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ABSTRACT 

Background: Diabetic retinopathy (DR) is one of the vascular complications of 
diabetes mellitus. It is caused by high blood sugar levels damaging the network of tiny 
blood vessels that supply blood to the retina. Circulating biomarkers of these pathways 
such as tumor necrosis factor-α (TNF-α), interleukin–6 (IL-6), C-reactive protein 
(CRP) in correlation with HbA1C values which reflect the state of glycemic control. 
Inflammation may be associated with development of both type 1 and type 2 diabetes 
complications 

Objectives: To assess the correlation between the level of pro-inflammatory markers 
(IL-6, CRP), HbA1c and the severity of the diabetic retinopathy 

Patients & Methods: The study was cross sectional study. It conducted on eighty 
patients. The patients were selected from the Endocrine & Metabolism pediatric Unit 
at pediatrics Department in Aswan University Hospital during the period from March 
2016 to October 2016.  

Results: normal fundus examination was found in 74 cases (92.5 %) under 18 years 
old, while abnormal fundus was detected in 6 cases (7.5 %). IL-6 level in cases with 
normal fundus examination was (19.72 ± 7.14) and those with abnormal fundus 
examination was (32.85 ± 9.84) with P. value (0.011). CRP was (9.75 ± 9.5) mg/dl, 
with P value 0.503 which was insignificant. HbA1c in patients with normal fundus 
examination was (9.826 ± 1.742 while those of vitreous hemorrhage (9.41 ± 0.1) and 
those with macular edema (9.79 ± 0.883 %) with P value 0.923 which was 
insignificant. 

Conclusion: There was significant correlation between IL-6 level in diabetic patient 
and abnormal fundus examination but there is no correlation with CRP level or HbA1c 
regarding abnormal fundus findings. 
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INTRODUCTION 

   Diabetic retinopathy (DR) is one 
of the vascular complications of 
diabetes mellitus. It is caused by 
high blood sugar levels damaging 
the network of tiny blood vessels 
that supply blood to the retina 
(Mody. 2014).  

    In general, the progression of 
retinopathy is orderly, advancing 
from mild non-proliferative abnor-
malities, to severe proliferative 
diabetic retinopathy (PDR), 
characterized by the growth of 
new blood vessels on the retina 
and posterior surface of the 
vitreous (American diabetic 
Association. 2002).  

   Pathophysiological mechanisms 
leading to the vascular 
complications of diabetes include 
(1) endothelial dysfunction, (2) 
activation of the inflammation 
cascade, and (3) pro-coagulant 
imbalance (Dorata et al., 2014). 
Their circulating biomarkers may 
therefore provide opportunities for 
early diagnosis and targets for 
novel treatment of DR. 

   Circulating biomarkers of these 
pathways such as tumor  necrosis 
factor-α (TNF-α), interleukin–6 
(IL-6), C-reactive protein (CRP) 
(inflammation), vascular cellular 

adhesion molecule-1, interstitial 
cellular adhesion molecule-1, E-
selectin, von Willebrand factor 
(endothelial dysfunction), plasmino-
gen activator inhibitor-1, fibrinogen, 
P-selectin (procoagulant state), 
and adiponectin (anti-inflamma-
tion) may be associated with 
development of both type 1 and 
type 2 diabetes complications 
(Raczynska et al., 2014).  

   Diabetic retinopathy (DR) is a 
serious complication of diabetes 
mellitus and a major cause of 
visual loss globally.  Prevalence of 
DR is rising (Taylor-Philips et 
al., 2014) Early detection and 
timely treatment of sight-
threatening DR have reduced the 
incidence and progression of 
visual loss. Screening for DR 
(using ophthalmoscopy and 
fundus photography) is accurate, 
safe and cost-effective (Britta & 
Nicolas. 2016). 

AIM OF THE WORK 

● To confirm the correlation 
between HbA1c, IL-6, CRP 
and the development of 
diabetic retinopathy. 

● To assess the correlation 
between the level of pro-
inflammatory markers and the 
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severity of the diabetic 
retinopathy. 

PATIENT AND METHODS 

     The study was cross sectional 
study. It conducted on eighty 
patients. The chosen patients were 
selected from the Endocrine & 
Metabolism pediatric Unit at 
pediatrics Department in Aswan 
University Hospital during the 
period from March 2016 to 
October 2016. 

Ethical consideration: 

1. Approval of research by the 
local ethical committee was 
obtained before conducting the 
study. 

2. Verbal and/or written consent 
were obtained from all parents 
and controls after explanation 
of the whole procedures. 

3. All the data and the patients and 
results of the study are 
confidential and the patient has 
the right to keep it. 

Financial disclosure/ funding: 
The authors received no financial 
support for the work or 
publication of this article. 

Claim: no conflict of interest. 

Inclusion criteria: 

1. Age above five years and to 
eighteen years. 

2. An extended group age above 
eighteen years to twenty-five 
years. 

3. Duration of disease ≥ 3 years 

Exclusion  criteria: 

1. Patient less than five years old 
and more than twenty- five 
years old 

2. Duration of disease < 3 years 

3. Patients had a diagnosis of other 
disease.  

4. Patients with known eye 
disorder e.g. congenital or 
traumatic. 

All patients included in the 
study were subjected to: 

Clinical assessment: 

1. Full medical history. 

2. History of insulin intake (its 
type, and number of 
subcutaneous injection, history 
of regular check blood glucose 
at home. 

3. Complete physical examination. 

4. Assessment of: weight, Bl. 
pressure. 

Laboratory Tests: 

1. Routine investigation; e.g. 
CBC, blood sugar. urine 
analysis. 

2. Lipid profile (Total cholesterol, 
triglyceride, LDL, MDL) 
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3. Serum creatinine, blood urea.  

4. CRP (Quantitative): (normal < 
0.5mg/dl) 

5. Assessment of IL6: (normal < 5 
pg/dl) 

6. HbA1c: (normal < 5) 

    The entire laboratory tests were 
done by Awareness-technologies-
stat-fax-2100-microplate-
reader.USA, 2012. 

Methodology of Lab Investiga-
tion:   

    Patient blood samples (5 cc) 
were taken from an antecubital 
vein. 2 cc of the sample is taken 
on EDETA vacutainer tube & the 
remaining 3 cc is taken on Serum 
separator tubes (SST).The EDETA 
sample is sent directly to the lab 
for estimation of HbA1c 
concentration. The serum sample 
is allowed to clot for 30 minutes at 
room temperature before 
centrifugation for 15 minutes at 
approximately 1000 x g. Serum 
was removed and stored at -20° C 
until assayed.  

Ophthalmological examination:  

    All patients were subjected to 
full ophthalmological examination 
including: 

- Visual acuity, using Snellen 
chart or crowded Kay pictures 
for children having difficulty in 
responding to it. 

- Refraction and recording best 
corrected visual acuity (BCVA) 

- Anterior segment examination 
using standard slit lamp for 
older patients and portable slit 
lamp young children. 

- Goldmann applanation tonome-
try if possible. 

- Fundus examination after dilata-
tion of the pupils using 
cyclopentolate 0.5% - 1% eye 
drops. 

- Fundus photography using 
(Topcon OCT/fundus Camera) 
and fundus photographs were 
examined by an experienced 
ophthalmologist. 

    Diabetic retinopathy (DR) when 
present is classified as either 
nonproliferative or proliferative 
and macular edema is reported 
also. 

Nonproliferative diabetic retino-
pathy (NPDR):  

1. Mild non-proliferative diabetic 
retinopathy: where a few micro 
aneurysms are present. 

2. Moderate NPDR: there are less 
than 20 microaneurysms, hard 
yellow exudates, cotton wool 
spots, and venous beading are 
present also in only one 
quadrant;  

3. Severe NPDR: when any of 
following clinical features is 
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there; micro aneurysms in all 4 
quadrants; venous beading in 
two or more quadrants; 
intraretinal microvascular 
abnormalities (IRMA) in one 
or more quadrants. 

4. Very severe NPDR: This form 
includes two or more of the 
criteria for severe NPDR. 

5. Proliferative diabetic retino-
pathy (PDR): There are 
neovessels growing at the optic 
nerve (NVD) and elsewhere in 
the retina except the optic disc 

(NVE). Also, NV may cause 
preretinal and subhyaloid 
vitreous hemorrhages and can 
form membrane on the 
posterior hyaloid surface. 

Diabetic macular edema (DME):  
Macular edema is defined as 
retinal thickening or the existence 
of hard exudates within 2 disk 
diameter of the macula. As DME 
occurs apart from the stage of 
diabetic retinopathy, so it 
evaluated independently (Sayin et 
al 2015). 

RESULTS 

Table (1): Descriptive characteristics of the study cases. 

Mean ± SD Range  

15.5 ± 4.4 6 - 18 Age (years) 

7.9 ± 4.3 3 - 12 Disease duration   (years)    

12.62 ± 1.64 11.5 - 15.9 Hb (g/dl) 

0.712 ± 0.24 0.1 - 1.3 Creatinine (mg/dl) 

169.04 ± 48.02 55 - 352 Cholesterol (mg/dl) 

116.70 ± 83.9 26 - 724 TG (mg/dl) 

47.03 ± 13.2 27 - 117 HDL (mg/dl) 

120.78 ± 57.3 30 - 400 LDL (mg/dl) 

6.11 ± 3.5 5 – 24 
CRP (mg/dL) 
 (N= < 0.5mg/dl) 

8.9 ± 2.4 5 – 12.8 
HbA1c (%) 
(N= < 5) 

20.2 ± 7.7 5.5 – 46.1 
IL-6 (pg/dL)  
(N= < 5 pg/dl) 
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Table (2): Distribution of the fundus findings in studied patients. 

Fundus examination No. (80) % 

Normal fundus 74 92.5 

Vitreous Hge/Neovascularization 2 2.5 

Macular edema 4 5 

 
 
 
 

Fundus Results 

N fundus

Macular edema

Vit.hge

 
Figure (1): Distribution of the fundus findings in studied patients. 

 
     Table (2) & Fig. (1) show the results of the fundus in the studied 
cases. It revealed normal fundus examination in 92.5 %, those with 
vitreous hemorrhage were 2.5 % and those with macular edema were 
5%. 
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Table (3): Correlation between fundus examination and age of the studied 
group 

                                      Age 

Fundus ex 

Age (years) 
P value 

Mean SD 

Normal fundus (n=74) 15.77 3.704 

0.004 Vitreous Hge/Neovasc. (n=2) 17.64 -- 

Macular edema (n=4) 15.02 0.712 
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Figure (2): Correlation between fundus examination and age of the studied 

group. 
 
     Table (3) & fig.(2) show that; there was a positive correlation between 
duration of diabetes and fundus findings in the studied patients. 
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Table (4): Correlation between CRP level and fundus examination findings  

                                        CRP 

Parameter 

CRP (mg/dl) 
P value 

Mean SD 

Normal fundus (n=74) 6.18 3.36 

0.24 Vitreous Hge/Neovasc. (n=2) 24.00 0.0 

Macular edema (n= 4) 5.00 0.0 
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Figure (3): Correlation between CRP level and fundus examination 

findings  
 

     Table (4) & Fig. (3) show that; CRP level between cases with normal 
fundus, examination and those with retinopathic changes as follow: CRP 
level was (5.96 ± 3.02)in normal cases and those of vitreous hemorrhage 
was (24 ± 0), macular edema was (5 ± 0).  P. value (0.24) which was 
insignificant. 
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Table (5): Correlation between IL6 level and fundus examination findings  

                                   IL-6 

Parameter 

IL-6 (pg/dl ) 
P value 

Mean SD 

Normal fundus(n=74) 21.99 5.79 

0.05 Vitreous Hge/Neovasc. (n=2) 46.100 3.01 

Macular edema(n= 4) 28.43 5.31 
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Figure (4): Correlation between IL6 level and fundus examination findings 

 
    Table (5) & Fig. (4) show that; there was a positive correlation 
between IL6 level and fundus findings in the studied patients. 
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Table (6): Correlation between HbA1c percent and fundus examination 
findings. 

                              HbA1c (%) 

Fundus ex 

HbA1c (%) 
P value 

Mean SD 

Normal fundus(n=74) 8.826 1.742 

0.923 Vitreous He/Neovasc. (n=2) 9.41 -- 

Macular edema(n= 4) 9.79 0.883 

 

     Table (6) shows that; there was no correlation between HbA1c % and 
fundus examination findings. P value was 0.923 which is insignificant. 

 

DISCUSSION 

     The risk of micro vascular 
disease in diabetes is dependent on 
hyperglycemia and other risk 
factors such as hyperlipidemia, 
hypertension and obesity. From 
this point, delaying of micro 
vascular disease (diabetic 
retinopathy) could be done by 
control of hyperglycemia. 
(Wolfsdorf, 2014).   

    As regard to mean age in years 
for total number of cases: we 
found that cases with normal 
fundus examination was (15.05 ± 
4.02) compared to cases with 
abnormal fundus examination was 
(25.18 ± 0.66) with P value was 
0.001 that is highly significant. 
And regarding to comparison of 

age in years between normal and 
abnormal cases: we found cases 
with normal fundus was (15.05± 
4.02) and those with vitreous 
Hemorrhage (25.64 ± 0) and those 
with macular edema (25.02 ± 
0.71) years, P. Value (0.004) 
which is highly significant. 

    While in comparison of age in 
years between patient with 
normal fundus and those with 
abnormal fundus: we found that 
age in years in patient with 
normal fundus examination (15.77 
± 3.7) and those with abnormal 
fundus examination were (25.18 ± 
0.66) years with P value 0.001 
which is highly significant. 
Regarding to comparison of age in 
years according to the abnormal 
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fundus finding: we found that 
patients with normal fundus 
examination were (15.77 ±3.704) 
years, those with vitreous 
hemorrhage were (25.64 ± 0) 
years and those with macular 
edema were (25.02 ± 0.712) with 
P value 0.004 which is highly 
significant.  

   Come in agreement to our study, 
Luis et al., 2016 who said that the 
rate of diabetic retinopathy is 
higher in patients who were older 
at diagnosis in type1 diabetes. In 
contrast to our study, the study 
done by American Diabetic 
Association, 2010 which said that 
patient at highest risk of 
development of proliferative 
retinopathy are those of age from 
5 -14 years and almost all patient 
with type 1 diabetes after 20 years 
will show sign of retinopathy, also 
Britta & Nicolas, 2016 said that 
diabetic retinopathic changes 
begin in patient after 10 years of 
age and had diabetes not less than 
3 years duration 

   Comparing the age groups 
between total number of cases 
with normal fundus examination, 
cases with vitreous Hemorrhage, 
revascularization and those with 
cases with macular edema: we 
found that cases with age group 
above 18 years we found 25 
(86.2%) with normal fundus 
examination, 3 (10.3%) with 

macular oedema and 1 (3.4%) had 
vitreous hemorrhage P.  

    As regard to Comparison of age 
groups between patients with 
normal fundus examination, cases 
with vitreous Hemorrhage, 
revascularization and those with 
patients with macular edema. We 
found that patients less than 18 
years were 55 person (100%) with 
no one had abnormal fundus 
examination while patients with 
age group above 18 years we 
found 21 (86 %) with normal 
fundus examination, 3 (12 %) with 
macular oedema and 1 (4%) had 
vitreous hemorrhage P. Value 
(0.001) which is highly 
significant. 

    Come in agreement to our 
results, the study done by kim, 
2015 who said that we should start 
fundus examination later as he 
found that the youngest person 
reported to have sever diabetic 
retinopathy was between 15 - 19 
years old. In contrast to our study, 
the study done by Mulugeta et al., 
2016 in which they said that 4.7 % 
of diabetic patients less than 18 
years had diabetic retinopathic 
changes and also these patient 
were poorly controlled, and also 
according to Royal College of 
ophthalmology, 2013 they found 
that the prevalence of diabetic 
retinopathy in children from 10- 
13 years 1%, from 14-15 years 
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was 5.8% and from 16- 18 years 
was 17.7%  

    Regarding disease duration in 
patients: we found that patients 
with normal fundus examination, 
mean duration was (7.45 ±3.7 
years) and those with abnormal 
fundus examination, mean 
duration was (15.5 ±7.9) (P Value 
0.020) which is significant. 
Regarding to comparison of 
disease duration between patients 
with normal fundus and those with 
retinopathic changes: we found 
that disease duration in patients 
with normal fundus mean of 
(7.45± 3.7), vitreous hemorrhage 
mean (11± 0), and macular edema 
mean (17 ± 8.89) and P. Value 
(0.049) which is significant. And 
so there is relationship between 
disease duration and occurrence of 
DR.  

   Come in agreement to our study, 
ADA, 2010 and Sobrin et al., 
2015 who said that some patient 
with diabetes don't show any DR 
changes even after long time 
period, this may be due to genetic 
susceptibility (Luis et al., 2009). 
In contrast to our study, the study 
done by Nentwich, 2015 who said 
that about 1/3 of patients had sign 
of diabetic retinopathy  at time of 
initial diagnosis and after 5 years, 
approximately 25 % of type 1DM 
will have retinopathy,  after 10 
years almost 60% have retino-

pathy. And Britta & Nicolas, 
2016 who said that diabetic 
retinopathy changes begin after 3 
years of disease 

    As regard to comparison of 
CRP between total numbers of 
cases: we found mean for CRP in 
cases with normal fundus (5.96 ± 
3.02), those of vitreous 
hemorrhage mean (24 ± 0), and 
macular edema (5 ± 0) with P. 
Value (0.019) which is significant. 
While in Comparison of CRP 
between patients with normal and 
abnormal fundus: we found 
patients with normal fundus 
examination, CRP was (6.18 ± 
3.36) mg/dl while those with 
vitreous hemorrhage CRP was (24 
± 0) mg/dl, and those with 
macular edema CRP was (5 ± 0) 
with P value 0.024 which is 
significant.  

    Come in agreement to our study 
(Karaman et al., 2012) and 
(Stong et al., 2015) who said that 
there is elevation of CRP with 
diabetic retinopathy. This result 
support that there is strong relation 
between level of CRP and severity 
of diabetic retinopathy  

    As regard to comparison of IL-6 
between total number of cases: we 
found in cases with normal fundus 
examination IL-6 was (19.72 ± 
7.14) and those with abnormal 
fundus examination IL-6 was 
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(32.85 ± 9.84) with P. Value 
(0.011) which is significant. While 
in Comparison of IL-6 between 
patients: we found that patients 
with normal fundus examination, 
IL-6 was (21.99 ± 5.79) pg/dl 
while those with abnormal fundus 
examination IL-6 was (32.85 ± 
9.84) pg/dl, with P value 0.02 
which is significant. 

    From the previous results in our 
study we found that there is 
correlation between level of   IL-6 
in the diabetic cases and those of 
non-diabetic cases (control), come 
in agreement to our study these 
studies Goldberg,2009 and 
symeinidis et al 2011. Also we 
found there is correlation between 
IL-6 in diabetic patients with 
normal fundus examination and 
that with diabetic retinopathic 
change. Come in agreement to our 
study these studies done by 
American ophthalmology 
association, 2013.  

    As regard to HbA1c between 
total numbers of cases: we found 
HbA1c in cases with normal 
fundus examination was (8.88 % ± 
2.42), cases with vitreous 
Hemorrhage was (9.4 % ± 0), and 
those with macular edema (9.79 ± 
0.88). P value 0.899 which is 
insignificant. While regarding to 
comparison between HbA1c in 
patients: we found that patients 
with normal fundus examination 

HbA1c was (9.826 % ± 1.742), 
those of vitreous hemorrhage 
(9.41 % ± 0) and those with 
macular edema  (9.79 %  ± 0.883 
%) and the P value 0.923 which is 
insignificant. 

   Come in agreement to our study, 
Luis et al., 2009 who said that 
HbA1c variability is an 
independent risk factor for 
diabetic retinopathy. In contrast to 
our study, Dohl- Jorgens et al., 
2015, Kahler et al., 2015 and 
ADA, 2015 who stated that there 
is a strong relationship between 
the level of HbAIc and incidence 
of chronic micro vascular 
complications and diabetic 
retinopathy. 

CONCLUSION 

● Our results show significant 
positive correlation between 
diabetic patients and their IL-6 
in relation to diabetic retino-
pathy. There is no significant 
difference between diabetic 
patients with normal fundus 
examination and those with 
abnormal fundus examination 
regarding CRP level. 

● There was a positive correlation 
between duration of diabetes 
and fundus findings in the 
studied patients. 

● There is no significant 
difference between diabetic 
patients with normal fundus 
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examination and those with 
abnormal fundus examination 
in their HBAIc. 

RECOMMENDATIONS 

● Screening for diabetic retinopathy 
must be annually after 18 years 
of age and not before three 
years of illness duration this 
play a very important role in 
early detection and treatment.  

● Further studies are recommen-
ded with more patients and long 
follow up to firmly establish the 
pathophysiological relationship 
between IL-6 and severity of 
DR. 
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دور الهيموجلوبين التراكمى ومعامالت االلتهابات  
فى تحديد درجة  )التفاعلى   وبروتين سى 6كين (انترليو

  خطورة التهابات الشبكية فى أطفال مرضى السكر
  

  **د. أحمد فتحى جبر - *د. محمد بهاء األمبر هوارى -* .د. حنان عبدالمنعم محمدأ
  *ط. تريزه سعد عبد الشهيد - د.عبد هللا محمد العبيدى***

  جامعة أسوان -ياء الحيوية ن ***الكيمطب العيو **طب األطفال أقسام *
  

ر إ م وأخط ن أه دة م د واح كر تع ى الس ال مرض ى أطف بكية ف ات الش ن التهاب

  مضاعفات مرض السكر

دوث  ى ح بكى وحت اح الش ن االرتش دءا م بكية ب ات الش رة اللتهاب هناك مراحل كثي

  اإلبصارنزيف فى السائل الزجاجى مما يترتب عليه فقد 

اع  ات ارتف ذه االلتهاب احب ه توى مويص ى مس اآلف ى ك دم وه ات بال امالت االلتهاب تى: ع

  وبروتين س التفاعلى – 6انترليوكين 

ً أ ى  يضا وبين التراكمى وخاصة ف الزيادة نسبة الهيموجل ن  األطف انون م ذين يع ال

  سوء ضبط مستوى السكر 

  :إلىهدف هذا البحث قد و

وكين  ● ى واالنترلي وبين التراكم ين الهيموجل ة ب د العالق روتين س  – 6تاكي وب

  وحدوث التهابات الشبكية التفاعلى 

وكين  ● ات (االنترلي امالت االلتهاب دالت مع ين مع ة ب ود عالق ن وج ث ع  – 6البح

  ) بالدم وشدة خطورة التهابات الشبكيةوبروتين س التفاعلى

  :وتتلخص خطوات العمل فى التالى

ين  أعمارهمفحص ثمانين من مرضى السكر يتراوح  ● ا ب ى 5م سنة فحصا  18 إل

 ً   .إكلينيكيا
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اس نس ● وكين بقي اعلى  – 6ة االنترلي روتين س التف وبين وب دل الهيموجل ذلك مع وك

  التراكمى 

  األطفالحص قاع العين لهؤالء ف ●

دل  أنوقد أوضحت نتيجة البحث  اع مع ين حدوث مرض السكر وارتف ة ب هنالك عالق

وكين  اب (االنترلي ل االلته حة6معام ة واض د عالق كر  ) وال يوج رض الس دوث م ين ح ب

دوث  )وبروتين س التفاعلىومستوى معامل االلتهاب ( ين ح ة واضحة ب ود عالق كذلك وج

ث  ى حي ر المرض بكية وعم ات الش زداد بت إنالتهاب بكية ت ات الش ى التهاب ر المرض دم عم ق

  مرض.وتقدم سنوات ال

اع ص لق ل فح كر وعم ال المصابون بالس ة األطف رورة متابع ة ض  وقد أوصت الدراس

  العين بصفة دورية الكتشاف أى تغيرات مبكراً.


