IQR) (177-260) (165-240) (85-112) P2=0.12
P3<0.001
P4<0.001
LDL (mg/dl) 144 137 92 P1<0.001
Median (IQR) (134-168) (124-162) (78-113) P2=0.04
P3<0.001
P4<0.001
HDL (mg/dl) 38 (35-42) 40 (35-41.5) 47 (45-50) P1<0.001
Median (IQR) P2=0.35
P3<0.001
P4<0.001
Albumin/ creatinine ratio 25 (18-395) 16 (12.5-18) 9 (7-10) P1<0.001
Median (IQR) P2<0.001
P3<0.001
P4<0.001
hsCRP(mg/l) 10.6 4.2 (2.7-7.6) 2.6 (2.1-2.9) P1<0.001
Median (IQR) (2.3-13.6) P2=0.35
P3<0.001
P4=0.001

*Significant P <0.05. P1 Group A vs. Group B vs. Group C, P2 Group A vs. Group B, P3 Group B vs. Group C, P4 Group A vs.
Group C. FBG: fasting blood glucose, HbAlc: glycosylated hemoglobin, LDL: low density lipoproteins, HDL: high density
lipoproteins, hsCRP: highly sensitive ¢ reactive protein.

Serum hsCRP levels in relation to presence or

absence of diabetic microvascular complications:
Serum hsCRP levels were significantly higher in

patients with diabetic nephropathy than patients without

nephropathy (P=0.016).

However, the difference

between serum hsCRP levels in patients with and

Table 2: Serum hsCRP levels in relation to presence or absence of diabetic microvascular complications.

without retinopathy and neuropathy was not significant
as shown in table (2).

Diabetic Retinopathy P value

Yes (n=40) No (n=60)
hsCRP (mg/l) 5.5 (2.2-14) 4 (2.6-8.3) P=0.39
Diabetic Neuropathy P value

Yes (n=55) No (n=45)
hsCRP (mg/l) 4.9 (2.3-13.6) 4.2 (2.7-7.6) P=0.53
Diabetic Nephropathy P value

Yes (n=20) No (n=80)
hsCRP (mg/l) 12 (2.8-21) 3.9 (2.4-8.3) P=0.016
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DISCUSSION

The serum levels of high sensitivity C-reactive
protein (hsCRP), which is a marker of systemic
inflammation and a mediator of atherosclerotic disease,
have been correlated with the risk of cardiovascular
disease and type 2 diabetes mellitus ®.

Our controlled cross-sectional study was conducted
over a period of 12 months from December 2019 till
November 2020, on patients attending to the diabetic
outpatient clinic at Mansoura Specialized Internal
Hospital. Our study aimed to investigate whether there
is a correlation between STREM2 and hsCRP and
development of microvascular complications in T2DM.
Our study was conducted on 135 subjects who were
further divided into 3 groups; group A included 55
diabetic patients with microvascular complications,
group B included 45 diabetic patients without
complications and group C included 35 non-diabetic
subjects.

Our study showed that hsCRP levels were non-
significantly  higher in diabetic patients  with
microvascular complications than diabetic patients
without complications (P=0.35). This finding agrees
with that detected by Aslam and Chandrasekhara” who
found a significant positive correlation between hsCRP
levels and microvascular complications (P<0.0001).

Our study showed that serum hsCRP levels were
significantly  higher in patients with diabetic
nephropathy than patients without nephropathy
(P=0.016). However, the difference between hsCRP
levels in patients with and without retinopathy and
neuropathy was not significant. This finding matches
with the result of Kang et al.® who reported that there
were no differences between the mean serum hsCRP
levels of those with and without retinopathy (P =
0.447). There were no differences between the mean
serum hsCRP levels of those with and without
neuropathy (P = 0.398). There was a significant
difference in the serum hsCRP levels between the
patients with nephropathy and those without
nephropathy (P = 0.003). The same result was obtained
by Najafi et al.2. On the same way, Varma et al.® found
that patients with diabetic nephropathy have significant
higher hsCRP than diabetic patients without
nephropathy (P<0.001). Also, Hayashino et al.*°
demonstrated that elevated levels of hsCRP were
associated with the development of nephropathy
(P<0.001) but not associated with the progression of
nephropathy (P=0.575). Furthermore, Del Canizo
GOmez et al.t found that urinary albumin excretion
levels higher than 12 mg/24 h, hsCRP >3 mg/L and
hypertension were all independent risk factors for
development ~ of  microvascular  complications
(nephropathy and /or retinopathy) in patients with
T2DM.

Higher hsCRP in diabetic nephropathy can be
hypothesized that low-grade inflammation in diabetes
might stimulate endothelial cells and podocytes towards
accumulation of extracellular matrix in the glomerular
basement membrane. Alternatively, the deposition of
extracellular matrix in excess may induce an acute-
phase reaction 12,

There are certain limitations to our research.
Because of the study's cross-sectional design, it's
difficult to determine if serum hsCRP levels are linked
to the development of diabetic microvascular problems.
To explain the underlying mechanisms, more
longitudinal prospective studies with a bigger sample
size are needed. In addition, other components of
obesity-related and inflammatory factors, such as
interleukins and tumour necrosis factors, were not
available in the current study, and this information
could be useful in gaining a better understanding of the
link between hsCRP levels and diabetic microvascular
complications.

It was concluded that hsCRP can be used as a novel
marker for diagnosis of microvascular complications in
T2DM patients.
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