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ABSTRACT 

Objective: To investigate the hemostatic parameters and to assess their relationship with microvascular complications in 
patients with type-2 diabetes mellitus. 
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Armed Forces Institute of Ophthalmology, Rawalpindi Pakistan, from Jul to Dec 2020. 
Methodology: Patients with type-2 diabetes aged 40-70 years of both genders were included. We included sixty subjects with 
diabetes and sixty healthy individuals. HBA1c, prothrombin time, activated partial thrombin time, and fibrinogen levels were 
measured in both groups, and retinal photographs were taken.  
Results: The platelet count was in the normal range for both groups but significantly lower in cases compared to controls 
(177.5±18.3 vs 231.2±18.1, p<0.001). Similarly, the mean fibrinogen level was significantly higher among cases compared to 
controls (298.2±11.4 vs 256.6±6.5, p<0.001). No significant difference was found between mean prothrombin time and activated 
partial thromboplastin time among the groups. Most complicated cases belonged to the group with more than 7% 
glycosylated haemoglobin compared to non-complicated cases (p<0.001). A significant association between the level of HBA1c 
and diabetic retinopathy was found. 
Conclusion: The study showed that with a rise in glycemic index, the coagulation profile derangement occurs, with an 
increase in fibrinogen levels, decrease in platelets count and increase in microvascular complications. 
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INTRODUCTION 

Diabetes mellitus is a condition with high blood 
glycemic states, either due to a lack of insulin or 
insensitivity to insulin in the body.1 Type-2 diabetes is 
the most common type of diabetes, which presents 
micro and macrovascular complications.2,3 A likely 
cause attributed to these vascular damages is the 
presence of prothrombotic states among people with 
diabetes due to the involvement of activation of 
platelets and response of fibrinolytic systems.4 Diabetic 
retinopathy (DR), if treated early, can prevent 
permanent blindness.5 The prevalence of diabetes was 
recorded to be around 400 million people around the 
globe in the year 2017, subsequently increasing the 
risks of complications.6,7 The data on the prevalence of 
diabetic retinopathy in Pakistan is inadequate. How-
ever, recent surveys and reports suggest that around 
10 to 91 percent of individuals with diabetic 
retinopathy are among all patients with diabetes.8 One 
of the factors associated with the development of DR 
includes coagulation profile disruption. This has 
recently gained importance. Agarwal et al.9 reported an 

association of decreased prothrombin, activated partial 
thromboplastin time and fibrinogen levels, which were 
found to be more among the patients with ophthalmic 
retinal complications. 

Diabetes is a complex disease which affects 
almost all the organs of the body. The rationale of the 
study was the close screening of preventable disorders 
associated with clotting and hemorrhagic complica-
tions by assessing the coagulation status of an indivi-
dual for early detection of retinal complications. The 
objective of the study was to investigate the hemostatic 
parameters and to assess their relationship with micro-
vascular complications in type-2 diabetes mellitus. 

METHODOLOGY 

The comparative cross sectional study was con-
ducted at the (AFIO) Rawalpindi Pakistan from July to 
December 2020. The Ethical Committee approved the 
study (235/ERC/AFIO). A sample size of 60 was taken 
after calculation by the WHO calculator with an effect 
size of 0.8, 80% power, 95% confidence level and.10 

Inclusion Criteria: Patients of either gender, aged 40 to 
70 years with type-2 diabetes were included in the 
study. Healthy individuals of the same age group were 
matched for the study analysis having no type-2 
diabetes or other comorbid conditions. 
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Exclusion Criteria: Individuals with a history of hy-
percoagulability, such as thrombocytosis, known 
inherited coagulation disorders, venous thromboe-
mbolism, pregnancy, cancer, recent surgery, and 
hyperthyroidism were excluded. In addition, indivi-
duals on anticoagulation treatments or taking heparin 
or warfarin for other comorbidity were excluded. 
Patients with type-1 diabetes were also excluded from 
the study. 

Patients with diabetes were further categorized 
based on glycosylated haemoglobin levels (HBA1c) as 
HBA1c levels ≤7% and HbA1c >7%.11 Further, the 
groups were assessed based on the classification of 
retinopathy as proliferative diabetic retinopathy (PDR) 
and non-proliferative diabetic retinopathy (NPDR).12 
The HBA1c levels were assessed using an automated 
analyzer. The demographic data of the patients com-
prised the age of the patients, gender and duration of 
disease. All venous samples were collected in vacu-
tainers with Ethylenediaminetetraacetic acid (EDTA) 
under aseptic conditions. Samples were sent to the 
laboratory, and levels of HBA1c, prothrombin time, 
activated partial thrombin time, and fibrinogen levels 
were measured using an automated analyzer and 
clotting-based automated analyzer, respectively. Re-
tinal photographs were graded for the detection of 
diabetic retinopathy by using Optos imaging. The 
complications were graded as proliferative diabetic 
retinopathy or non-proliferative diabetic retinopathy 
based on the extent of microvascular complications.  

The data were analyzed using SPSS-21.0. Quanti-
tative variables were summarized as mean±SD and 
qualitative variables were summarized as frequency 
and percentages. The mean values were compared 
between cases and controls with the help of inde-
pendent samples t-test, while categorical comparisons 
were made using the Chi-square test. The p-value of 
≤0.05 was considered statistically significant. 

RESULTS 

There were 60 patients with diabetes type-2 
referred to as cases, and 60 healthy individuals with no 
diabetes were grouped as controls in the study. Out of 
60 cases, there were 29(48.3%) patients with diabetes 
with proliferative diabetic retinopathy complication. 
The mean disease duration for patients with diabetes 
was 11.1±6.2years (range 1-26years) (Table-I). Altho-
ugh the platelet count was in the normal range for both 
cases and controls, it was lower in cases than in 
controls (177.5±18.3 vs 231.2±18.1, p<0.001). Similarly, 
the mean fibrinogen level was significantly higher 

among cases compared to controls (298.2±11.4 vs 
256.6±6.5, p<0.001) (Table-II). 

 

Table-I: Summary of Baseline Characteristics of Cases and 
Controls (n=120) 

Baseline 
Characteristics 

Cases 
(n=60) 

Controls 
(n=60) 

p-
value 

Age(Mean±SD) 59.9±6.2 64.2±8.7 0.002 

Age Groups 

45-55 years 
56-65 years 
>65 years 

14(23.3%) 
32(53.3%) 
14(23.3%) 

11(18.3%) 
19(31.7%) 
30(50.0%) 

0.009 

Gender 

Male 
Female 

37(61.7%) 
23(38.3%) 

39(65.0%) 
21(35.0%) 

0.705 

 

Table-II: Comparison of Coagulation Profile Between Cases 
and Controls (n=120) 

Parameters 
Study Groups 

p- 
value 

Cases 
(n=60) 

Controls 
(n=60) 

Platelet count (109/L) 177.5±18.3 231.2±18.1 <0.001 

Prothrombin Time (secs) 13.7±0.6 13.8±0.6 0.661 

Activated Partial 
Thromboplastin Time (Secs) 

32.4±0.9 32.3±0.9 0.920 

Fibrinogen (mg/dL) 298.2±11.4 256.6±6.5 <0.001 

 

The mean HBA1c for patients with proliferative 
diabetic retinopathy was 9.2±1.6 compared to 6.7±0.1 
for patients without complications (p<0.001). Similarly, 
most complicated cases belonged to a group with more 
than 7% glycosylated haemoglobin compared to non-
complicated cases (p<0.001). The duration of diabetes 
in years was also significantly longer for complicated 
cases compared to others (16.1±5.2 vs 6.5±2.5, p<0.001) 
(Table-III). 

 

Table-III: Comparison of Coagulation Profile of Cases with or 
without Complications (n=60) 

Parameters 
Cases with or Without Complications 

p- 
value 

Complications 
(n=29) 

No Complications 
(n=31) 

Glycated Hemoglobin (HbA1c) 

≤7% 
>7% 

1(3.4%) 
28(96.6%) 

28(90.3%) 
3(9.7%) 

<0.001 

Duration of 
diabetes (years) 

16.1±5.2 6.5±2.5 <0.001 

Platelet count 
(109/L) 

173.2±16.6 181.6±19.0 0.078 

Prothrombin 
Time (secs) 

13.6±0.6 13.7±0.6 0.906 

Activated 
Partial 
Thromboplastin 
Time (secs) 

32.5±1.0 32.3±0.8 0.595 

Fibrinogen 
(mg/dL) 

306.6±7.6 290.3±8.3 <0.001 
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DISCUSSION 

Our results reflected that higher HBA1c levels 
might be associated with PDR in patients with longer 
disease duration. This was similar to the results of 
Zhang et al.13 who concluded that a longer duration of 
disease and higher HBA1c are associated with micro-
vascular complications. However, their results showed 
younger age group might face more complications 
than the older age group. Our results showed a similar 
trend, with the levels of HBA1c being more among 
patients with complications. In addition, patients 
having higher HBA1c presented with more retinal 
complications. 

Another study by Tan et al.14 suggested that 
ethnicity, disease duration, and HBA1c levels were 
independent risk factors for developing diabetic 
retinopathy. Similarly, other studies suggested similar 
findings of higher HBA1c associated with a higher 
prevalence of diabetic retinopathy in people with 
diabetes.15 This was similar to our results that around 
28% of individuals with HBA1c higher than 7 pre-
sented with more complications. In addition, our study 
sample showed a mean age of 59.9±6.2 years for 
patients with diabetes with a longer duration of 
disease (p=<0.001).  

Knowledge about diabetic retinopathy and its 
association with diabetic parameters helps early 
screening of DR and related blindness. In addition, it 
has been reported in the literature that diabetic 
retinopathy may develop with effective or aggressive 
management of glycemic control of any individual 
with diabetes. A preexisting mild diabetic retinopathy 
may become a complicated stage with aggressive or 
large blood glucose level reductions. Since the 
mechanisms are yet speculative, the screening is often 
neglected.16,17 

Results from Agarwal et al.9 showed a mean age 
of fifty to fifty-five in the two groups, similar to our 
study. They reported that as compared to healthy 
controls, patients with diabetes had more HBA1c levels 
and duration of disease and also had higher complica-
tions, with the individuals having higher parameters. 
Furthermore, the coagulation profile differed among 
the healthy and diseased groups. Activated partial 
thromboplastin time and prothrombin time were 
lower, contrary to our results, where we did not find 
any difference in the APTT levels in the two groups. 
Fibrinogen levels were found to be raised in the study, 
which was similar to our study results (p=<0.001). An 
association between the HBA1c levels was also noticed 

in the study, where higher HBA1c was found to be 
associated with deranged PT, APTT and fibrinogen 
levels. In addition, similar data were reported for 
patients with more retinal complications compared to 
the non-complication group.18,19 

It has been mentioned in literature by FU et al.4 
that shortened APTT is considerable for the risk of 
hypercoagulability states. The possible reason is the 
glycation of red blood cells, prothrombin, and 
fibrinogen, which lead to coagulation abnormalities in 
patients with diabetes. Further presence of shorter 
APTT was significantly found to be associated with the 
patients with diabetes as compared to controls 
(p<0.001). However, the study was done in a limited 
time, on a smaller sample. Further research over a 
bigger sample covering both diabetes type-1 and type-
2 may facilitate further understanding of the change in 
the parameters leading to microvascular complications 
among patients with diabetes. 

CONCLUSION 

The study showed that with the rise in glycemic index, 
the coagulation profile derangement occurs, with an increase 
in fibrinogen levels, decrease in platelet count and increase in 
microvascular complications. More research on the asso-
ciation of these parameters is warranted to ensure a 
guideline from basic tests to rule out at-risk individuals for 
the development of retinopathy. This may prevent 
individuals from sight-threatening complications. 
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