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Abstract

Background: Diabetic retinopathy (DR) is a chronic, progressive sight
threatening disease of the retinal microvasculature and is a significant
complication of diabetes mellitus (DM). Type | diabetes mellitus (T1DM)
is one of the most common metabolic conditions in childhood and
adolescence. C-reactive protein (CRP) plays a major role in the human
innate immune response and serves as a stable plasma biomarker indicating
the presence of low-grade systemic inflammation.

Objective: This study aimed to assess the association of C-reactive protein
(CRP) with diabetic retinopathy in young people with TIDM.

Methods: A total of 60 TIDM patients were included; of them 30 TIDM
patients with retinopathy (cases- Group 1) and 30 patients of T1DM
without retinopathy (controls- Group II), aged between 10 to 24 years.
Complete clinical evaluation including history, physical examination,
relevant ocular examinations like visual acuity test, slit lamp examination,
fundus examination both direct and indirect ophthalmoscopy and color
fundus photography were done accordingly. Serum high sensitivity CRP
(hs-CRP) level was measured following standard procedure.

Results: It was observed that, mean hs-CRP was significantly increased in
retinopathy group compare to without retinopathy group (5.08+1.29 mg/L
versus 3.43+0.69 mg/L, p<0.001). Mean hs-CRP level had significant
difference among National Screening Committee (NSC) grading of
retinopathy (p<0.001). Mean hs-CRP level was gradually increased with
NSC grades. An age-adjusted and sex-adjusted model revealed that patients
with highest hs-CRP (>4 mg/L) were 13.1 times more likely to have DR.
Serum hs-CRP had a significant strong positive correlation with HbAlc in
Group I (r=+.831, p<0.001) and Group II (r=.666, p<0.001). Patients with
retinopathy group had significantly higher duration of DM and HbAlc
compare to without retinopathy group (p<0.05), but this relation was lost
in multivariate logistic regression model.

Conclusion: C-reactive protein (CRP) is strongly associated with diabetic
retinopathy. Serum CRP also significantly related to different grades of
retinopathy.
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Glycated Hemoglobin (HbAlc), Type 1 Diabetes Mellitus (T1DM), Young
People

Introuduction

Diabetes Mellitus (DM) is a complex metabolic disorder characterized
by chronic hyperglycemia resulting from defects in insulin secretion, insulin
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action, or both [1]. Around the world 463 million people
have diabetes and in the South East Asia (SEA) region 997.4
million people have diabetes which will rise to 1.3 billion
by 2045 [2]. Type 1 diabetes is one of the most common
metabolic conditions in children and adolescents [3]. Type
1 diabetes mellitus (T1DM) once known as juvenile diabetes
or insulin-dependent diabetes is a chronic condition in which
there is partial or absolute deficiency of insulin [3]. T1DM
can lead to numerous complications, with the most common
long-term complications in children and adolescents include
retinopathy, nephropathy and dyslipidemia [3]. The number
of children developing this form of diabetes every year is
increasing rapidly, especially among the youngest children
[3]. In South East Asia; it was reported that estimated
184,100 children and adolescents under the age of 20 living
with TIDM [2]. Diabetic retinopathy (DR) is one of the
micro vascular complications of diabetes mellitus (DM),
a major cause of avoidable blindness around the world
[4]. Prevalence of retinopathy in type 1 diabetes mellitus
(TIDM) among children and adolescent is ranges from
5.6% to 17% in South East Asian region [6, 7]. DR can be
divided into non proliferative diabetic retinopathy (NPDR)
and proliferative diabetic retinopathy (PDR) [5]. In the
natural course, approximately 50% of patients with very
severe NPDR progress to PDR within 1 year [5]. The most
common early clinically visible manifestations of DR include
micro aneurysm formation and intra-retinal hemorrhage [4].
Microvascular damage leads to retinal capillary non perfusion,
cotton wool spots, increased number of hemorrhages, venous
abnormalities [intra-retinal microvascular abnormalities
(IRMA)] [5]. During this stage, increased permeability of the
retinal vessels can result in retinal thickening (oedema) and/
or exudates that may lead to a loss in central visual acuity
[8]. Prolong duration of diabetes, poor glycemic control,
hypertension, hyperlipidemia and genetic predisposition are
the risk factors for the development of diabetic retinopathy
[9]. Inflammation is now recognized as a critical contributor
in the pathogenesis of diabetic retinopathy [10, 11]. It has
been suggested that, hyperglycemia leads to the activation
of pro-inflammatory cytokines (e.g., TNF-a, IL-6 and IL-12)
that are crucial for macro and microangiopathy developments
[12]. These cytokines may mediate the synthesis of acute
phase proteins which are able to initiate and support
inflammatory process in the vascular wall [12, 13]. In
addition, various inflammatory markers have been implicated
in the disease process and progression of diabetic retinopathy
[14]. C-reactive protein (CRP) is a well-known inflammatory
marker and a sign of inflammation in the walls of arteries [ 14].
C-reactive protein, an acute-phase reactant produced by liver,
is an extremely sensitive marker of systemic inflammation
[14]. The recent development of high-sensitivity assays for
CRP (hs-CRP) has permitted detection of mild elevation of
CRP, even within the normal range [14, 15]. Recent study
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showed that retinal microvascular caliber is associated with
higher levels of highly sensitive CRP (hs-CRP) in Asians
[15]. This supported the concept that retinal venular caliber
may be a marker for low-grade systemic inflammation [16].
Many clinical studies conducted to investigate the association
between CRP level and DR [14-16]. Some studies suggest
that CRP level is associated with DR and with the severity of
the disease among diabetic patients in children and adults [17-
21]. In order to prevent blindness from diabetic retinopathy,
prevention and early detection are mandatory. Therefore,
this study was aimed to investigate the association of CRP
with diabetic retinopathy in young people with TIDM and
also to find out whether CRP could predict the presence of
retinopathy.

Materials and Methods

This case control study was conducted at the Department
of Ophthalmology, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, Bangladesh from March
2019 to march 2021.This study was approved by the Ethical
Review Committee, BSMMU, Dhaka, Bangladesh. A total
of sixty (60) young people (age between 10-24 years) of
both gender, diagnosed as type 1 diabetes mellitus (T1DM)
with retinopathy (30 patients) and without retinopathy (30
patients) were included by purposive sampling technique as
study population. Patients with any systemic disease other
than diabetes mellitus, patients with any systemic infection,
patients with any ocular disease other than diabetic retinopathy
and patients having previous photocoagulation therapy and
anti- vascular endothelial growth factor (VEGF) injection
were excluded from the study. Then study population was
divided into two following groups-

Group —I: Case (Type-1 diabetic young people with
retinopathy)

Group —II: Control (Type-1 diabetic young people without
retinopathy)

Study procedure

After selection, all patients and their guardians were
informed about the purpose and procedure of the study.
Informed written consent was taken from the patients or
guardians prior to enrollment. Determination of the type 1
diabetes mellitus (TIDM) was made by the International
Society for Pediatric and Adolescent Diabetes (ISPAD)
criteria according to available clinical features and history
[7, 22]. A complete clinical evaluation including history
and physical examination was done to exclude any systemic
disease or any infective condition other than diabetes
mellitus. Relevant ocular examinations, visual acuity test
and slit lamp examination were done to exclude any other
ocular disease other than diabetic retinopathy in case group
and any ocular disease in control group. Both direct and
indirect ophthalmoscopic examination was done to diagnose
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diabetic retinopathy and exclude other ocular disease [23].
Examination findings were recorded accordingly. Diabetic
retinopathy was evaluated after dilatation of pupil with direct
and indirect ophthalmoscopy with color fundus photography.
Microaneurysm, dot and blot hemorrhage, venous changes,
hard exudates, new vessels on the disc or new vessels
elsewhere were considered as diabetic retinopathy on the
basis of National Screening Committee (NSC) classification
[24].

Blood sample collection and analysis

With all aseptic precautions, 4 ml venous blood was
collected by puncturing the antecubital vein of the patients.
Then 2 ml of blood was collected in blood collection tube
containing potassium ethylenediamine tetra-acetic acid
(EDTA) for estimation of glycated hemoglobin (HbAlc)
level and rest 2 ml of blood was collected in blood collection
tube containing clot activator for estimation of serum high
sensitivity C-reactive protein (hs-CRP). The blood collection
tube was labeled with patient’s ID and sent for analysis.
HbAlc level was measured by Capillary Electrophoresis
Method in Minicap Flex Piercing, Sebia, France machine.
Before estimation of serum hs-CRP, serum portion of blood
sample was separated by standard laboratory techniques.
Serum level of hs-CRP was measured by using Cardio Phase
hs-CRP reagent by means of particle enhanced immune
nephelometry using the BN ProSpec System, SIEMENS,
USA machine.

Color fundus photograph (CFP)

Color Fundus Photograph (CFP) of both eyes was obtained
by Canon CR-2 Digital Retinal Camera, Canon, USA. Fundus
photographs were stored, viewed and processed using Canon
Retinal Imaging Control Software (RICS).

Statistical analysis of data

After collection; all data were cross checked, compiled
and verified accordingly. Statistical analysis of the results
was done by using computer-based software Statistical
Package for the Social Sciences (SPSS), version 26. The
mean with standard deviation (£SD) values were calculated
for continuous variables. The quantitative observations were
indicated by frequencies and percentages. Comparisons
between groups (continuous parameters) were done by
unpaired ‘t’ test. Categorical parameters were compared by
Chi-Square test. Independent ‘t’ test was applied to compare
the mean value of serum hs-CRP level in diabetic patients
without retinopathy and mean value of serum hs-CRP level
in diabetic patients with retinopathy and ANOVA test was
applied to compare among groups. Pearson’s correlation test
and multivariate logistic regression analysis were done to
predict association. A probability ‘p’ value of 0.05 or less
was considered as significant.
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Results and Observations

In this case control study total 60 young participants, age
between 10-24 years were selected purposively according to
the selection criteria. Among them 30 participants had type 1
diabetes mellitus (T1DM) with diabetic retinopathy who were
considered as cases (Group I) and 30 participants had TIDM
without diabetic retinopathy who were considered as controls
(Group II). Among total 60 patients; 33(55%) patients were
female and 27(45%) patients were male (Figure- 1). In the case
group among 30 patients, 16(53.3%) patients were female
and 14(46.7%) patients were male; in control group among
30 patients, 17(56.7%) patients were female and 13(43.3%)
patients were male; there was no significant difference in
gender distribution in both study groups (p= 0.795) (Table-
1). In this study, mean(+=SD) age in group I was 21.30+2.49
years and that was 19.97+2.81 years in group II. Majority
of the patients (70%) in case group was belonged to the age
group 20-24 years and 50.0% patients in control group was
in age group 20-24 years; no significant age difference was
observed between the groups (p=0.195) (Table- 1).

Table- 2 shows that age of onset of TIDM was
significantly lower in case group compares to control group
(11.0£2.10 versus 12.67+1.45, p<0.001). It was observed
that, TIDM patients with retinopathy had significantly higher
duration of diabetes mellitus (more than 10 years) (p<0.001).
The difference of glycemic control (indicated by HbAlc
level) between two groups was also statistically significant
(11.17+2.25% versus 9.83+£2.36%, p= 0.029) (Table- 2).

In this study, the mean(+SD) high sensitivity C-Reactive
Protein (hs-CRP) level of the TIDM patients having diabetic
retinopathy was 5.08+1.29 mg/L and that was 3.43+0.69
mg/L in TIDM patients without having diabetic retinopathy.
Therefore, a significantly increased hsCRP level was found

in retinopathy group compare to without retinopathy group
(p<0.001) (Table- 3).

Gender distribution (N= 60)

27(45.0%)

33(55.0%)

¥ Male ®Female

Figure 1: Gender distribution among the study population (N= 60)
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Table 1: Demographic profile of the study patients in two groups
(N=60)

Group | Group I
Variables (Cases) (Controls) p value

(n=30) (n=30)
Gender
Female 16(53.3%) 17(56.7%)

0.795
Male 14(46.7%) 13(43.3%)
Age (years)
Mean+SD 21.3042.49 19.37+2.71
years years

Age groups (years)
10-15 1(3.3%) 4(13.3%)
15-20 8(26.7%) 11(36.7%) 0.195"
20-24 21(70.0) 15(50.0%)

Data were expressed as frequency with percentage and meanSD,
Chi-square test was done, ns= not significant

Table 2: Comparison of age of onset of diabetes mellitus (DM),
duration of DM and HbA 1c between TIDM patients with or without
nephropathy (N= 60)
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maculopathy). 11(36.7%) patients had NSC grading of RIMI
(mild to moderate non-proliferative diabetic retinopathy with
maculopathy) and only 2(6.7%) patients had NSC grading
of R2M1 (severe non-proliferative diabetic retinopathy with
maculopathy) (Figure- 2).

In this study, comparison of high sensitivity C-Reactive
Protein (hs-CRP) level with NSC grading among the study
patients having diabetic retinopathy was done. The mean
hs-CRP level was 3.43+0.69mg/L in control group (Group-
II). The mean hs-CRP level in RIMO (mild to moderate
non proliferative diabetic retinopathy but no maculopathy)
was 4.06£0.44 mg/L, in RIMI1 ((mild to moderate non-
proliferative diabetic retinopathy with maculopathy) was
6.23+0.49 mg/L and in NSC grading of R2M1 (severe non-
proliferative diabetic retinopathy with maculopathy) was
7.36+0.66 mg/L. Mean hs-CRP level gradually significantly
increased with advancement of NSC grade of diabetic
retinopathy (p<0.001) (Table- 4).

It was observed that serum high sensitivity C-Reactive
Protein (hs-CRP) had a significant strong positive correlation
with glycated hemoglobin (HbA 1¢) both in Group I (r=+0.831,

Group | Group II <0.001) and Group II (=+0.666, p<0.001) (Table- 5
Variables (Cases) (Controls) | p value p<0.001) pIL( 666, p<0.001) ( )
(n=30) (n=30) ) . o . .
Age onset of DM (years) Table 3: Comparison of serum high sensitivity C-Reactive Protein
9 y (hs-CRP) between Type I DM patients with or without nephropathy
5-10 12(40.0%) 1(3.3%) (N= 60)
11-15 18(60.0%) 27(90.0%) High sensitivity Group | Group Il
16-20 0(0.0%) 2(6.7%) C-Reactive (Cases) (Controls) p value
12.6741.45 Protein (hs-CRP) (n=30) (n=30)
Mean+SD 11.042.10 years vears <0.001° MeanSD 508+1.29 mg/L | 3.43:0.69 mg/L | <0.001¢
Range (minimum — _ _ Range (minimum — 3.10 mg/L - 1.56 mg/L - 4.89
maximum) 7-15years 10-16 years maximum) 7.83 mg/L mg/L
Duration of diabetes mellitus (years) Data were expressed as mean+SD, Unpaired t-test was done to
>10 19(63.3%) 7(23.3%) analyze data, s= significant
<10 11(36.7%) 23(76.7%)
6.87+3.14 . . . .
Mean+SD 10.3+£3.14 years years <0.001® Diabetic retinopathy grading
Range (minimum —
maximum) 5- 15 years 1-12 years 70% - 17 (56.7%)
HbA1c (%) a0%
<7 1(3.3%) 4(13.3%) . 11 (36.7%)
7-9 5(16.7%) 11(36.7%) '
40%
>9 24(80.0%) 15(50.0%) ¢
Mean+SD 11.1742.25% | 9.83£2.36% | 0.029° 30%
Range (minimum — 20% 2(67%)
9 76%147% | 6.4%—14.0%
maximum) 0% -
Data were expressed as frequency with percentage and mean+SD, 0%

Unpaired t-test was done to analyze data, s= significant

National Screening Committee (NSC) grading of diabetic
retinopathy among the study cases revealed that, more than
half [17(56.7%)] of the patients had R1IMO grading (mild
to moderate non-proliferative diabetic retinopathy but no

RIMO RIMI R2MI

Figure 2: Distribution of type 1 diabetes mellitus (TIDM) patients
with grading of diabetic retinopathy by National Screening
Committee (NSC) grading of diabetic retinopathy in Group — I
(n=30)
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Table 4: Comparison of serum high sensitivity C-Reactive Protein (hs-CRP) level among National Screening Committee (NSC) grading of
Type I diabetes mellitus (T1DM) patients with or without retinopathy (N= 60)

Group Il Group |
Controls Cases (n=30)
Variable (n=30) R1MO R1M1 R2M1 p value
RoMo (n=17) (n=11) (n=2)
Mean+SD Mean+SD Mean+SD Mean+SD
Serum hs-CRP (mg/L) 3.43+0.69 mg/L 4.06+0.44 mg/L 6.23+0.49 mg/L 7.36+0.66 mg/L <0.001s

Data were expressed as mean+SD, ANOVA test was done, s= significant

Group —I: Case (Type-1 diabetic young people with retinopathy)
Group —II: Control (Type-1 diabetic young people without retinopathy)

Table 5: Correlation of high sensitivity C-Reactive Protein (hs-CRP) with glycated hemoglobin (HbAlc) in Type I diabetes mellitus (T1DM)

patients (N= 60)

Group | Group I
(Cases) (Controls)
(n=30) (n=30)
Variable
r- value p value r- value p value
HbA1c (%) 0.831 <0.001¢ 0.666 <0.001s

Pearson’s correlation test was done, s= significant
Group —I: Case (Type-1 diabetic young people with retinopathy)
Group —II: Control (Type-1 diabetic young people without retinopathy)

Table 6: Univariate and multivariate logistic regression analysis for prediction of diabetic retinopathy in Type I diabetes mellitus (T1DM)

patients
Univariate
Variables
Crude OR 95% ClI
Duration T1DM (>10 years) 2.26 1.32-3.87
HbA1c (>9%) 2 0.98-4.09
hs-CRP (>4 mg/L) 131 3.42-50.0

OR= odds ratio, Cl= Confidence Interval, s= significant

Univariate and multivariate logistic regression analysis
was performed with diabetic retinopathy as the dependent
variable. Crude odds ratio (OR) shows; high sensitivity
C-Reactive Protein (hs-CRP), poor glycemic control (HbAlc
>9%) and duration of diabetes (more than 10 years) were
individually strongly associated with diabetic retinopathy. In
multivariate logistic regression after taking into consideration
the effect of poor glycemic control and duration of T1DM,
only elevated hs-CRP (>4 mg/L) significantly associated with
diabetic retinopathy with an OR of 7.438 (p= 0.004) (Table-
6).

Discussion

Diabetic retinopathy (DR) is a major microvascular
complication of diabetes mellitus (DM) and is a major cause
of avoidable blindness around the world [5, 23]. The onset
of diabetic retinopathy varies and depends on a number of
predisposing risk factors, the main ones being glycemic
control and duration of diabetes [9, 23]. However, the risk
factors cannot always predict or explain the development of

Multivariate
p value Adjusted OR 95% CI p value
0.002s 3.377 0.94-12.09 0.062
0.028° 1.509 0.37-6.11 6.11
<0.001¢ 7.438 1.91-29.04 0.004°

DR [9]. As the onset and progress of diabetic retinopathic
changes are not predictable and cannot be determined
without eye checkup in diabetic patients [24, 25, 26].
There is no screening tool which can easily perform with
routine blood checkup of diabetic patient that can predict
presence of diabetic retinopathy. A valid tool could help in
early diagnosis of DR and early intervention will prevent
progression and complication of DR. Hence, efforts should
be directed to screening for early signs of diabetic retinopathy
and modifiable risk factors. Diabetes mellitus is associated
with low-grade inflammation and inflammatory markers
play a major role in the development of diabetes and its
microvascular complications, such as retinopathy [27].
Inflammation and endothelial dysfunction are the important
components responsible for the progression of diabetic
retinopathy [28]. C-Reactive Protein (CRP) is a well-accepted
biomarker of acute inflammation and is also associated with
chronic low-grade inflammation and neuro-degenerative
diseases [29]. Previous studies have demonstrated a positive
correlation between elevated CRP levels and type 1 and
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type 2 diabetes, as well as increased risks for diabetic
complications, such as DR [30]. In this background, current
case control study was aimed to investigate the association
between serum high sensitivity C-Reactive Protein (hs-CRP)
level and diabetic retinopathy in type-I diabetic young people
and also to find out whether serum CRP can act as a predictor
of early development of DR. A total of 60 young patients
with type I diabetes mellitus (T1DM) aged between 10 to 24
years were included in this study and divided into two groups,
30 in Group I: Cases (Type-1 diabetic young people with
retinopathy) and Group II: Controls (Type-1 diabetic young
people without retinopathy). Diabetic retinopathy (DR) rarely
develops before 10 years of age [31], ISPAD guidelines
suggest starting screening for DR from age 11 years [26] and
according to World Health Organization (WHO) this 10 to 20
years age range are defined as young people [32]; these were
the reasons behind choosing this age range of 10-24 years.

In this study, the mean age was 21.30+2.49 years in
case group and that was 19.97+2.81 years in control group;
majority (70.0%) patients of case group were in 20-24 years
age and 50.0% patients of control group were in age 20-24
years; age distribution in both study groups were almost
similar, making the study more representative. Several
studies have investigated the association between serum
CRP and diabetic retinopathy but very few have investigated
this association in type 1 diabetic among young people.
Izuora et al., investigated this association in young people
having almost similar age range to the current study; they
mentioned in their study that the mean age of the participants
was 26.7+7.2 years [19]. The mean age difference of the
participants between two studies could be explained by the
fact that; previous study included the age between 14 to 42
years, whether this study included 10 to 24 years age group
[19]. In accordance; Rajab et al., investigate in 13 to 39 years
age group of TIDM where mean age was 26.8+7.1 years
[30]. In this current study we found that more than 50% of
study participants were female in both group (53.3% with DR
versus 56.7% without DR), the difference between male and
female among the groups was not statistically significant (p=
0.795). It should be mentioned here that majority of young
people with T1IDM in Bangladesh are female as reported in
a previous study [7]. Age of onset of TIDM had significantly
lower in case group compares to control group (11.0+£2.10
years versus 12.67+1.45 years, p<0.001). In this present
study, TIDM patients with retinopathy group had a higher
duration of DM with a mean of 10.3+3.14 years and that
was 6.87£3.14 years in without DR patients. The difference
between the mean duration of DM between the groups
was statistically significant (p<0.001). Similar significant
difference was observed in a couple of previous studies [19,
20, 30, 33]. One previous study found a strong association
of longer duration of diabetes with diabetic retinopathy in
a large cohort of 1227 young patients in Bangladesh [7].
Almost all studies that have investigated the association
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between CRP and DR found poor glycemic control to be
highly associated with DR. In present study, the mean HbAlc
in retinopathy group was 11.17+2.25% and in participants
without retinopathy group was 9.89+2.36%; the difference
was statistically significant (p= 0.029). In TIDM patients
with retinopathy group significantly higher concentrations of
HbAlc and duration of DM compare to without retinopathy
group (p<0.05). The mean HbA1c level of this present study
was much higher than most of the related previous studies
[20, 21, 30, 33, 34]. The difference between these findings
may be due to most of the participants of this current study
were younger than previous studies. It was documented that
younger age is associated with poor glycemic control [35].
In this study, 80% of the participants with DR had a HbAlc
level above 9%, which is considered as poor glycemic control
status [36].

In present study mean hs-CRP was significantly increased
in retinopathy group compare to without retinopathy group
in TIDM patients (p<0.001). The mean value of hs-CRP was
5.08+1.29 mg/L in TIDM patients having diabetic retinopathy
and that was 3.4340.69 mg/L in TIDM patients without
diabetic retinopathy. In this current study; it was also seen
that higher grades of retinopathy (according to NSC grading)
showed relatively higher values of hs-CRP in case group and
hs-CRP level gradually increased with NSC grade. The mean
hs-CRP level of the participants having diabetic retinopathy
group in RIMO (mild to moderate non proliferative diabetic
retinopathy but no maculopathy) was 4.06+0.44 mg/L,
in RIM1 ((mild to moderate non-proliferative diabetic
retinopathy with maculopathy) was 6.23+0.49 mg/L and
NSC grading of R2M1 (severe non-proliferative diabetic
retinopathy with maculopathy) was 7.36+0.66 mg/L. Mean
CRP was increased significantly among advanced NSC
grading. Here we found a significant association between
elevated levels of hs-CRP and more advanced degrees
of diabetic retinopathy (p<0.001). These findings were
consistent with similar previous studies [5, 19, 21, 28, 33, 37].
This finding indicated that, CRP as an inflammatory mediator
that increase in diabetic retinopathy and has significance in
diabetic patients without any systemic involvement. As CRP
is a well-known inflammatory marker, it would be expected
to be elevated in patients with poor glycemic status. In this
present study, serum CRP had a significant strong positive
correlation with HbAlc in Group I (r=+0.831, p<0.001) and
Group II (r=+0.666, p<0.001).

In this study, after univariate logistic regression analysis;
duration of DM was found to be strongly associated with
DR. The unadjusted odds ratio was 2.26 and after adjusting
for other confounder the significance of the relationship was
lost (p= 0.062). In this context, Nowak et al., also found
association between duration of DM and DR; however, the
association was lost after multivariate regression analysis
[21]. Univariate logistic regression analysis revealed that,
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there was a strong association between poor glycemic control
and DR; the unadjusted odds ratio was 2.0 (p= 0.028), but
in multivariate logistic regression analysis, the significance
of this relationship was lost (p= 6.11). Logistic regression
analysis in this study showed that in an age-adjusted and sex-
adjusted univariate model patient with highest hs-CRP (>4
mg/L) were 13.1 times more likely to have DR (crude odds
ratio of 13.10 with a p value <0.001). Crude odds ratio of
univariate model also shows poor glycemic control (HbAlc
>9%) and duration of diabetes (more than 10 years) were
individually strongly associated with DR. In multivariate
logistic regression after taking into consideration the effect of
poor glycemic control and duration of DM, only elevated hs-
CRP (>4 mg/L) significantly associated with DR with an OR
of 7.438 (p= 0.004). This result was comparable with related
previous studies [33, 34, 38].

This study suggested that serum hs-CRP level can act
as a predictor for early development of DR and also as a
biomarker to determine the severity of DR in young typel
diabetic people. As serum CRP can be done easily with
routine blood examination of diabetic patient, CRP can be
used as a screening tool for DR and progression of higher
grades of diabetic retinopathy which help in early diagnosis
and follow up of DR.

Conclusions

This study concluded that there is a strong association
of C- Reactive Protein with diabetic retinopathy in young
people with type 1 diabetes mellitus. With increasing severity
of diabetic retinopathy, the mean serum CRP level also
increased, the correlation is significant. Univariate logistic
regression analysis found that serum CRP independently
associated with diabetic retinopathy and this association
becomes stronger after multivariate logistic regression
analysis. Type I diabetic patients with retinopathy has
significantly higher duration of diabetes and poor glycemic
control. The predictive value of CRP in early detection of the
diabetic subjects at high risk for developing DR, suggesting
that inflammatory activity could be regarded as a useful and
an inexpensive tool for screening the diabetic retinopathy,
contributing to the prevention of progression to more severe
stages by early diagnosis and treatment. CRP can also be used
for follow up of progression of different grads of retinopathy.
Hence C- Reactive Protein (CRP) can be used as a screening
tool for diabetic retinopathy.

Limitations of the study

It was a single center study with a relatively small sample
size.

Recommendations

A multicenter study with large population should be done
to confirm the findings of this current study.
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