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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Diabetes mellitus (DM) is non-communicable
disorder that is growing out of proportions and
expectations. The world-wide prevalence of diabetes
among adults (aged 20-79 years) was 6.4%, affecting
285 million adults, in 2010, and will increase to 7.7%
and 439 million adults by 2030. Similarly our country
Pakistan is expected to rise to 4th rank from the current
7th position with a prevalence of 7.1 million diabetic
population in the next two decades1.

Among chronic complications of type 2 DM,
diabetic retinopathy (DR) which is evident in most of
the patients 20 years after diagnosis has become highly
prevalent in this part of the world2,3. DR passes through
a number of pathological stages before it renders the
patient blind. The most threatening abnormality is the
appearance of tiny and fragile new vessels on retina
which can bleed into vitreous causing visual loss. One

of the mechanisms involved in the aforementioned
phenomenon is considered to be the local release of
hypoxia induced growth factors like platelet derived
growth factor, advanced glycation end products, VEGF,
IL-6 and leptin some of which also appear in general
circulation4,5.

There has been very limited data with reference
to above growth factors in our local diabetic
population. We conducted the current study to
investigate both serum and vitreous levels of VEGF,
IL-6 and leptin in relation to DR.

MAMAMAMAMATERIAL AND TERIAL AND TERIAL AND TERIAL AND TERIAL AND METHODSMETHODSMETHODSMETHODSMETHODS

This was a cross-sectional analytical study
carried out over a period of one year during 2010-2011
in Al-Shifa Trust Eye Hospital, Rawalpindi and the three
tertiary care hospitals of Khyber Pakhtunkhwa (KPK)
Province based in Peshawar i.e Khyber Teaching
Hospital, Hayatabad Medical Complex and Lady
Reading Hospital. A total of 126 cases were recruited
for the study among 2000 consecutive patients
attending the eye departments of above mentioned
health facilities with different ophthalmic problems.
Both male and female subjects belonging to different
districts of KPK having age more than 30 years were
included in the study. Exclusion criteria were severe
systemic il lness, cardiac, renal or cerebral
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Objectives: To determine the relationship of different stages of diabetic retinopathy with the vascular endothelial
growth factor (VEGF), interleukin-6 (IL-6) and leptin in the serum and vitreous fluid of type 2 diabetic patients.

Material and Methods: In this cross sectional analytical study carried out during 2010-2011 in Al-Shifa Trust Eye
Hospital, Rawalpindi and three tertiary hospital of Peshawar, 86 adult type 2 diabetic patients with different grades of
retinopathy (no retinopathy, non-proliferative and proliferative retinopathy) and 40 non-diabetic non-retinopathic
subjects of both sexes were recruited and evaluated for serum and vitreous levels of VEGF, IL-6 and leptin.

Results: Serum VEGF, IL-6 and leptin concentrations and vitreous levels of VEGF and IL-6 were significantly and
progressively greater in all grades of retinopathy as compared to normal controls. Females had comparatively more
concentration of this factor than males.

Conclusion: Significantly raised levels of VEGF and IL-6 in both serum and vitreous fluid and of leptin only in the
serum are found in patients with diabetic retinopathy. Knowledge about these levels may be a helpful tool to a
clinician in assessing the onset and progression of retinopathy for taking preventive and therapeutic measures.
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dysfunction as well as ophthalmic conditions like
cataract, severe or chronic conjunctivitis, glaucoma
and previous laser therapy. Selected cases for the
study were divided into four groups; diabetes with no
retinopathy group serving as positive controls (CDNR,
n=39), non-proliferative diabetic retinopathy group
(NPDR, n=21), proliferative diabetic retinopathy group
(PDR, n=26) and normal subjects ie non-diabetic
non-retinopathic group serving as negative controls
(NS, n=40). Informed consent was obtained from all
subjects and the research had the approval of ethical
committee of Pakistan Medical and Research
Council.

Anthropometric and clinical data including age,
sex, diabetes duration, weight, body mass index (BMI),
history of present and past illnesses, systolic and
diastolic blood pressures (BP) of all the subjects were
obtained on direct interview and examination.
Fundoscopic examination of the dilated eyes of each
patient was performed with the help of indirect
ophthalmoscopy substantiated by fundus flouroscine
angiography and/or fundus photography using
standard techniques. Non-proliferative diabetic
retinopathy (NPDR) was defined as having
microaneurysms, dot or blot hemorrhages, hard or soft
exudates or venous beadings while proliferative
diabetic retinopathy (PDR) was defined as having
neovascularization or pre-retinal hemorrhages in either
of the eye6.

Five ml of blood sample obtained from each
subject was preserved at -20o while 0.1-1ml of vitreous
samples, obtained only from patients having diabetic
retinopathy and undergoing surgery, were preserved
at -30o. Meaurements of both serum and vitreous VEGF,
IL-6 and leptin levels were performed through enzyme
linked immunoassay using Human VEGF ELISA kit
manufactured by R&D Systems, Inc (Mineapolis, MN,
USA). Other laboratory tests such as fasting and
random blood glucose, hemoglobin A1c (HbA1c),
urea, creatinine and lipid profile were also done.

The data was recorded on a proforma designed
for the purpose and statistical analysis was done
using the statistical package for social sciences (SPSS
version 16.0, Chicago, Il l inois, USA). Group
comparisons were made with one-way analysis of
variance (ANOVA). Data were presented as means and
standard deviation. A p-value of < 0.05 was
considered as significant difference.

RESULRESULRESULRESULRESULTSTSTSTSTS

A total of 126 subjects were assessed. 86
subjects were known type 2 diabetics while 40 were
non-diabetic non- retinopathic control (NS) subjects.
Male to female ratio was 1:1.3. Mean age of the
patients was 50.13±7.1 (range=30-70) years. Mean
BMI was 34.72±4.96 for diabetic patients vs. 24.87±4.30
for the normal subjects with significant difference

(p<0.01). Of 86 diabetic patients, 21 had NPDR, 26
had PDR while 39 had no retinopathy. Serum
concentrations of all three factors were significantly
higher in CDNR, NPDR and PDR groups as compared
to NS subjects (P < 0.001). Highest mean values were
found in PDR patients followed by NPDR, CDNR and
NS groups in that order. Inter-group comparison
among retinopathic patients showed that serum
levels in CDNR patients were significantly lower than
both NPDR and PDR patients. Evaluation for sex
differences revealed somewhat higher values in the
females. A positive, though not much significant,
correlation of BMI, HbA1c and systolic and diastolic
blood pressures with progression of retinopathy was
noted as their values were found progressively higher
in the upper grades. However there was no significant
difference by age among different groups (Table 1).
The vitreous levels obtained only for NPDR and PDR
patients showed significant difference in case of IL-6
and VEGF (p<0.001) but not leptin (p=0.0915).

DISCUSDISCUSDISCUSDISCUSDISCUSSIONSIONSIONSIONSION

Metabolic control, reflected by the blood glucose
level and HbA1c value, is an important indicator for
the onset and progression of DR7. Nevertheless the
precise pathogenic mechanism of DR is yet not clear
and current therapeutic strategies signify the
importance of better understanding of the
pathogenesis for an improved management of DR.
Several studies have shown association of IL-6, VEGF
and Leptin with retinopathy8,9. We conducted the
present study on non-diabetic and diabetic
non-retinopathic and retinopathic patients in our own
population to evaluate whether levels of these factors
deviate from normal in their serum and vitreous fluids.
Increased local expression of VEGF has drawn much
attention relating to the pathogenesis of DR. Evidence
suggests that VEGF is causally involved in the
development of diabetic retinopathy and its levels have
been found to be markedly increased in the vitreous
and aqueous fluids of patients with PDR10. Although
intraocular levels of VEGF have been studied
extensively, systemic evaluation has not been
abundantly carried out. Besides, the association of
serum VEGF levels with DR has been conflicting in the
literature. Most important aspect of our present study
is that serum VEGF levels were found significantly
elevated in NPDR and PDR patients as compared to
diabetic but non-retinopathic patients (p<.001).
Similar to ours, an earlier study by Lip et al and a
recently concluded study by Mahdy et al showed that
patients with DR had significantly raised VEGF plasma
levels as compared to both positive and negative
controls11,12.

Regarding vitreous VEGF, our results (Table 2)
are similar to the study by Brooks et al showing a
positive correlation between intravitreal levels of VEGF
and severity of DR, values being higher in PDR than
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NPDR13. All these findings indicate that VEGF is an
angiogenic factor that reflects the degree of
neovascularization. Although in the present study much
stronger association of VEGF with known risk factors
like BMI, HbA1c and blood pressures were not
observed, even though significant positive correlations
were evident. High levels of VEGF therefore may
possibly act as independent risk factor. Significant
concentration of VEGF in the sera of NPDR and PDR
patients as compared to DNR and NDC patients
highlight the diagnostic significance of this factor
during routine clinical examination. IL-6 is a
multifunctional cytokine that indirectly causes an
increase in vascular permeability and
neovascularization by inducing the expression of
VEGF14. In our current study, we showed highly
significant levels of IL-6 in both serum and vitreous
fluids of DR patients which is consistent with a recent
study conducted by Koleva-Geogieva et al15. In
contrast there also have been studies in which no
difference was noted in the serum levels of IL-6
between less severe and more severe DR with some
of them showing a high percentage of undetectable
IL-6, a finding that could be attributed to ethnicity
variation16. Research has indicated that leptin exerts a
potent proangiogenic activity both in vitro and in vivo
thus exerting a role in proliferative DR17,18. A study
conducted in Turkey by Uckaya et al related higher
the plasma leptin levels to the degree of advancement
of DR, without showing any causal relationship
between the two17. However, another study in the same
region failed to confirm a significant relationship
between plasma leptin levels and diabetic
microvascular complications including DR19. By
contrast, our present study has shown a significant
increase in serum leptin levels in NPDR and PDR
patients as compared to normal controls (p=<0.001)
although the difference in the vitreous leptin levels
between PDR and NPDR patient remained at
non-significant level (p=0.915).

The present study showed significantly higher
HbA1c, BMI and systolic as well as diastolic BP values

in the diabetic subjects with retinopathy as compared
to normal non-diabetic non-retinopathic subjects. This
is in agreement to a number of studies mostly carried
out in this region20,21,22. The interaction of these
conventional parameters with the specific factors
(VEGF, IL-6 and Leptin) was not studied in our study.
However, a noteworthy observation is that a significant
increase of systolic and diastolic BP exists in NPDR
and PDR groups as compared to NDC while such a
difference does not exist between NDC and DNR
groups and also among diabetic retinopathic groups
themselves. This could mean that once retinopathy
initially starts to develop in diabetic patients, there is
little contribution of rising hypertension in the
progression of retinopathy. This inconsistency to the
previous findings23 may need further evaluation by
appropriate research protocol.

CONCLCONCLCONCLCONCLCONCLUSIONUSIONUSIONUSIONUSION

Evaluation of serum and if feasible, vitreous
samples of diabetic patients for VEGF, IL-6 and of
serum samples for leptin at the time when they present
with diabetes related complaints, may prove helpful
tool for diagnosis and management of vision
threatening retinopathy.
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