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Abstract 
Geriatric population (> 60 years) is rapidly increasing in India, It has been increased upto 8.6% in 2011. Diabetes Mellitus 
(DM) is a metabolic disorder and a major health problem, affecting a large section of the Indian population, especially as its 
incidence increases with advancing age. Host of complications are associated with this disease, one of which is the effect on 
platelet count.  This study compares platelet count between diabetic and non-diabetic elderly.  It is observed that 
Hyperglycaemia in diabetic persons is responsible for increased Thrombopoietin production at the cellular level, which leads 
to raised platelet count -Reticulated Thrombocytosis – when compared to non diabetics. Platelets, especially reticulated 
thrombocytes are associated with uncontrolled blood sugar levels in the body and are well known for their role in 
artherosclerotic cardiovascular disease (CVD). 
Keywords: platelet count, diabetic and non-diabetic & geriatric. 
 
Introduction 
 

 
 

Geriatric or elderly age group faces lot of challenges, both 
physiological and pathological. Aging is the progressive, 
universal decline first in functional reserve and then in 
function that occurs in organisms over time. Ageing is 
universal but proceeds at highly variable rates, with wide 
heterogeneity in the emergence of the aging phenotype. 
Homeostatic mechanisms are slower to respond to stressors 
and take longer normal function. According to 2011 census, 
the elderly population in India is rapidly growing and 
stands at 8.6%, compared to 5.6% in 1961. Apart from the 
decline in functions which occur as part of the timescale, 
presence of any chronic disease adds to the morbidity in the 
elderly.  Of the many chronic ailments, Diabetes mellitus is 
probably the most dreaded as it can affect multiple organ 
systems of our body. 

Diabetes mellitus is a metabolic disorder of multiple 
aetiology characterized by chronic hyperglycemia with 
disturbances of carbohydrate, fat and protein metabolism 
resulting from defects in insulin secretion, insulin action or 
both. People with diabetes are at increased risk of 
cardiovascular, peripheral vascular and cerebrovascular 
diseases. 

Diabetes can be classified into Type 1 and Type 2.   

Type 1 Diabetes is due to almost complete deciency of 
insulin production whereas Type 2 Diabetes Mellitus is a 
heterogenous group of disorders characterized by variable 
degrees of insulin resistance, impaired insulin secretion and 
increased glucose production.  Distinct genetic and 

metabolic defects in insulin action and/or secretion give 
rise to the common phenotype of hyperglycaemia in type 2 
Diabetes. 

The criteria for diagnosis of Diabetes Mellitus includes a  - 
fasting blood sugar level of > 126 mg/dl  (OR) -  two hours 
plasma glucose level of > 200 mg/dl after a glucose 
challenge (OR) -  Symptoms of Diabetes Mellitus 
(Polyuria, Polydypsia, Weight loss) + Random Blood 
Sugar levels of > 200 mg/dl. 

Diabetes is also one of the diseases which directly affect 
aging systems. Conversely, both the incidence and the 
prevalence of diabetes mellitus increase with aging.  It is a 
disease associated with a chronic inflammatory state in the 
body. 

Although most standard textbooks do not point to an age-
related difference in platelet count, yet some studies have 
observed a small, but significant decrease in platelet count 
of the elderly when compared to the younger age groups.  
However, in Diabetic individuals, this decline in platelet 
count is not seen, instead a rise in platelet count or 
thrombocytosis has been observed. 

Platelets 

Platelets, also called thrombocytes, are a component of 
blood whose function (along with the coagulation factors) 
is to react to bleeding from blood vessel injury by 
clumping, thereby initiating a blood clot.Platelets have no 
cell nucleus: they are fragments of cytoplasm that are 
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derived from the megakaryocytes of the bone marrow, and 
then enter the circulation. Platelets are lens-shaped 
structures,2–3 µm in diameter. 

Thrombopoiesis: 

 Production of Platelets from the bone marrow is called 
Thrombopoiesis.  Pluripotent Hematopoietic stem cell 
(HSC) converted into Megakaryocyte-Colony Forming 
Unit.  This committed cell line develops into platelets after 
passing through 3 stages, which include: 

1.MEGAKARYOBLAST– Earliest recognizable precursor 
cell, large size, has a large oval nucleus with several 
nucleoli. 

2.PROMEGAKARYOCYTE- Formed from 
Megakaryoblast which undergoes 
ENDOREDUPLICATION of nuclear chromatin. 

3. MEGAKARYOCYTE - Promegakaryocyte matures into 
megakaryocyte.  Single Multilobed (4-16 lobes) nucleus 
which contains coarsely clumped chromatin.  Cell margin 
is irregular with many pseudopodia. Platelets are formed 
from detached pseudopodia containing cytoplasm and 
other cytoplasmic contents like granules and clotting 
factors etc.  About 4000 platelets arise from each 
megakaryocyte.  Formation takes about 10 days and is 
regulated by Colony stimulating factors and a circulating 
protein hormone  (TPO) THROMBOPOEITIN which 
increases platelet production. TPO is produced by the liver 
and kidney . Normal platelet count is between 150000 to 
300000 cells per microlitre. 

It has been observed that diabetic individuals have a higher 
platelet count when compared to non-diabetic individuals , 
which is also a contributory factor in the pathogenesis of 
CVD . 

Aims and Objectives of the Study:   

To compare the platelet count of elderly diabetics with 
nondiabetics. 

Materials and Methods:  

1. STUDY GROUP:   100 elderly (65-75 years) Type 2 
Diabetics, 67 males and 33 females, of   > 5 years duration.  

2. CONTROL GROUP:  100 age matched non-diabetics, 
60 males and 40 females. 

Informed Consent was taken from both groups. 

HAEMATOLOGICAL PARAMETERS ASSESSED:   

1.  Platelet count – using Automated Analyzer  

2.  Random Blood Sugar - Glucose Oxidase – Peroxidase 
(GOD/POD) method. 

Inclusion and Exclusion Criteria: Inclusion Criteria:   

Subjects between 65-75 years with Type 2 Diabetes 
Mellitus for >5 years as study group. 

Non-diabetic age matched subjects as control group.  

Exclusion Criteria:   

Subjects having any other chronic diseases and/or taking 
drugs for the same.

 

 



Ayachit Kesharwani et al. International Journal of Medical and Biomedical Studies (IJMBS) 

 

31 | P a g e  
 

 

 
 
 



Ayachit Kesharwani et al. International Journal of Medical and Biomedical Studies (IJMBS) 

 

32 | P a g e  
 

Discussion: 

This study intended to compare the platelet count of 
diabetics and non-diabetic elderly individuals.  RBS was 
done in both groups to rule out hyperglycaemia in control 
group. All the diabetic subjects were on oral medication 
only and were prescribed Metformin with or without 
Glimepiride by their respective Physicians.  Metformin 
doesn't have any effect on platelet count.   Side effects of 
Glimepiride include agranulocytosis and aplasticanaemia, 
though hypoglycaemia is more common. But as the cell 
counts of all individuals in the study group have been 
observed to be within normal range, it can be safely 
assumed that the drug didn't interfere with the platelet 
count.   

Both Platelet count and Random Blood sugar were 
observed to be signicantly higher in the elderly diabetic 
compared to nondiabetics. 

One of the possible explanations could be the effect of 4,6H 
yperglycaemia on the increased production of IL-6. 

Studies have shown that Hyperglycaemia leads to increased 
production of neutrophil derived S100 Calcium binding 
proteins A8/A9. S100 is a multigenic family of non-
ubiquitous Calcium modulated proteins of the EF – hand 
type family. They are implicated in intracellular and 
extracellular regulatory activities. This family of proteins 
act as Calcium sensor proteins which participate in Calcium 
signal transduction by interacting with target proteins and 
hence modify the target's activities.  They also mediate 
inflammatory responses and recruit inflammatory cells to 
sites of tissue damage.   

S100 proteins act as ligands for RAGE – RECEPTOR for 
Advanced Glycation End Products (AGE).  AGE are 
formed due to non-enzymatic glycosylation of intra and 
extracellular proteins which occur as a result of interaction 
of glucose with amino groups on proteins.  AGEs are 
known to cross-link proteins such as collagen, Extracellular 
matrix proteins, accelerate atherosclerosis and induce 
endothelial dysfunction.  Their serum levels correlate with 
degree of glycaemia. 

RAGE is seen in a variety of immune and inflammatory 
cells, one of them being hepatic Kupffer cells.   When S100 
A8/A9 bind to the AGE receptor on the Kupffer cells, there 
occurs enhanced production of Interleukin-6 (IL-6). 
Interleukin-6, an inflammatory cytokine acts on 
Hepatocytes to increase production of Thrombopoietin. 

Thrombopoietin increases platelet count by acting on bone 
marrow progenitor cells resulting in their expansion and 
proliferation.  It also interacts with its cognate receptor c-
MPL on megakaryocytes. Ultimately reticulated 
thrombocytosis is seen. Reticulated platelets refers to the 
younger and more active platelets. It has also been observed 
in studies that when antiplatelet therapy is prescribed to 

diabetic subjects with uncontrolled blood sugar levels, its 
usually less effective as reticulated platelets show some 
resistance to antiplatelet drugs.  Significant role of 
reticulated platelets have been implicated in promoting 
atherosclerotic plaque formation in some studies. 

Conclusion: 

Ageing leads to decline in functionality of the body.  Added 
to this discomfort, there are the associated morbidities of 
chronic diseases, of which the most notorious one could 
probably be Diabetes Mellitus.  Incidence of Diabetes 
increases with advancing age.  

This study compared the platelet count of elderly diabetics 
with elderly non-diabetics.  RBS was taken to ensure that 
non-diabetics had normoglycaemia as well to document the 
blood sugar levels in both groups.  Hyperglycaemia, was 
seen in the diabetic group, which lead to significant rise in 
platelet count in the elderly diabetic, compared to the 
elderly non-diabetic.  This occurred due to increased 
production of S100 proteins A8/A9 which are ligands for 
RAGE.  Their interaction caused increased production of 
IL-6 from Hepatic Kupffer cells which caused enhanced 
release of Thrombopoietin from Hepatocytes. 
Thrombopoietin is responsible for Reticulated 
Thrombocytosis, which in turn is associated with 
complications like thrombosis, atherogenesis, CVD. 

Recent studies have shown that if any of the steps right 
from production of S100 proteins till Thrombopoietin 
production is halted, thrombocytosis is not likely to occur. 
Eg:  Addition of Dapagliozin in treatment of Diabetes 
resulted in controlled blood sugar levels as well as absence 
of reticulated thrombocytosis.  

Control of blood sugar levels will prevent rise of platelet 
count.  Additionally, regular monitoring of haematological 
parameters like cell counts could forewarn about the 
development of CVD in the elderly diabetic subject. 
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