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Background: The measurements of platelet count, mean platelet volume (MPV), WBC are routinely
available nowadays. The aim of this study was to determine age dependent aetiology and
relationship of these parameters whether they were associated with the known markers of disease
activity, erythrocyte sedimentation rate (ESR) and C- reactive protein (CRP) in Tuberculosis.
Methods: This descriptive study was done on 500 patients with platelet count > 450,000/ pl and
the cause being reactive. Platelet count, WBC, MPV, ESR, and CRP were measured at the time of
hospitalization. Result: Most common cause of reactive thrombocytosis was found to be infection
(28.8%), tissue damage (16.4%), iron deficiency anemia (16.2%), malignancy (9.6%),
inflammation (non-tuberculosis) (9.4%), diabetes mellitus (6.4%), tuberculosis (6.0%) respectively.
There was low degree of positive correlation between reactive thrombocytosis with WBC (r = 0.337,
P= 0.06) and ESR (r = .277, P= >0.05). Conclusion: This study demonstrated a higher level of
platelet count and lower MPV in all the patients having reactive thrombocytosis. The changes in
these parameters (platelets count, WBC, MPV, CRP and ESR) may reflect a reaction to the
inflammatory condition. Therefore, in endemic areas, the presence of such haematological peripheral
blood changes may raise the suspicion of tuberculosis.
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. Is more often observed as an unexpected
Introduction >
finding. Thus, an elevated platelet count has
Thrombocytosis refers to a platelet count become an important clinical problem for
above the normal value with the widespread differential diagnosis. Thrombocytosis s
use of electronic cell counters and the classified according to its Origin into primary
subsequent availability of a platelet count as and  secondary forms  [1].  Primary
part of a ‘routine’ blood count, thrombocytosis thrombocytosis occurs in chronic myelopro-
Manuscript Received Review Round 1 Review Round 2 Review Round 3 Accepted
30-12-2019 10-01-2020 16-01-2020 20-01-2020
Conflict of Interest Funding Ethical Approval Plagiarism X-checker Note
No Nil Yes 18%

article licensed under a Creative Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/

© 2020 by Bhavana Garg and Published by Siddharth Health Research and Social Welfare Society. This is an Open Access @
unported [CC BY 4.0]. @

BT

Tropical Journal of Pathology and Microbiology 2020;6(1) 69



Garg B. et al: Reactive thrombocytosis- etiology and its relationship

Liferative and some myelodysplastic disorders [2].
Secondary thrombocytosis is due to a variety of
underlying conditions such as acute bleeding,
trauma, major surgical procedures, after severe
physical exertion, malignancy, chronic infection [3],
iron deficiency and in many chronic inflammatory
diseases, including tuberculosis.

Tuberculosis (TB) is a major public health problem
in India [4]. The (differential diagnosis of
tuberculosis should be entertained in patients with
some abnormal hematological [5] findings.
Moreover, hematological parameters are useful
indicators of severity in TB infection [6]. CRP is an
acute phase protein secreted by the liver in
response to inflammatory cytokines. Levels of CRP
increase very rapidly in response to trauma,
inflammation, infection, tissue necrosis and surgery.
ESR is elevated in a wide range of organic disease.
ESR is not a specific and diagnostic test for any
disease. However, it is helpful in differentiating
functional from organic disease. The objective of
this study was to study etiology of reactive
thrombocytosis and correlate different indices in the
TB patients especially with reference to the platelet
count, ESR, WBC, and CRP. To establish if
thrombocytosis can be used as a marker in TB
patients.

Material and Methods

Study area: The study area selected for the study
was tertiary care hospital.

Study period: The study was conducted between
the period June 2010 and September 2011 over a
period of 16 months.

Study group: A total of 500 patients who had come
to OPD or were admitted in Hospital (booked or
emergency) having reactive thrombocytosis were
taken up for the study.

Study methods: All the samples which were
received by the Central Diagnostic Laboratory, with
requisition form for investigations from the
respective OPD’s or Wards and were found to have
accidental thrombocytosis. The cause for
thrombocytosis was found to be reactive after
taking the clinical details from the consulting
physician’s or surgeons. The information thus
collected was compiled in the master chart & also
subjected to  statistical analysis. Following
parameters were included in my study:

= Histogram- Haemoglobin, Total leukocyte count,
Platelet count, Mean platelet volume. They were
estimated by automated blood cell counter
(Sysmex KX-21, K-1000). Sysmex KX-21 - it
performs blood cell count by DC detection
method, also k/a Coulter Principle.

= Erythrocyte Sedimentation Rate- Done by
Westergren tube method

= C-Reactive Protein-measured by Latex
agglutination test using qualitative method
based on the principle of agglutination.

Study design: Descriptive study
Sample size: 500 samples (platelet > 450,000/ ul)

Procedure of data collection: For the collection of
data the ethical clearance was taken from the
Human Research Ethical Committee (HREC).

Inclusion criteria: All patients who had come to
OPD and was admitted in hospital (booked or
emergency) having reactive  thrombocytosis
(platelet count >450,000/ul).

Exclusion criteria: Patients having platelet count
more than 4.5 lakh/ul, but this was normal for their
age as in paediatrics. Patient having thrombocytosis
due to Myeloproliferative disorders (polycythemia
vera, chronic myeloid leukaemia, chronic idiopathic
myelofibrosis, essential thrombocytosis). Patient
having thrombocytosis which is autonomous
(primary) and not reactive (secondary).

Data analysis: Data thus collected was pooled in
master chart & subjected to statistical analysis.
Statistical analysis was done using the Cross
tabulations for categorical data & correlation for
continuous data in the SPSS ver.19 programme.

Results

A total of 500 patients with the platelet count
>450,000/ul was observed during the study period.
The various underlying conditions associated with
reactive thrombocytosis are listed in (Table 1).

Table-1: Table showing causes of Reactive
Thrombocytosis

S. No Causes No. of cases Percentage% ‘
i, Infections 144 28.8
2. Tissue damage 42 8.4
a)Trauma
b) Fracture 16 3.2
c) Post-operative 14 2.8
d) Burns 10 2.0
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3.  |Anemia 81 16.2

a) Iron deficiency anemia

b) Megaloblastic anemia 1 0.2
4. Neoplastic 48 9.6

a) Malignant

b) Benign 2 0.4
5. Inflammation(non-tuberculosis) 47 9.4
6. |Diabetes mellitus 32 6.4
7.  |Tuberculosis 30 6.0
8. Poisoning 10 2.0
9. Haemolytic anemia 7 1.4

a) Thalassemia major

b) Sickle cell anemia 2 0.4
10. [Post splenectomy 5 1.0
11. |Hemorrhage 4 0.8
12. |Myocardial infarction 2 0.4
13. |CCF (ASO positive) 1 0.2
14. |Low birth weight 1 0.2
15. |[Drug reaction 1 0.2
Total 500 |100.0

Almost equal number of cases was studied in both
the genders, males (50.8%) and females (49.2%).
Most common cause of reactive thrombocytosis was
Infections (28.8%), Tissue damage (16.4%), Iron
deficiency anemia (16.2%), Malignancy (9.6%),
Inflammation (9.4%) and tuberculosis
(6.0%).Majority of cases were in between 38-56
years (31%) and 19-37 years (26%) (Table 2).

Table-2: Number of cases in relation to age

Platelet count ranging from 450000-600000/cmm
was seen with WBC 4000-11000/cmm in 11 cases of
tuberculosis (36.7%). Whereas WBC ranging from
11001-20000/cmm was seen in 12 cases of
tuberculosis (40.9%). There was low degree of
positive correlation between reactive thrombocytosis
and WBC in tuberculosis r=0.337, P=0.06 (Table 3).

There was low degree of positive correlation
between reactive thrombocytosis and WBC in
tuberculosis r = 0.337, P= 0.06.

Platelet count ranging from 450000-600000/cmm
was seen with ESR 21-40 (mm 1sthr) in 09 cases of
tuberculosis (30.0%). Whereas ESR ranging from
41-60 (mm 1sthr) was seen in 8 cases of
tuberculosis (26.7%). There was low degree of
positive correlation between reactive thrombocytosis
and ESR in tuberculosis r = .277, P= >0.05(Table
4).

Table-4: Correlation of platelet count with ESR
in tuberculosis.

group
S.NO Age in years No. of cases Percentage%

i, 0 - 18 years 105 21.0

2. 19 - 37 years 129 25.8

3. 38 - 56 years 155 31.0

4. 57 - 75 years 97 19.4

76 - 94 years 14 2.8
Total 500 100.0

Table-3: Correlation of platelet count with
Total leucocyte count (TLC) in tuberculosis.

Platelet count range TLC(/cmm) count in Tuberculosis Total

Platelet count range ESR (mm 1st hr) in Tuberculosis Total
x103 21-40[41-60(61-80
450-600  [No. 2 o s 2 2 1 24
% of Total ~ [6.7 [30.0 |26.7 [6.7% [6.7% [3.3% [80.0%
% |% %
601-750  |No. o o o 3 1 0 4
% of Total  [.0% |.0% [.0% [10.0 [3.3% [.0% [13.3%
%
751-900  |No. o o |1 1 0 o 2
% of Total ~ [.0% [.0% [3.3% [3.3% |.0% [0% [6.7%
Total No. 2 oo 6 3 1 30
% of Total  [6.7 [30.0 |30.0 [20.0 [10.0%]|3.3% [100.0
% |% % % %
There was low degree of positive correlation
between reactive thrombocytosis and ESR in

tuberculosis r = .277, P= >0.05.

Table-5: Correlation of platelet count with MPV
in tuberculosis.
Total

Platelet count range x103

MPV (fL)

x103 11001-
20000

450-600 No. 11 12 1 24

% of Total 36.7% 40.0% 3.3% 80.0%
601-750 No. 0 3 1 4

% of Total .0% 10.0% 3.3% 13.3%
751-900 No. 0 2 0 2

% of Total .0% 6.7% .0% 6.7%
Total No. 11 17 2 30

% of Total 36.7% 56.7% 6.7% 100.0%

450-600 No. (o] 24 24

% of Total .0% [80.0% 80.0%
601-750 No. (o] 4 4

% of Total 0% [13.3% 13.3%
751-900 No. 1 1 2

% of Total 3.3% [3.3% 6.7%
Total No. 1 29 30

% of Total 3.3% [96.7% 100.0%
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MPV was normal (7.2-11.7fL) in 24cases of
tuberculosis (80.0%) with platelet count ranging
from 450000-600000/cmm. Whereas MPV was
normal in 4cases of tuberculosis (13.3%) with
platelet count ranging from 601000-750000/cmm.
There was significant negative correlation between
reactive thrombocytosis and MPV in tuberculosis r =
-.561, P= >0.001 (Table 5).

There was significant negative correlation between
reactive thrombocytosis and MPV in tuberculosis r =
-.561, P= >0.001. CRP was positive in 23 cases of
tuberculosis (76.7%) and negative in 4 cases of
tuberculosis (13.3%) with platelet count ranging
from 450000-69900/cmm. There was low degree of
negative correlation r= -.131, P= >0.05 (Table 6).
(*Degree of thrombocytosis according to Dinesh
Yadav et al) [7].

Table-6: Correlation of platelet count with CRP
in tuberculosis.

Degree of thrombocytosis CRP Total
Platelet count range x103 Positive Negative
Mild(450-699) No. 23 4 27
% of Total [76.7% 13.3% 90.0%
Moderate(700-899) No. 3 0 3
% of Total [10.0% .0% 10.0%
Total No. 26 4 30
% of Total [86.7% 13.3% 100.0%

There was low degree of negative correlation r=
-.131, P= >0.05.

Discussion

Until the introduction of electronic blood cell
counting instruments, platelet counts were not
usually included in the routine complete blood cell
count. Now that accurate platelet counts are part of
the routine blood cell count, thrombocytosis is being
encountered much more frequently [8]. In the
present study, the most common cause of reactive
thrombocytosis was found to be infection 28.8%,
tissue damage 16.4%, iron deficiency anemia
16.2%, malignancy 9.6%, inflammation (non-
tuberculosis) 9.4%, diabetes mellitus 6.4%,
tuberculosis 6.0%, poisoning 2.0%, hemolytic
anemia 1.8%, hemorrhage 0.8%, myocardial
infarction 0.4%, Low birth weight and drug reaction
0.2% respectively. The study also showed that
among the infections most common was bacterial
infection 87.5%, viral 10.4% and non-specific 2.1%
respectively. In other studies, infection has also
been found to be one of the most frequent causes of
thrombocytosis, especially in children [9,10].

Wolach et al [11] observed thrombocytosis in
92.5% of children with pneumonia and empyema.
Reactive thrombocytosis was common in a group of
122 patients with active pulmonary tuberculosis,
and the degree of platelet elevation correlated
significantly with the degree of inflammation [12].
Nagai T et al [13] reported a case of IDA with
marked thrombocytosis (platelet> 100,000/cmm)
that was complicated by central retinal vein
occlusion. However, in present study no case of IDA
associated with complications were studied. In the
present study reactive thrombocytosis due to TB
was found in 6.0 % of the cases. However, Bayness
RD et al [12] have mentioned reactive
thrombocytosis was common occurrence due to TB,
while according to MC Donald [14] and Omar et al
[15] TB was an uncommon occurrence. Though the
present study was not designed to assess only
aetiology of reactive thrombocytosis, but also the
association of reactive thrombocytosis and
tuberculosis. TB is a major public health problem in
India. Various haematological markers have been
used to raise suspicion of TB spondylitis. These
markers have also been used prognosticate the
efficacy of its treatment. Haematological findings
from lymphocytosis, anaemia, a raised ESR and CRP
are found in active tuberculosis [16,17]. Baynes et
al. [12] noted reactive thrombocytosis in pulmonary
TB. Muzaffar TM et al. studied that 52.9% patient
with reactive thrombocytosis had TB spine [18]. The
platelet count as diagnosis of TB spondylitis has not
been adequately researched. The present study
aimed at taking into the account various
hematological parametersWBC, ESR, MPV CRP, and
its correlation with reactive thrombocytosis to
access the disease activity, in tuberculosis. In the
present study platelet count ranging from 450000-
600000/cmm was associated with WBC 4000-
11000/cmm in 36.7% of cases of reactive thrombo-
cytosis due to tuberculosis. Whereas WBC ranging
from 11001-20000/cmm was seen in 40.9% of
cases of reactive thrombocytosis due to
tuberculosis. There was low degree of positive
correlation between them. The occurrence of
leukocytosis with thrombocytosis is thought to be
the immune responses to tuberculosis [19-21].
Compared to our findings, Banerjee et al [22] found
leukocytosis in 28.63% cases and leucopenia in
2.20% cases. The degree of thrombocytosis is also
associated with markers of inflammation
(erythrocyte sedimentation rate and C-reactive
protein) [12]. The ESR, a sensitive but not a specific
measure of the inflammatory response.
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ESR is known inflammatory marker of active
tuberculosis and its prognosticating the response of
treatment is well known [16,18,23-25]. Platelet
count ranging from 450000-600000/cmm was seen
with ESR 21-40 (mm 1st hr) in 30.0% of cases of
reactive thrombocytosis due to tuberculosis.
Whereas ESR ranging from 41-60 (mm 1st hr) was
seen in 26.7% of cases of reactive thrombocytosis
due to tuberculosis There was low degree of positive
correlation between them. Similar study done by
Baynes RD et al [12] found significant positive
correlation. They also found that positive correlation
is seen whether it is tubercular or non-tubercular
inflammation as far as ESR and reactive
thrombocytosis is concerned. Banerjee et al and
Yaranal et al noted raised ESR in 99 and 98% of
cases respectively [22,23]. While Guo et al. [26]
shows an average ESR of 79.4mm/h of their 67TB
spondylitis patients. Though, in the present study P
value was not significant this may be due to the
study of only 30 cases as compared to large number
of cases in other study. This discrepancy in future
might be solved by studying more cases of reactive
thrombocytosis in pulmonary tuberculosis. Thus,
concluding platelet counts do increase as the ESR
increases and therefore suggesting its significance
as an inflammatory marker. Recently, many studies
have suggested the importance of MPV as an
inflammation marker in some chronic inflammatory
disorders, such as rheumatoid arthritis (RA),
ulcerative colitis (UC), and psoriasis [27]. However,
the results have been controversial and only a few
studies have investigated the role of MPV in
infection and even fewer have studied the role of
MPV specifically in TB infection. MPV was normal
(7.2-11.7f) in 80.0%cases of tuberculosis with
platelet count ranging from 450000-600000/cmm.
Whereas MPV was normal in 13.3%cases of
tuberculosis with platelet count ranging from

601000-750000/cmm. There was significant
negative correlation between reactive
thrombocytosis and MPV in tuberculosis r = -.561,

P= >0.001 (P value significant at 0.01). Similar
study was done by Baynes RD et al [12] the findings
were similar to the present study. He found a
significant inverse correlation between the MPV and
the platelet count (r = -0 54, p < 0 0001). He also
did the interval estimation suggesting that this
relation was non-linear. Several studies investigating
the relation between MPV and TB have controversial
results. Tozkoparan et al. found that the MPV was
higher in patients with active TB than in non-TB
subjects [28]. Sahin et al. reported that there was

No statistical difference in MPV values between TB
patients’ group and non-TB subjects [29]. Thus,
irrespective of the results in different studies and
over all inverse correlation of MPV and reactive
thrombocytosis MPV in future can also be used as
an inflammatory marker measured by the easiest
and fastest way to determine the disease activity in
TB patients. CRP is used commonly as an acute-
phase reactant and an inflammatory marker. CRP
was positive in 76.7% cases of tuberculosis and
negative in 13.3% cases of tuberculosis with
platelet count ranging from 450000-69900/cmm.
There was low degree of negative correlation r=
-0.131, P value was not significant. Similar study
done by Baynes RD et al [12] found direct
correlation. The exact cause cannot be explained at
present and study of more cases in future might be
helpful. Thus, concluding that hematological and
inflammatory parameters do increase in infection,
but they are neither specific and nor sensitive for
tuberculosis. Many studies have found direct
correlation between reactive thrombocytosis and
these parameters in tuberculosis as the study group
was only the patients having tuberculosis whereas
the present study was limited by less number of

cases of reactive thrombocytosis having
tuberculosis.
Conclusion

Reactive thrombocytosis is often an incidental or
unexpected finding on a complete blood count
conducted to evaluate an unrelated condition. It has
multifactorial etiology and its correlation with WBC,
ESR, CRP, and MPV in the patients treated for
tuberculosis at our hospital, the present study have
observed correlation between reactive
thrombocytosis and these parameters. Elevations of
these parameters may raise the suspicion of
tuberculosis and patients should be further
investigated and followed up for tuberculosis. It is
important to mention that thrombocytosis and these
various parameters are not specific to tuberculosis,
but such simple test can be used as preliminary
investigation in locations where other tests like
radiology and microbiology are not available.
Together these parameters become an indispensable
tool for the diagnosis of tuberculosis.

What the study adds to the
existing knowledge?

Till date aetiology of reactive thrombocytosis and its
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Association with heamatological parameters and
inflammatory markers in tuberculosishave been
studied separately, but the present study
contributes altogether to the association of platelet
count with WBC, ESR, CRP and MPV in tuberculosis
thus concluding that tuberculosis is an important
cause of reactive thrombocytosis and assessment of
these hematological and inflammatory parameters
can be used as an indicator in the diagnosis and
follow-up of TB patients.So degree of
thrombocytosis, leukocytosis, ESR,and CRP should
be monitored in all the patients suspected of having
tuberculosis as it has a diagnostic and prognostic
significance during anti-tuberculous therapy.
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