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ABSTRACT

Diabetic retinopathy (DR) is one of the common complications in diabetics,
and an important cause of visual loss in the working age group among diabetic
patients.

The presence of laboratory investigations made it possible to predict the
development of DR, or liability to have it, made the diagnosis and treatment
(using drugs or laser) of the disease in its early stages easier than in advanced
or late stages of the disease.

The aim of the present study is to find a possible relationship between

laboratory investigations and the development of DR to diagnose in the early
stages, in addition to periodic ophthalmological examination.
The samples were collected from 150 diabetic patients in the fasting state (89
males and 61 females) aged between 13-78 years (49.87 + 10.0) (13 type 1 and
137 type 2 diabetes). The patients were selected from two main diabetic clinics
in Mosul, al-Wafaa’ Diabetic Clinic in Mosul medical city and the diabetic
clinic in al-Salaam General Hospital during the period from 1 of October 2004
to the 28" of April 2005. The patients were classified into 2 groups, patients
with and without DR, each of which consisted of 75 patients. The diagnosis of
DR was established by an ophthalmologist using a slit lamp, special lenses and
ophthalmoscopic examination all was newly diagnosed and for the first time.
Random urine samples from all patients were collected in both groups, in
addition to random urine samples collected from hundred apparently healthy
non-diabetic non-hypertensive individuals with no renal disease, to obtain our
own reference range for protein/creatinine ratio(PCR) in Mosul, to determine a
cut-off value and to classify patients accordingly.

The biochemical parameters measured were fasting plasma
glucose(FPG), glycohemoglobin(HbAlc), serum lipid profile (including total
cholesterol(TC), triglycerides(TG), low-density lipoprotein cholesterol(LDL-
¢), high-density lipoprotein cholesterol(HDL-c), and atherogenic index).
Enzymatic methods were used for most lipid profile, while HbAlc was
measured using cation-exchange resin to separate HbAlc from other types of
HbA1 and measured by spectrophotometric method.

The different statistical tests used were unpaired Z-test, Chi square,
ANOVA and Duncan test. The sensitivity and specificity were measured and
compared with the two groups to find the p-value.

Significant differences were detected at p<0.001 in FPG, TC, TG,
p<0.01 for HbAlc and PCR and p<0.05 for LDL.

Hyperlipidemia in most diabetic patients enrolled in this study was of
hypertriglyceridemia. It gives an impression that it could be a possible cause
for the development and progression of DR.

Most of the patients were in the poor glycemic control when HbAlc or FPG
criteria were used separately, and a slight increase in the sensitivity was
detected using both criteria.

Significant difference was detected at p<0.05 in PCR between the three
groups (healthy, patients with and without DR) respectively depending on a
cut-off value from our own reference range(12.8 mg/mmol). It was noticed that
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94.7 % of patients with DR were in the proteinuric category, giving an
impression of the importance of PCR to predict the development of DR.

Lipid profile in most of the patients with DR was in the high risk
category regarding TC, TG, LDL-c with a significant difference between the
two groups giving an idea about the importance of these factors in predicting
the development of DR.

HbAlc test proved to be superior than the FPG for glycemic control
assessment in diabetic patients in regards to the development or slowing of the
progression of serious complications of diabetes. It is considered in most recent
national studies as a gold standard to follow up diabetic patients compared to
other tests.

There was a slight increase in the sensitivity of diabetics with DR when
combining HbAlc and FPG, highlighting that HbAlc is a gold standard and
FPG may be a complementary test sometimes.

In conclusion:

It is important to use HbAIc for the following up of glycemic control in
diabetic patients, at least twice a year for good control patients and four
times a year for poor control patients, taking into consideration patients at
risk for development of diabetic complications and increasing frequency of
HbA 1c according to patients’ requirements or to re-evaluate their treatment.

DR is one of the most important causes of visual loss in diabetic
patients, and finding laboratory investigations to diagnose this disease
during its early stages is an essential factor for clinical diagnosis by
ophthalmologist. Regular periodic examination is considered one of the
urgent requests in the present time and in the future there will be a rapid
increase and worldwide distribution for DM and its acute and chronic
complications which cause disability, morbidity and a percent of all
mortalities.

This study recommends:

HbA ¢ should be used as the main biochemical marker for the follow up
of the glycemic control in diabetic patients.

All diabetics should have an periodic ophthalmological examination the
frequency of which should be increased according to the requests of the
ophthalmologist.

Microalbuminuria, if available, is a necessary biochemical marker in
these patients, otherwise PCR can be used as an alternative routine test to
follow up patients with DR and to assess their renal function as well
considering PCR as a good indicator for the development of microvascular
complications.

Directing the patients to the importance of detailed serum lipid profile
has to be according to the instructions of the diabetologist to increase or
decrease the frequency of testing.
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