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Results: A total of 191 children with sepsis were
enrolled in the study of which 40 were excluded.
Thrombocytopenia was observed among 67.5%
(102/151) of the study population with sepsis. The
difference in platelet indices between cases and
controls were found to be statistically significant.
Mortality rate in the present study was 27.8%
(42/151). Platelet count (p=0.003) and plateletcrit
(p=0.004) were significantly low among nonsurvivors when compared to survivors with sepsis.
Among the children who had thrombocytopenia
prior to discharge, severity of thrombocytopenia
showed significant relation with the outcome of
children with sepsis (p=0.006).

Abstract
Introduction: Sepsis is a major causes of mortality
and morbidity among children. An effective and
accurate biochemical marker is needed which can
support or exclude the diagnosis of sepsis.
Objective: To study the platelet indices in children
with sepsis and their relation to the outcome
Method: A prospective observational study was
conducted in a tertiary care centre from southern
India from October 2015 to July 2017. Children
aged 1 month to 18 years of age with sepsis, as per
the definition of International Paediatric Sepsis
Consensus Conference 2005, were included in the
study. Children with no infection were taken as
controls.
Children
with
haematological
malignancies, known platelet disorders, haemolytic
anaemia and children with a history of recent blood
transfusions or splenectomy were excluded from
the study. History and physical examination
findings were noted in a pre-designed proforma.
Platelet indices were measured using an automated
blood counter, Beckman Coulter LH780 series.
Counts done at the time of admission and prior to
discharge or death were taken for analysis. Mean
platelet volume (MPV), platelet distribution width
(PDW) and plateletcrit (PCT) values were
compared with standard normal values. Severity of
thrombocytopenia was classified as mild (50,000150,000/cu mm), moderate (20,000-50,000/cu mm)
and severe (<20,000 or <50,000/cu mm with
clinical bleeding) for the study purpose. Mean and
median were used for data with normal and nonnormal distribution. Mann-Whitney was used for
analysis of continuous variables. Chi-square was
used for categorical variables. Analysis of mean
was done using independent t-test. Data was
analysed using SPSS version 21. Study protocol
was approved by Institutional Ethics Committee
(IEC No: 595/2015).
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Conclusions: In the present study, plateletcrit,
mean platelet volume, platelet distribution width
and platelet count showed statistically significant
relation in children with sepsis when compared to
controls. With regard to predicting mortality,
platelet count and plateletcrit showed statistically
significant lower values among non survivors when
compared to survivors.
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Introduction
Sepsis is one of the major causes of mortality and
morbidity among children1,2. Diagnosis of sepsis in
children is difficult as the clinical signs in children
are variable at the start of the infection,
microbiological culture results are expected only
after 48-72 hours and false negatives are common.
An effective and accurate biochemical marker is
needed which can support or exclude the diagnosis
of
sepsis.
Sepsis
is
characterized
by
thrombocytopenia and platelet dysfunction due to
underlying mechanisms which are not yet clearly
understood.
It
has
been
shown
that
thrombocytopenia is an independent predictor of
mortality in children with sepsis in the intensive
care unit3. Platelet indices are markers of platelet
activation. Among the platelet indices, mean
platelet volume (MPV), and platelet distribution
width (PDW) are usually dependent on platelet
morphology and proliferation kinetics4. MPV is
inversely related to platelet counts5. Vander Lelie et
al suggested that an increased MPV could be
associated with invasive infections4. Under
physiological conditions, MPV and PDW are

License

301

Platelet indices in children with sepsis and their …Sri Lanka Journal of Child Health, 2018; 47(4): 301-305

directly related. When there is an increase in PDW,
MPV increases4.

automated blood counter, Beckman Coulter LH780
series. Counts done at the time of admission and
prior to discharge or mortality were taken for
analysis. Children of comparable age groups
admitted for elective surgeries with no infections
were selected as controls and platelet indices done
prior to surgery were taken for analysis. Mean
platelet volume (MPV), platelet distribution width
(PDW), plateletcrit (PCT) and platelet values were
compared with standard normal values6-8. Severity
of thrombocytopenia was classified as mild
(50,000-150,000/cu mm), moderate (20,00050,000/cu mm) and severe (<20,000 or <50,000/cu
mm with clinical bleeding) for the study purpose.

Objective
To study the platelet indices in children with sepsis
and their relation to the outcome
Method
A prospective observational study was conducted
in a tertiary care centre from southern India from
October 2015 to July 2017. Children aged 1 month
to 18 years of age with sepsis, as per the definition
of International Paediatric Sepsis Consensus
Conference 2005 i.e. Systemic Inflammatory
Response Syndrome in the presence of / as a result
of suspected / proven infection, were included in
the study. Children with no infection were taken as
controls.
Children
with
haematological
malignancies, known platelet disorders, haemolytic
anaemia and with a history of recent blood
transfusions (packed red blood cells and platelets)
and splenectomy were excluded from the study.

Statistical analysis: Mean and median were used
for data with normal and non-normal distribution.
Mann-Whitney was used for analysis of continuous
variables. Chi-square was used for categorical
variables. Analysis of mean was done using
independent t-test. Data was analysed using SPSS
version 21.
Study protocol was approved by Institutional
Ethics Committee (IEC No: 595/2015).

History and physical examination findings were
noted down in a pre-designed proforma. Two ml of
EDTA blood was collected through a clean
venipuncture from children with sepsis and
samples were sent immediately to clinical
laboratory. Platelet indices were measured using an

Results
The study flow chart is shown in Figure 1.

Figure 1: Study flow Chart
A total of 151 children with sepsis and 200 controls
were included in the study (Figure 1). Forty
children with sepsis were excluded (Figure 1).
Among the 151 children with sepsis included in the
study, 76 (50.4%) satisfied the criteria for sepsis,

39 (25.8%) for septic shock and 36 (23.8%) for
severe sepsis. Mortality rate in the sepsis group was
27.8% (n=42). The baseline characteristics and
laboratory parameters of cases and controls are
shown in Table 1
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Table 1: Baseline characteristics and laboratory parameters of cases and controls
Cases (n=151)
Controls (n=200)
Baseline characteristics
Gender
Male No. (%)
91 (60.3)
121 (60.5)
Female No. (%)
60 (39.7)
79 (39.5)
Age
1 month to ≤ 5 years No. (%)
72 (47.7)
96 (48.0)
>5 years to ≤ 12 years No. (%)
34 (22.5)
48 (24.0)
>12 years to < 18 years No. (%)
45 (29.8)
56 (28.0)
Platelet count (/cu mm)
89,000
337,000
Median (IQR 75,25)
(227,000,38,000)
(422,250,275,250)
Plateletcrit (%)
0.104
0.258
Median (IQR 75,25)
(0.198, 0.035)
(0.319, 0.217)
Mean platelet volume (fl)
Mean ± SD
8.92 ± 1.38
7.82 ± 0.89
Platelet distribution width (%)
Mean ± SD
17.32 ± 1.32
16.50 ± 0.51
Age distribution was comparable in both groups
with children aged <5yrs being the majority age
group. Median duration of hospital stay of cases
(n=151) was 8 days (IQR 75, 25=14,6days).

Laboratory parameter

p value

<0.005
<0.005

<0.005
<0.005

Statistically significant difference (p<0.005) was
noted in platelet count, plateletcrit, MPV and PDW
among the cases and controls. Laboratory
parameters among cases are shown in Table 2.

Table 2: Laboratory parameters among cases (n=151)
Sepsis (n=76)
Severe sepsis (n=36)
Septic shock (n=39)

Platelet count (/cu mm)
Median (IQR 75,25)
Plateletcrit (%)
Median (IQR 75,25)
Mean platelet volume (fl)
Mean ± SD
Platelet distribution width (%)
Mean ± SD
C-reactive protein (mg/L)
Median (IQR 75,25)
Total leucocyte count (/cu mm)
Median (IQR 75,25)

143,000
(366,000,69,750)

p value

41,000
(94,000,27,000)
0.037
(0.110, 0.027)
9.09 ± 1.18

0.001

0.127
(0.303,0.067)
8.76 ± 1.42

63,000
(130,000,28,250)
0.059
(0.119,0.029)
9.08 ± 1.48

17.3 ± 1.25
85.15
(170.9,43.8)
12,750
(21,300,5150)

17.39 ± 1.58
147.15
(280.2,66.0)
15,750
(22,325,4625)

17.31 ± 1.24
127.10
(245.0,47.5)
12,600
(19,200,4200)

0.942
0.071

Among the sepsis group, platelet count and
plateletcrit were able to predict the severity of
sepsis (p=0.001). No significant difference was
noted in MPV, PDW, C-reactive protein (CRP) and

0.001
0.344

0.480

total leucocyte count (TLC) values among different
sepsis groups.
Table 3 shows the laboratory parameters on day 1
and outcome of the 151 children with sepsis.

Table 3: Laboratory parameters on day 1 and outcome of children with sepsis (n=151)
Laboratory parameter
Survivors (n=109)
Non survivors (n=42)
Platelet count (/cu mm)
109,000
56,500
Median (IQR 75,25)
(315,500, 53,000)
(115,250,28,500)
Plateletcrit (%)
0.091
0.052
Median (IQR 75,25)
(0.262,0.044)
(0.113, 0.029)
Mean platelet volume (fl)
Mean ± SD
8.92 ± 1.45
8.93 ± 1.19
Platelet distribution width (%)
Mean ± SD
17.22 ± 1.27
17.58 ± 1.43
C-reactive protein (mg/L)
88.4
159.7
Median (IQR 75,25)
(183.5,46.6)
(288.9,46.1)
Total leucocyte count (/cu mm)
13,000
11,150
Median (IQR 75,25)
(21,150,5200)
(22,100 ,4175)
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p value
0.003
0.004

0.982
0.162
0.087
0.504
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Among survivors and non-survivors with sepsis,
(Table 3) statistically significant differences were
observed with platelet count and plateletcrit values
done on day 1 of admission (p values 0.003 and
0.004 respectively).

The relationship between the severity of
thrombocytopenia and outcome of children with
sepsis is shown in Table 4.

Table 4: Relationship between severity of thrombocytopenia and outcome of children with sepsis
Children with thrombocytopenia
Survivors with
Non survivors with
p value
on day 1(n=102)
thrombocytopenia (n=68) thrombocytopenia (n=34)
Mild (n=55)
41 (74.5%)
14 (25.5%)
0.151
Moderate (n=33)
18 (54.5%)
15 (45.5%)
Severe (n=14)
09 (64.3%)
05 (35.7%)
One hundred and two out of 151 cases had
thrombocytopenia on day 1 of admission. 34/42
non-survivors and 68/109 survivors had
thrombocytopenia on day 1. Severity of
thrombocytopenia on day1 (table 4) was not able to
predict the mortality in the study group (p=0.151).
Platelet counts done before discharge or death
showed thrombocytopenia in 38 children (14
survivors and 24 non-survivors). Fourteen out of
109 survivors had mild thrombocytopenia before
discharge. Out of 42 non-survivors, repeat platelet
count could be done only in 24 as 18 cases expired
before the second platelet count could be done. On
comparison
of
thrombocytopenia
before
discharge/death in survivors and non-survivors,
survivors had only mild thrombocytopenia whereas
66.6% of non survivors had moderate or severe
thrombocytopenia, with a statistically significant
difference (p=0.006).

Mortality in the current study was 27.8% of cases
whereas it ranged between 16.8 to 31.8% in a study
by Marti, et al12. Being a tertiary centre, around
1/3rd of the cases were referred very late (evident
by the fact that 14 out of 42 non-survivors
succumbed within 24 hours) which was the prime
reason for the higher mortality rates in the current
study.
The difference in platelet indices (Plateletcrit, MPV
and PDW) between cases and controls was found
to be statistically significant (p<0.005). In a study
done by Guclu, et al4, the difference in MPV and
PDW between cases and controls were found to be
statistically significant (p<0.001). On day 1,
thrombocytopenia was observed among 67.5%
(102/151) of cases, which is similar (59%) to study
by Guclu, et al4. A statistically significant
difference was observed in platelet counts and PCT
(p 0.003 and 0.004 respectively) among cases with
sepsis, severe sepsis and septic shock, with lower
levels signifying higher severity. In a study by
Agarwal, et al high mortality was observed in
children with thrombocytopenia (p=0 .0053)13.
Median platelet count and PCT were significantly
low among non survivors when compared to
survivors whereas CRP and TLC did not show a
significant relationship. Thus, platelet count and
plateletcrit (with an advantage over CRP and TLC)
can be useful in predicting the mortality. Other
platelet indices were not statistically different
among survivors and non survivors. These
observations are in contrast to Lee MJ, et al where
MPV and PDW was found to be significantly high
in non survivors14. In the present study, severity of
thrombocytopenia on day 1 did not show any
relationship with outcome of children with sepsis;
however, severity of thrombocytopenia prior to
discharge or mortality showed platelet count to be
significantly lower among non survivors (p=0.006).

Receiver operating characteristic (ROC) analysis in
children with sepsis, a cut off value for the platelet
count of 158500 cells/ cu.mm showed sensitivity of
69% and specificity of 100% in predicting sepsis.
Mean platelet volume, 8.35fl as cut off value
showed sensitivity of 64% and specificity of 81%
in predicting sepsis. Platelet distribution width –
17.05 % as cut off value showed sensitivity of 58%
and specificity of 87% in predicting sepsis.
Discussion
Diagnosing sepsis and its severity early would help
clinicians decide on the appropriate treatment
options and help alleviate morbidity and decrease
mortality. Cheaper and reliable parameters are the
need of the hour to facilitate the management of
children with sepsis.
In the present study, the male to female ratio was
1.5:1, which is similar to the study done by Bind L,
et al9. Majority of the children with sepsis were
aged less than 5 years, reflecting the vulnerability
of younger children to life threatening illnesses. In
a study by Todi S, et al10, children aged 2-8 years
were most commonly affected. Severe sepsis and
septic shock combined were seen in 49.6% of cases
and was similar to the study by Carvalho, et al11.

Platelet indices (PDW, plateletcrit, MPV) would
help as a reliable, low cost laboratory parameters in
diagnosing and assessing the severity of sepsis in
children. This would help in instituting early,
appropriate therapy and thereby, improving
morbidity and mortality of this global problem.
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Conclusions
In the present study, plateletcrit, mean platelet
volume, platelet distribution width and platelet
count showed statistically significant relation in
children with sepsis when compared to controls.
With regard to predicting mortality, platelet count
and plateletcrit showed statistically significant
lower values among non survivors when compared
to survivors.
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