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Abstract:  
Introduction: In thermal burns patients the alteration of hemostatic mechanism is due to oxidative stress and 
sepsis. 
Aim:  To evaluate the level of platelets aggregation in acute thermal burns patient and correlation between level 
of platelet aggregation and severity of burns.  
Method: Study conducted on 30 cases of thermal burns and 30 healthy volunteers as control aged between 20-
50 years at the Department of Burns, Plastic and Maxillofacial surgery, Vardhman Mahavir Medical College 
and Safdarjung Hospital, New Delhi from Jan. 2015-June 2016. Patients with thermal burns involving more than 
20% of  total  body surface area,  Patients with age between 15-50 years and  who got Hospitalization within 24 
hrs of burn injury were included in the study.  
Result: Patients ranged from 16 to 45 years with a mean age of 30.9 yr. Comparison of the platelet aggregation 
after the addition of ADP in both case and control groups were done and the mean platelet aggregation values 
were calculated. Mean aggregation percentage in the case group was found to be 64.6± 13.23% while that in the 
control group came out to be 71.3± 4.18% (p value >0.05) but significant difference was seen on 3rd and 5th 
day. 
Conclusion:  Thermal burn injury causes severe abnormality of ADP and collagen induced platelet aggregation 
in acute phase. This abnormalities of platelet aggregation correlate consistently with severity of burn in form of 
increased TBSA. 
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Introduction 

In thermal burns patients the alteration of 
hemostatic mechanism is due to oxidative stress [1] 
and sepsis [2]. Haemostasis disorders are an 
important element of burn disease pathogenesis and 
failure to understand their progress and therapeutic 
management can increase morbidity and mortality 
of acute thermal burns patient [3]. Impairment of 
skin structure and loss of skin functions is found in 
thermal trauma. Bleeding tendency is characteristic 
finding in early phase of acute burn, 
hypercoagulability is found in the late phase [4].  

Released inflammatory mediators and cytokines 
migrate to the systemic circulation when the TBSA 
exceeds 30%, inducing systemic inflammatory 
response to injury. In patients with severe burns 
who survive the initial period of treatment; leading 
cause of death is infection as a consequence of 
impairments in cellular and humoral immune 

responses [5]. An inverse relationship is found in 
several studies between the severity of disease and 
the platelet counts [6]. In severely burned patients 
sustained thrombocytopenia is regarded as a poor 
prognostic indicator [7]. In intensive care patients it 
is observed that in the pathogenesis of organ 
failure, hematologic factors particularly platelets 
and coagulation system play an important role. To 
reduce morbidity and mortality in critically ill 
patients with coagulation abnormalities it is crucial 
to have a proper differential diagnosis and to 
initiate adequate (supportive) treatment strategies 
[8]. 

A similar association is found in burns patient; 
however, in acute thermal burns patient research 
concerning correlation between level of platelets 
aggregation and severity of burns are rare and 
mostly case reports. In this prospective 
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observational study, aim was to study level of 
platelets aggregation in acute thermal burns patient 
and its correlation with severity of burns. 

Aim 

To evaluate the level of platelets aggregation in 
acute thermal burns patient and correlation between 
level of platelet aggregation and severity of burns.  

Method 

This was a Prospective observational study 
conducted on 30 cases of thermal burns and 30 
healthy volunteers as control aged between 20-50 
years at the Department of Burns, Plastic and 

Maxillofacial surgery, Vardhman Mahavir Medical 
College and Safdarjung Hospital, New Delhi from 
Jan. 2015-June 2016. Patients with thermal burns 
involving more than 20% of total body surface 
area, Patients with age between 15-50 years and 
who got Hospitalization within 24 hrs of burn 
injury were included in the study.  

Written consent were taken. Evaluation of platelet 
aggregation in venous blood sample was done 
within 24hr, on 3rd and on 5th post burn day. Data 
was collected and statistical analysis was done. 

Result

Table 1: Study population 
 Number Percentage 
Case 30 50.0 
Control 30 50.0 
In this study we had taken 30 cases of thermal burns and 30 healthy volunteers as control 

Table 2: Age and Sex distribution 
Age Distribution of cases Percentage 
<20 6.66% 
21-30 46.67% 
31-40 36.67% 
41-50 10.00% 
 Age Distribution of control 
<20 6.67% 
21-30 40% 
31-40 40% 
41-50  13.33% 
 Sex Distribution of cases  
Male (15)  50% 
 Female (15)  50% 
Sex Distribution of control  
Male (16)  53.33% 
Female (14)  46.67% 
 
The age of the patients in our study ranged from 16 
to 45 years with a mean age of 30.9 and a standard 
deviation of 7.24. Maximum number of patients 
were in the age group of 21-30 years i.e. 46.67% 
followed by those in the age group of 31-40 years 
i.e. 36.67% followed by the age group 41-50 years 
i.e. 10% and the least number of cases belonged to 
the age group of <20 years i.e. 6.66%. Out of 30 
cases that were taken in our study, 15 cases were 
females that came out to be 50% of the total num-
ber of cases and 15 were males that constituted 
50% of the cases. The age of the control group i.e. 

healthy volunteer in our study ranged from 18-43 
with a mean value of 31.23 and a standard devia-
tion of 6.86. The maximum number of controls 
came under the age group of 21-30 and 31-40 years 
i.e. 40% both followed by those in the age group of 
41-50 years that accounted for 13.33% and the least 
were in the age group <20 years that were 6.67% of 
the control population. As far as the sex distribu-
tion amongst control was considered, 14 were fe-
males that accounted for 46.67% of the control 
population and 16 were males that accounted for 
53.33% of the control population. 

Table 3: Comparison of ADP induced platelet aggregation between cases and control 
Within 24 hr. Mean SD Median Minimum Maximum P Value 
Case 52.5% 13.74% 55% 24% 76% 0.0018 
Control 61.3% 3.34% 61.5% 55% 67% 
On 3rd day 
Case 49.6% 12.14% 49.5% 22% 70% <.0001 
Control 61.1% 2.65% 61% 54% 65% 
On 5th day 
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Case 49.7% 13.45% 49.5% 21% 70% <.0001 
Control 62% 2.57% 62% 54% 66% 
Aggregation percentage in case within 24 hour 
ranged from 24-76% while in control group ranged 
from 55-67%. The mean aggregation percentage in 
the case group was found to be 52.5± 13.74% while 
that in the control group came out to be 61.3± 
3.34% and it was found to be statistically signifi-
cant (p value <0.05). 

Aggregation percentage in case on 3rd day ranged 
from 22-70% where as in control group ranged 
from 54-65%. The mean aggregation percentage in 
the case group was found to be 49.6 ± 12.14% 
while that in the control group came out to be 61.1 
± 2.65% and it was found to be statistically signifi-
cant. 

Aggregation percentage in case on 5th day ranged 
from 21-70 % while on the other hand in control 
group ranged from 54-66%. The mean aggregation 
percentage in the case group was found to be 49.7 
± 13.45% while that in the control group came out 
to be 62 ± 2.57% and it was found to be statistically 
significant (p value <0.05).  

Comparison of the platelet aggregation after the 
addition of ADP in both case and control groups 
was done and the mean platelet aggregation values 
were calculated. The mean aggregation percentage 
in the case group was found to be 64.6± 13.23% 
while that in the control group came out to be 
71.3± 4.18% and it was found to be statistically 
insignificant (p value >0.05). Aggregation percent-
age in case on 3rd day ranged from 36-78% while in 
sample from control group ranged from 65-78%. 
The mean aggregation percentage in the case group 
was found to be 61.4 ± 10.13% while that in the 
control group came out to be 71.6 ± 3.52% and it 
was found to be statistically significant (p value 
<0.05).  

Aggregation percentage in case on 5th day ranged 
from 34-82% while in control group it was ob-
served to be ranging from 63-78%. The mean ag-
gregation percentage in the case group was found 
to be 61.6 ± 12.23% while that in the control group 
came out to be 71.9 ±3.85% and it was found to be 
statistically significant. 

Discussion 

While using ADP as agonist, the mean value of 
platelet aggregation within 24 hours, on day 3rd, on 
day 5th in thermal burns patient was52.5± 13.7%, 
49.6± 12.1%, 49.7± 13.4% respectively. Whereas 
in control group blood sample collected on corre-
sponding days showed value at 61.3± 3.3%, 61.1± 
2.6%, 62± 2.6% respectively. When this in vitro 
platelet aggregation study was done with the help 
of collagen as an agonist in normal healthy volun-
teer i.e. the control group, it was found that the 
mean value of platelet aggregation on correspond-

ing days was 71.3 ± 4.2%, 71.6 ± 3.5%, 71.9 ± 
3.8% respectively. The mean value for the platelet 
aggregation within 24 hours, on day 3rd, on day 5th 
with collagen as agonist in burns patient was 64.4 ± 
13.2%, 61.4 ± 10.1%, 61.6 ± 12.2%. 

Cowan DH et al[2]in their study on platelet 
aggregation as a sign of septicemia in thermal 
injury found that the maximal extent of platelet 
aggregation in response to adenosine diphosphate, 
epinephrine, and collagen tended to be subnormal, 
but the differences were not significant owing to 
the variation in results. 

Another study by Yaguchi A et al [9] showed that 
platelet aggregation was more severely altered in 
patients with severe sepsis than in those with 
uncomplicated sepsis. In Woth G et al [10] to 
evaluated platelet aggregation in septic patients 
compared to healthy controls revealed a significant 
deterioration in the inducible aggregation among 
septic patients. 

The ADP induced platelet aggregation was 
significantly deteriorated in patients with low 
platelet count in all 5 days (P<0.05) while 
adrenaline caused aggregations were lower in the 
2nd, 3rd, 4th and 5th consecutive day (P<0.05). 
Collagen induced aggregation was significantly 
lower on the 1st, 2nd, 3rd days following 
admission (P<0.05). There was no difference 
between the two groups based on the saline 
aggregation. 

A study to assess platelet function after trauma by 
Kutcher ME et al[11] observed below-normal 
platelet response to at least one agonist on admis-
sion, and 91.1% patients had platelet hypofunction 
at some time during their ICU stay.  

we also studied the correlation between platelet 
aggregation and severity of burns in absence of 
sepsis and observed that a significant difference 
was present in both ADP and Collagen induced 
platelet aggregation at all-time points within group 
A, B, C (according to severity of burns). Within 24 
hours, in group A, B, C mean value of platelet ag-
gregation with ADP and Collagen was 64.9%, 
52.2%, 39.2% and 77.7%, 63.1%, 51.8% respec-
tively. 

Similar findings were observed on day 3rd and day 
5th.In group B and C, there was further reduction 
in platelet aggregation on day 3rd compared to 
within 24hour, as well as on day 5th compared to 
day 3rd. In contrast, in group A platelet aggregation 
decrease on day 3rd compared to within 24 hours 
but increase on day 5th compared to day 3rd. 

In this study mean value of platelet count was sig-
nificantly high during first 24 hours in burns pa-
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tients (3.07 ± 0.54 lakh/mm3) than sample collect-
ed on corresponding day from normal control 
group (2.58 ± 0.62 lakh/mm3).When the 3rd and 
5th day was compared to the within 24hour, a fall 
in platelet count was observed and it was signifi-
cant only in burns patients. 

This study confirmed previous observations that 
after thermal burns a temporary period of 
thrombocytosis is most likely caused by a reactive 
response to the thermal injury or a rebound effect 
of the bone marrow to its increased consumption 
and destruction[12,13]. 

In our study a significant difference was obtained 
in platelet count at all-time points observed within 
group A, B,C (according to the severity of burns) 
respectively (P < 0.008). 

A Study by Pavic M et al[14]in which burn patients 
were divided according to severity of burns in 
groups A (mild burns ≤ 10% TBSA) and B (mod-
erate/severe burns > 10% TBSA) and platelet count 
was observed on days 1, 4, 7, 14, 21, 28 after burn 
injury. 

Peak platelet counts were recorded on the 14th day 
in group B (492 x 109/L), and on the 21stday in 
group A (536 x 109/L). 

Conclusion 

Thermal burn injury causes severe abnormality of 
ADP and collagen induced platelet aggregation in 
acute phase. This abnormalities of platelet 
aggregation correlate consistently with severity of 
burn in form of increased TBSA. It is suggested 
that the use of serial determinations of platelet 
aggregation in thermal burn patients can be a useful 
adjunct in the early detection of abnormality in 
platelet function and may enhance the survival of 
burn patients through early initiation of supportive 
treatment strategies. 
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