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Study was undertaken on 82 patients with noninsulin dependent diabetes to 
characterise the role of von Willebrand factor (VWF), a glycoprotein synthesized 
and stored in the vascular endothelium, in vascular complications associated 
with the disease.  An elevated level of this factor was observed only in those 
patients with macrovascular complications.  This is due to endothelial damage in 
diabetics, related to the duration of the disease.  Absence of a raised level of 
VWF in our diabetics with microvascular disease may suggest the role of other 
influencing factors such as geographical and or racial differences in the 
clinical features and pathogenesis of diabetes. Bahrain Med Bull 1995;17:      
 
Accelerated micro- and macro-vascular diseases are well known complications of 
both insulin dependent and non insulin dependent diabetes mellitus1-3.  The 
pathogenesis of diabetic angiopathy is not well understood.  A variety of 
potentially aggravating factors are involved at different stages of the 
angiopathic development.  Endothelial damage is considered an early event in 
vascular damage4,5.  Von Willebrand Factor (VWF) which circulates in the plasma 
as part of Factor VIII complex is important for platelet adhesion, and for 
ristocetin induced platelet aggregation6-7.  As it is primarily produced by the 
endothelium changes in plasma levels may indicate altered endothelial function8. 
 
In early studies, elevated plasma levels of VWF in diabetic subjects were found 
only in the presence of vascular disease9-11. However several investigators have 
reported increased levels of VWF in diabetic patients without clinical vascular 
disease12-14.  The present study was carried out to establish whether the levels 
of VWF are*** abnormal in the absence of vascular disease and whether the level 
correlates with the advancement of vascular disease in diabetics.  
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METHODS   
 
Eighty two diabetic patients were randomly selected for this study from the 
diabetic outpatient clinic at the Nehru Hospital of the Postgraduate Institute 
of Medical Education & Research, Chandigarh, India, from January to December 
1991.  All the patients had non-insulin dependent diabetes (NIDDM).  Thirty five 
patients had microangiopathic disease (group 1) and these included mostly 
patients with non-proliferative retinopathy and clinical nephropathy.  Ten 
patients had coronary artery (macroangiopathic) disease (group 2) and 37 
patients were without any angiopathic complications (group 3).  The study also 
includes 30 healthy persons to be considered as "Control Group". 
 
Blood samples for coagulation assays were collected from all above groups with 
minimum venous stasis in 3.8% (W/V) sodium citrate (9:11 dilution) and EDTA and 
immediately taken to the coagulation laboratory.  The assay for VWP was done by 



the Laurell's electroimmunoassay method15.  The results are referred to as 
factor VIII related antigen (VIII R:Ag) and since VWF is mostly responsible for 
the immunologic activity of the complex8, they are taken as indicative of VWF 
levels. 
 
RESULTS   
 
Table 1 shows the results of VIII R: Ag in the 3 different groups of diabetic 
subjects.  No significant difference was observed in Factor VIII R:Ag levels 
between the control and the diabetics without any vascular complications (group 
3) and the diabetics with microvascular complications (group 1). Factor VIII 
R:Ag levels were found significantly raised in the presence of macrovascular 
complications (group 2).  The increase was significant when compared with the 
control group (P<0.01), with diabetics without any vascular complications 
(P<0.01), and diabetics with microvascular complications (P<0.05).  
 
                       Table 1 
 
       Factor VIII R:Ag in diabetics with and without vascular disease 
------------------------------------------------------------ 
            Group 1      Group 2      Group 3     Controls 
No. of        35           10           37          30 
patients      
------------------------------------------------------------ 
Factor   106.5±57.2 168.8±74.5 93.1±46.3 102.2±11.7 
VIII 
 R:Ag % 
Range    (44.6-246.4) (66.2-284.7) (40.1-244.3) (50.5-200.4) 
------------------------------------------------------------ 
P value Groups 1 vs 2 0.05, 3 vs 2 0.01, Controls vs 2 0.01 
 
 
DISCUSSION 
 
Early reports of high levels of plasma coagulation factors in some diabetic 
patients date back to the early fifties16.  Later on in 1964, Odegaard et al 
showed that plasma from diabetic patients was more effective than plasma from 
normal donors in normalising prolonged bleeding time of patients with VW disease 
who are deficient in VWF17.  Further studies of plasma Factor VIII-complex in 
diabetes yielded conflicting reports, increased in some studies but normal in 
others9,13,18,19.  Plasma VIII R:Ag was however unanimously found to be elevated in 
diabetics although some discordance exists as to whether this is the case only 
in the presence of vascular complications or even in their absence10,11,13,19,20.   

 
In the present study Factor VIII R:Ag was found significantly higher in NIDDM 
subjects with macrovascular disease than in non diabetic controls. Rise in 
Factor VIII R:Ag was not significant in patients with retinopathy and 
nephropathy. Our observations are thus in agreement with investigators who have 
reported increased levels in the presence of macrovascular disease and differs 
from those who have reported increased levels in the presence of microvascular 
disease and without clinical vascular disease9-11.  Geographical and or racial 
differences in the clinical features and pathogenesis of diabetes have been 
observed21. There is also the extent of the vascular complication to be 
considered. Further more, these racial differences in the haemostatic variables 
are also established in health and disease22.       
 
The increase in VWF in diabetics is possibly explained on the basis of the 
following. Increase in VWF has been reported in diabetic patients with vascular 
disease following venous stasis of forearm and infusion of 1-deamino-8-D-
arginine vasopressin (DDAVP) suggesting its release from endothelium stores and 
possibly stimulated synthesis of VWF23,24.  Further as VWF is an acute phase 



reactant, its plasma levels increase in the presence of infections, shock and 
other conditions of acute stress including ketoacidotic coma25.  One therefore 
might envisage diabetes as a condition where minor albeit repeated stress 
applied to the endothelium, results in the increased release of VWF. This may be 
a part of a response finalised to as yet unidentified repair mechanisms, or a 
reflection of widespread degenerative changes occurring in the endothelial 
surface of blood vessels26. In the relatively few years since the introduction 
of techniques to culture human vascular endothelial cells in the laboratory an 
explosion of knowledge, concerning the crucial role of these cells in modulating 
both pro and anticoagulant aspects of haemostasis has ensued. A general concept 
has emerged of the endothelium as a strategically placed barrier at the 
interface between blood and vessel wall where in the normal unperturbed state, 
anticoagulant functions dominate and fibrin generation and platelet deposition 
are resisted27. However a body of data indicates that the perturbation of 
endothelial cells by various means may lead to loss of this normal state of 
thromboresistance because of down regulation of active anticoagulant properties 
as well as the expression of latent procoagulant pathways28.  The increase in 
VWF in diabetics supports this. 
                         
CONCLUSION 
 
The increase in Factor VIII R:Ag in non-insulin dependent Indian diabetics with 
macrovascular complications suggests endothelial damage as part of the disease 
process and is related to the duration of the disease.  Further studies from 
different countries are required to compare these findings. 
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