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ABSTRACT

Background: Febrile thrombocytopenia is one of the unrecognized complication which may be missed if platelet count is
not done routinely. Increased awareness and early recognition of thrombocytopenia can avoid catastrophes like fatal bleed.
The aim of study is to find clinical presentation of patients with febrile thrombocytopenia and find causes and complications
associated with febrile thrombocytopenia. Methods: In the present study 107 patients who presented to Shri B. M. Patil
Hospital with fever with thrombocytopenia who fulfil inclusion criteria are included in study, a detailed history general
physical examination, investigations were performed and patients were treated symptomatically and specifically after
diagnosis. Results: In the present study subjects were in the age group of 18-80 years. Youngest was 18 years old and
oldest 80 years. In the present study out of 107 cases of fever with thrombocytopenia, 79 were males and 28 were
females. Out of 107 patients of fever with thrombocytopenia, 102 had definitive diagnosis with Dengue 54 cases as the
commonest cause, followed by Malaria which constituted 40 cases, Mixed infections 3 cases(Dengue fever with enteric
fever, Vivax malaria, falciparum malaria), Acute Gastroenteritis 2 cases, Urinary tract infections 1 case, Leptospirosis 2
cases and Enteric fever 2 cases and Unknown causes accounted for 5 cases. In our study 61 patients had platelet count
less than 60,000 cells/cumm, whereas 46 had above 60,000 cells’cumm. Common range of platelet count was from 41,000
— 60,000 cells/cumm in 27 cases.Of 107 patients 104 of them recovered and 3 expired with mortality of 2.8% with All 3
patients had MODS. Conclusion: In all cases of Febrile thrombocytopenia, thrombocytopenia led to various bleeding
manifestations and influenced the clinical profile of these illnesses. Petechiae were the most common bleeding
manifestation. The spectrum varied from mild self-limiting disease to severe fatal disease. This highlights the need for rapid
diagnosis and appropriate management of patients to prevent complications.

Keywords: Platelet Count, Thrombocytopenia.

INTRODUCTION complications which may be missed if platelet count
is not done routinely. Increased awareness and early
Fever is such a common manifestation of infectious recognition  of thrombocytopenia can  avoid
illness that it is not surprising to find accurate catastrophes like fatal bleed. Thrombocytopenia has
descriptions of the febrile patients in early-recorded an inverse relation to mortality and morbidity is
history. Normal body temperature is 37.0 °C or 98.6 various febrile illness, serial monitoring of platelet
°F. The normal range is quite wide, being affected counts has prognostic value. This highlights the
by site of measurement, diurnal variation, heavy importance of thrombocytopenia in various febrile
exercise, hormonal and menstrual status, individual disorders. As the fever course is prolonged and fever
variation, and environmental factors. A patient's with _thrombocytopenia narrows - the - differential
body temperature is often estimated by diagnosis of the clinical entity.) _
measurements taken in the mouth for reasons of Therefore a well organized systemic approach that is
convenience, but oral temperatures can be affected carried out with an awareness of causes of fever with
by mouth-breathing, by the respiratory rate, and by thrombocytopenia can shorten the duration of
recent drinking of hot or cold liquids. investigations and bring out diagnosis and thus
“Febrile thrombocytopenia is one of the common treatment. Hence, a need for study to know the
causes and complications and varied manifestations
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« To study the complications in relation to febrile

thrombocytopenia.
MATERIALS AND METHODS

Method of Collection of Data:

Inclusion Criteria:

Patients with platelet count less than 1,50,000 cells /
cumm.

Patients more than 18 years of age.

History of fever for less than 2 weeks. Fever defined
as oral A.M. temperature of >37.2°C (>98.9°F) or a
P.M. temperature >37.7°C (>99.9°F).

Exclusion criteria:

Patients less than 18 years of age.

Patients with chronic diseases like malignancy
,haematopoic disorder.

Patients with drug induced thrombocytopenia.
Idiopathic thrombocytopenic purpura.

Statistical Method

Data will be analyzed using
Mean SD

T test

Chi-square test

RESULTS

A total number of 107 patients admitted over a
period of two years from December 2016 to June
2018 in BLDE (Deemed to be University) SHRI. B.
M. PATIL MEDICAL COLLEGE HOSPITAL
AND RESEARCH CENTER were studied.

In the present study subjects were in the age group of
18-80 years. Youngest was 18 years old and oldest
80 years. In the present study out of 107 cases of
fever with thrombocytopenia, 79 were males and 28
were females. Out of 107 patients of fever with
thrombocytopenia, 102 had definitive diagnosis with
Dengue 54 cases as the commonest cause, followed
by Malaria which constituted 40 cases, Mixed
infections 3 cases (Dengue fever withenteric fever,
Vivax malaria falciparum  malaria), Acute
Gastroenteritis 2 cases, Urinary tract infections 1
case, Leptospirosis 2 cases and Enteric fever 2 cases
and Unknown causes accounted for 5 cases. Out of
40 Malaria cases, Vivax Malaria constituted 31
cases, with 5 cases of Falciparum malaria and 4
cases of Mixed Malaria (Vivax and falciparum
both).

The 3 Mixed infections included Dengue fever with
Enteric fever, Vivax malaria and Falciparum
malaria. In our study 61 patients had platelet count
less than 60,000 cells/cumm, whereas 46 had above
60,000 cells/cumm. Common range of platelet count
was from 41,000 — 60,000 cells/cumm in 27 cases.
Bleeding manifestations were present in 52 patients
and there were no clinical manifestations of
thrombocytopenia in 55 patients.
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Out of 52 patients with bleeding manifestation 43
patients (82.7%) had petechiae, bleeding gums in 25
patients (48%). Malena was present in 12 patients
(23%), epistaxis in 4(7.7%).

Of 107 patients 104 of them recovered and 3 expired
with mortality of 2.8% with All 3 patients had
MODS.

AGE (yrs)

65% 1% 14.0%

16.8% <20
H21-30
M 31-40

30.8% 41-50
M 51-60

M >60

27.1%

Figure 1: Age Distribution

Highest number of cases seen in the age group of 21
- 40 years is 62 cases (57.9%) followed by 41 — 60
years in 25 cases (23.3%).youngest was 18 yrs old
whereas eldest was 80 years old. Mean age was
33.69 years

Table 1: clinical presentation of patients studied

(n=107)

Symptoms N %
Chills 98 91.6
Rigors 62 57.9
Cough 15 14
Headache 25 23.4
Jaundice 7 6.5

98 patients presented with chills, of which 62 had
rigors. 25 patients had headache followed by 15
patients with complains of cough and 7 with
jaundice.
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Figure 2: Clinical Presentation of Patients Studied
(N=107)

Table 2: Bleeding Symptoms of Patients Studied
(N=107)

Page 7

w
@
o
=3
o
=]
)
=
DN
>
@




Bleeding symptoms N % [ Total [ 32 [ 299

Rash 43 402

Itching 36 33.6

Gums 5% 234 DISCUSSION

Malena 12 11.2 . .

Hematemesis 1 09 A total number of 107 patients admitted over a
Others 11 10.2 period of two years from December 2016 to June

Among Bleeding manifestations, 43 presented with
petechial rash, 25 with bleeding gums, 12 with
malena, 1 with hematemesis.

BLEEDING SYMPTOMS
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Figure 3: bleeding symptoms of patients studied
(n=107)

Table 3: correlation of bleeding manifestations with
platelet counts

Platelet | Ra | Itch | Gu | Mal | Hemat | Oth | To
count sh |ing | ms | ena | emesis | ers | tal
<20000 3 2 1 0 0 1 12
21000- 12 | 7 9 4 0 2 19
40000

41000- 13 | 13 8 4 0 5 30
60000

61000- 6 4 4 2 1 1 16
80000

81000- 4 4 2 1 0 1 17
100000

>100000 | 5 6 1 1 0 1 13
Total 43 | 36 25 12 1 11 10

7

Table 4: correlation with serious complications

Diagnosis Complications Mods

AGE 1

DEN
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Total

Table 5: distribution of complications

Complications N %
AKI 7 6.6
ARDS 6 5.6
HEMOPERITONEUM 1 0.9
HEMOPTYSIS 1 0.9
HEP 6 5.6
MODS 9 8.4
PNEUMONIA 1 0.9
SDH 1 0.9

2018 in Shri. B. M.Patil Medical College,
Hospitaland Research Center were studied.

In the present study, subjects were in the age group
of 18-80 years, youngest being 18 years old and the
eldest 80 years. The mean Age was 34.7 years which
was similar in comparison to studies by Majumdar R
et al, Riaz MM et al and SahusS et al,[“>%2l The most
common age group involved was from 18 to 40
years of age including of 72% of patients. This was
similar to a study conducted in Kolkata in 2012 by
Majumdar R et al.*% Splitting the age group further,
57 cases from our study had an age group range
from 21 to 40 years (53.77%). This was in contrast
to a study conducted by Dash et al in 2010 in Andhra
Pradesh which had majority as 26% cases ranging in
age group 61 to 80 years. The difference in age
group probably was due to different admission and
treatment policies in different medical institutions. 3l
In the present study out of 107 cases of fever with
thrombocytopenia, 79 were males and 28 were
females depicting a male preponderance. This
correlated with various studies conducted by Dash H
S et al,™ Debarati Gupta et al,*! Emmanuel
Bhaskar et al,* and many others.®! Majority of
cases in our study were admitted in rainy and early
winter season among which 20 cases were admitted
in the month of June. Malaria cases had a surge in
rainy season similar to a study conducted in
Bhavnagar in 2013 by Raikar S R et al,™ whereas
Dengue fever had onset in rainy season with post
monsoon surge similar in pattern to a study in
Lucknow done by Karoli R et al.*”)

Fever associated with chills (91.6%) and rigors
(57.9%) were the most common symptoms of
patients whereas bleeding manifestations were
present in 52 patients (49%). This presentation was
comparable to studies carried out by Emmanuel
Bhaskaret al,* Gregory C J et al,*® Karoli R et
al,®1 and Umm-e-Asma, FarhaTaufiq, Wajihullah
Khan study in Aligarh.[5! Malaria patients presented
with chief complaints of fever with chills and rigors,
and also had complaints of cough (26%) and
headache (28%). This observation was similar to
studies by Umm-e-Asma, FarhaTaufig, Wajihullah
Khan,Y Hasan Abu Zaid et al.l®d

In contrast patients with Dengue fever were admitted
with chief complaints of chills and rigors, but a
significant number of patients had complaints of rash
(59.3%) and itching (31.5%) similar to a study
carried out in Chennai by Emmanuel Bhaskar et al
(46%).°1 The most common sign on examination
was petechiae (39.9%) followed by Icterus was
present in 18 patients (16.8%). Splenomegaly was
present in 3 patients of 107 cases (2.8%) all of which
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had Malaria. Most common sign was petechiae
comparable to many other studies like Emmanuel
Bhaskar45, Christopher C G et al,*® Lee M S et
al,5% Karoli R et al,*1 Khan et al,*®! Nair P S etal,[*]
Dash H S et al.*¥ Of all the total malaria cases
splenomegaly was present in 9 out of 42 cases
(21.4%) This similarity was also depicted in various
studies conducted in Doha (Qatar) conducted by
Hassan Abu Zaid et al,’® Aligarh by Umm-e Asma,
FarhaTaufiq, Wajihullah Khan and New Delhi by
Sharma S et al which indicates splenomegaly is the
most common presentation in cases of malaria.[>%4
These variations can be attributed to variation in the
immune status of patients in different endemic areas
of malaria.

Among the bleeding manifestations which were
present in 52 patients (49%), Petechiae was the most

(,:

g

common bleeding manifestation (95%) which was
consistent with other studies such as Dash H S et al
(66%),3 Gregory C J et al (21%),"9 Karoli R et al
(26%),11 Khan et al,*®! Nair P S et al,“% Lee M S et
al.B3 Bleeding gums was the second most common
manifestation present in 25 patients (23.58%). In
contrast, gingival bleeding was the commonest
bleeding manifestation in the study conducted in
Chennai by Emmanuel Bhaskar et al,*°! accounting
for 68% of bleeding manifestations.

Dengue fever with 54 cases was the leading cause of
febrile thrombocytopenia in our study, similar to a
study conducted in Bhavnagar, Gujarat by Raikar S
R et al in 2013.55% However the study by Nair P S et
al,”* revealed that Septicemia was leading cause of
febrile thrombocytopenia. On the contrary, in a study
by Dash H S et al, Malaria was the leading cause of
fever associated with thrombocytopenia.’!

Table 6: Diffrences with respect to etiologies.[*34%

Mostcommon Causes (%) Our study Raikar SR et al Nair P Setal DashH Setal
First Dengue fever (50.5%) Denguefever (52%) Septicemia (26.6%) Malaria (45%)
Second Malaria (37.4%) Malaria (45%) Typhoid Fever (14.7%) Septicemia (21%)
Table 7: Comparison of bleeding manifestations between present study and other studies.[*34°]

Bleeding Present study Nair et al Dash et al

manifestations | No. of Cases Percentage No. of cases Percentage No. of cases Percentage
Present 52 49.05% 45 41.28% 53 53%
Absent 55 50.95% 64 58.72% 47 47%
Table 8: Diffrences of incidence of bleeding manifestations

Bleeding manifestations Our study Nair P Setal

Most common Petechiae (40.2%) Petechiae (9.2%)

Second most common

Bleeding gums (23.4%)

G | Bleed (9.2%)

Third most common

G | bleed (11%)

Epistaxis (6.4%)

Fourth most common

Epistaxis (3.77%)

Bleeding gums (5.5%)

Table 9: Complications in cases of malaria in comparison with other studies

Complications Our study SayaRPetal Sharma S et al Bhattacharjee Kochar DK
in malaria Petal etal
Hepatopathy 30 % 38% 25.6% 16% 58%

AKI 29.16% - - 12% 6%

ARDS 18.75% 5.6% 13% 2%

The difference in incidence of etiologies is probably
due to epidemic of Dengue fever in the year 2015.
Another important factor to be considered is that
diagnostic modalities for Dengue fever were limited
in year 2003 when Nair P S et al conducted his study
in New Delhi.[*%

Out of 107 patients, 19 patients (17.8%) had platelet
count in range of 41,000 — 60,000 cells/fcumm as
compared to study by Dash H S et al which had 26
patients (26%) in the range of 61,000 — 80,000
cells’cumm43. This difference can be attributed to
difference in prevalence of disease, associated drug
resistance and varying serotypes of the causative
organisms.

Petechiae/pupurawas commonest
manifestations in all three studies.

The present study indicated that 55.50% of patients
had platelet count less than 50,000 cells/cumm

bleeding

whereas 39.62% had between 50,000 to 1,00,000
cells/cumm and 3 patients had more than 1,00,000
cells /cumm correlating with results of study by Ruhi
Khan et al, who conducted a study in Aligarh on
patients with Dengue fever, had 69.7% patients in
the range of 0 — 50,000 cells/cumm, 4.7% patients
between 50,000 — 1,00,000 cells /cumm, and 25.6%
patients above 1,00,000 cells /cumm55.
Complications of cases with febrile
thrombocytopenia were analyzed in our study which
indicated that 32 patients out of 107 had one or more
organ involvement.

Among complications, hepatopathy consisted of 6
cases, AKI 7 cases, ARDS 6 cases and MODS
consisted of 9 cases.Majority of cases of MODS
consisted of triad of AKI, ARDS and Hepatopathy.
All the 3 deaths in our study revealed MODS
(Multiorgan Dysfunction Syndrome).MODS
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10.

contributed to 67% of mortality consistent with a
study in Rajasthan by Kochar D K et al wherein
MODS contributed to 71% of mortality causes 57.
20 out of 40 cases of Malaria developed
complications. Of these 15 were Vivax Malaria
cases, 4 Falciparum Malaria and 1 Mixed Malaria.
Hepatopathy contributed to 12 cases out of 40 (30%)
similar to studies in Mangalore by Saya R P et al
(38%) 58, New Delhi by Sharma S et al (25.6%) 54,
Kolkata by Bhattacharje P et al (16%) 59 and
Bikaner by Kochar D K et al (58%)57

This study noticed complications in Vivax
malaria at  alarming rate which was
usuallyconsidered as benign infections in the past.
This warrants immediate attention and change in
treat-ment strategy.

CONCLUSION

The present study was conducted among admitted
patients of Shri B M PatilMedicalCollege,Hospital
from December 2016 to June 2018 over a period of
two years. 107 patients participated in the study.
Maximum prevalence was observed in younger age
group.

Male preponderance was observed, with male to
female ratio of 2.8:1

Fever with chills was the main presenting complaint
which was also associated with rigors. Patients with
Malaria presented with chief complaints of fever
with chills whereas patients with Dengue fever
presented with rash over the limbs associated with
itching.

On clinical examination, Petechiae was the most
common sign followed by Hepatomegaly and then
Splenomegaly.

In all cases of Febrile thrombocytopenia,
thrombocytopenia led to various bleeding
manifestations and influenced the clinical profile of
these illnesses.

Petechiae were the most common bleeding
manifestation followed by bleeding gums and then
malena.

Among the 107 cases, Dengue was the most
common cause in 54 patients. Malaria comprised of
40 cases out of which 31 were Vivax Malaria, 5
were Falciparum Malaria, and 4 were mixed malaria.
The spectrum varied from mild self limiting disease
to severe fatal disease.

In the present study there were no bleeding
manifestations in many cases, hence signifying that
there may not be bleeding manifestations in all cases
of febrile thrombocytopenia. In majority of the
patients platelet count improved to almost normal
level with treatment, hence thrombocytopenia can be
transient and asymptomatic.

Among the propensity to cause  serious
complications, Vivax Malaria had maximum
tendency to cause complications.

11.

12.

10.

11.

12.

’ (,:

However, of 5 undiagnosed cases, 4 patients had
serious complications and 3 patients had MODS
(Multiorgan Dysfunction Syndrome). This sadly
points towards the conclusion that with the available
diagnostic modalities there still exists a darker
environment with respect to undiagnosed conditions.
So much more awareness, vigilance and research is
needed.

This highlights the need for rapid diagnosis and
appropriate  management of patients to prevent
complications.

REFERENCES

Woodward TE. ‘The Fever Pattern as a Diagnostic Aid: In
Fever: basicmechanisms and management.” (ed. Mackowiack
P.A), New York:Lippincott Raven Publishers:1997.

Allbutt TC. Science and Medieval Thought. The Harveian
Oration Delivered Before the Royal College of Physicians,
October 18, 1900 [Internet]. 1901 [cited 2018 Sep 12].
Auvailable from: https://philpapers.org/rec/ ALLSAM-3

Burton W. An account of the life and writings of Herman
Boerhaave, ... In two parts, with an appendix. By Wm. Burton,
M.D. The second edition. Gale ECCO, Print Editions; 2010.
Garrison FH. An Introduction to the History of Medicine by
Garrison F H - AbeBooks [Internet]. W B Saunders Company
(1929). 1929 [cited 2018 Sep 12]. Available from:
https://ww.abebooks.co.uk/book-search/title/an-
introduction-to-the-history-of-medicine/author/garrison-f-h/
Full text of &quot;The early history of instrumental precision
in medicine: an address before the second Congress of
American Physicians and Surgeons, September 23rd,
1891&quot; [Internet]. [cited 2018 Sep 12]. Available from:
https://archive.org/stream/earlyhistoryofinOOmitc/earlyhistory
ofin00mitc_djvu.txt

Das Verhalten der Eigenwirme in Krankheiten: Wunderlich,
C. A. (Carl August), 1815-1877: Free Download, Borrow,
and Streaming : Internet Archive [Internet]. [cited 2018 Sep
12]. Available from:
https://archive.org/details/dasverhaltendereOOwund

American Society of Hematology G, Lopez-Vilchez I, Galan
AM, Roque M, White JG, Diaz-Ricart M. Blood. [Internet].
Vol. 118, Blood. American Society of Hematology; 2011
[cited 2018 Sep 12]. 3264-3264 p. Available from:
http://www.bloodjournal.org/content/118/21/3264/tab-article-
info?sso-checked=true

Barrett KE, Barman SM, Boitano S, Brooks H. Ganong’s
Review of Medical Physiology, 25/e [Internet]. [cited 2018
Sep 12]. Available from: http://www.abem.org/

Blatteis CM. The onset of fever: new insights into its
mechanism. Prog Brain Res [Internet]. 2007 [cited 2018 Sep
12];162. Available from:
https://pdfs.semanticscholar.org/32f5/3617cd813cf880aefbffs
dae8512ch1f9974.pdf

Gondhali MP, Vethekar M, Bhangale D, Choudhary K,
Chaudhary M, Patrike G, et al. Clinical assessment of fever
with thrombocytopenia-A prospective study. Int J Med Res
Heal Sci [Internet]. 2016 [cited 2018 Sep 12];5:258-77.
Available from: www.ijmrhs.com

Dinarello CA. Cytokines as Endogenous Pyrogens. J Infect
Dis [Internet]. 1999 Mar [cited 2018 Sep 12];179(s2):S294—
304. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/10081499

Modi TN, Mehta AD, Sriram AS. Clinical Profile of Febrile
Thrombocytopenia: A Hospital-Based Cross-Sectional Study.
J Res Med Dent Sci | [Internet]. [cited 2018 Sep 12];4.
Auvailable from: www.jrmds.in

(nnats of Intemational Medical and Dental Reseanch, Vel (5), Jssue (2)

Page 10

w
@
o
=3
o
=]
)
=
DN
>
@




13.

14,

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

Duff GW, Durum SK. Fever and immunoregulation:
hyperthermia, interleukins 1 and 2, and T-cell proliferation.
Yale J Biol Med [Internet]. 1982 [cited 2018 Sep 12];55(5—
6):437-42. Available from:
http://mmww.ncbi.nim.nih.gov/pubmed/6985107

Netea MG, Kullberg BJ, Meer JWM Van der. Circulating
Cytokines as Mediators of Fever [Internet]. Vol. 31, Clinical
Infectious Diseases. Oxford University Press; [cited 2018 Sep
12]. Available from: https://www.jstor.org/stable/4461383
Keuter M, Dharmana E, Gasem MH, Van Der Ven-Jongekrijg
J, Djokomoeljanto R, Dolmans WM V, et al. Patterns of
Proinflammatory Cytokines and Inhibitors during Typhoid
Fever [Internet]. Vol. 169, The Journal of Infectious Diseases.
1994  [cited 2018 Sep 12].  Available  from:
https://core.ac.uk/download/pdf/85222755.pdf

de Gaetano G. Historical overview of the role of platelets in
hemostasis and thrombosis. Haematologica [Internet]. 2001
Apr 1 [cited 2018 Sep 14];86(4):349-56. Available from:
http://mww.ncbi.nim.nih.gov/pubmed/11325638

Quick AJ. Salicylates and bleeding: the aspirin tolerance test.
Am J Med Sci [Internet]. 1966 Sep [cited 2018 Sep
12];252(3):265-9. Auvailable from:
http://mmww.ncbi.nim.nih.gov/pubmed/5296834

George JN, Nester CM. Syndromes of Thrombotic
Microangiopathy. N Engl J Med [Internet]. 2014 Aug 14
[cited 2018 Sep 14];371(7):654-66. Available from:
http://www.nejm.org/doi/10.1056/NEJMra1312353

Nair BT, Sharma K, Paimode SD. A study of clinical and
laboratory profile of febrile children presenting with
thrombocytopenia. Int J Contemp Pediatr [Internet]. 2017 Oct
24 [cited 2018 Sep 14];4(6):2114. Available from:
http://www.ijpediatrics.com/index.php/ijcp/article/view/1120
Semple JW, Italiano JE, Freedman J. Platelets and the immune
continuum. Nat Rev Immunol [Internet]. 2011 Apr 1 [cited
2018 Sep 12];11(4):264-74. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/21436837

Jurk K, Kehrel BE. Platelets: Physiology and Biochemistry.
Semin Thromb Hemost [Internet]. 2005 Aug [cited 2018 Sep
12];31(4):381-92. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16149014

Speth C, Loffler J, Krappmann S, Lass-Florl C, Rambach G.
Platelets as immune cells in infectious diseases. Future
Microbiol  [Internet]. 2013 Nov [cited 2018 Sep
12];8(11):1431-51. Available from:
http://www.ncbi.nim.nih.gov/pubmed/24199802

COX D, KERRIGAN SW, WATSON SP. Platelets and the
innate immune system: mechanisms of bacterial-induced
platelet activation. J Thromb Haemost [Internet]. 2011 Jun
[cited 2018 Sep 12];9(6):1097-107. Awvailable from:
http://www.ncbi.nIm.nih.gov/pubmed/21435167

Flaujac C, Boukour S, Cramer-Bordé E. Platelets and viruses:
an ambivalent relationship. Cell Mol Life Sci [Internet]. 2010
Feb 12 [cited 2018 Sep 12];67(4):545-56. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/20012669

O’Neill LA. How Toll-like receptors signal: what we know
and what we don’t know. Curr Opin Immunol [Internet]. 2006
Feb [cited 2018 Sep 12];18(1):3-9. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/16343886

Rambach G, Wiirzner R, Speth C. Complement: an efficient
sword of innate immunity. Contrib Micraobiol [Internet]. 2008
[cited 2018 Sep 12];15:78-100. Awvailable from:
http://www.ncbi.nIm.nih.gov/pubmed/18511857

Krijgsveld J, Zaat SA, Meeldijk J, van Veelen PA, Fang G,
Poolman B, et al. Thrombocidins, microbicidal proteins from
human blood platelets, are C-terminal deletion products of
CXC chemokines. J Biol Chem [Internet]. 2000 Jul 7 [cited
2018 Sep  12];275(27):20374-81.  Available  from:
http://www.ncbi.nlm.nih.gov/pubmed/10877842

Gafter-Gvili A, Mansur N, Bivas A, Zemer-Wassercug N,
Bishara J, Leibovici L, et al. Thrombocytopenia in
Staphylococcus aureus Bacteremia: Risk Factors and

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

L (,:

Prognostic Importance. Mayo Clin Proc [Internet]. 2011 May
[cited 2018 Sep 12];86(5):389-96. Available from:
http://www.ncbi.nim.nih.gov/pubmed/21531882

Vandijck DM, Blot SI, De Waele JJ, Hoste EA, Vandewoude
KH, Decruyenaere JM. Thrombocytopenia and outcome in
critically ill patients with bloodstream infection. Hear Lung J
Acute Crit Care [Internet]. 2010 Jan [cited 2018 Sep
12];39(1):21-6. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/20109983

Dall L, Miller T, Herndon B, Diez |, Dew M. Platelet
depletion and severity of streptococcal endocarditis. Can J
Infect Dis [Internet]. 1998 Nov [cited 2018 Sep 12];9(6):359—
66. Auvailable from:
http://www.ncbi.nlm.nih.gov/pubmed/22346555

Yeaman MR, Sullam PM, Dazin PF, Bayer AS, Filler SG,
Bayer AS, et al. Platelet microbicidal protein alone and in
combination with antibiotics reduces Staphylococcus aureus
adherence to platelets in vitro. Infect Immun [Internet]. 1994
Aug 1 [cited 2018 Sep 12];62(8):3416-23. Available from:
http://www.ncbi.nim.nih.gov/pubmed/8039912

Esmon CT. Molecular circuits in thrombosis and
inflammation. Thromb Haemost [Internet]. 2013 [cited 2018
Sep 12];109. Available from: www.thrombosis-online.com
Jung C-J, Yeh C-Y, Shun C-T, Hsu R-B, Cheng H-W, Lin C-
S, et al. Platelets Enhance Biofilm Formation and Resistance
of Endocarditis-Inducing Streptococci on the Injured Heart
Valve. J Infect Dis [Internet]. 2012 Apr 1 [cited 2018 Sep
12];205(7):1066-75. Available from:
http://ww.ncbi.nlm.nih.gov/pubmed/22357661

Passos AM, Treitinger A, Spada C. An Overview of the
Mechanisms of HIV-Related Thrombocytopenia. Acta
Haematol [Internet]. 2010 [cited 2018 Sep 12];124(1):13-8.
Auvailable from:
http://www.ncbi.nIm.nih.gov/pubmed/20606410

Hottz ED, Oliveira MF, Nunes PCG, Nogueira RMR, Valls-
de-Souza R, Da Poian AT, et al. Dengue induces platelet
activation, mitochondrial dysfunction and cell death through
mechanisms that involve DC-SIGN and caspases. J Thromb
Haemost [Internet]. 2013 May [cited 2018 Sep 12];11(5):951—
62. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/23433144

Lin Y-S, Yeh T-M, Lin C-F, Wan S-W, Chuang Y-C, Hsu T-
K, et al. Molecular mimicry between virus and host and its
implications for dengue disease pathogenesis. Exp Biol Med
[Internet]. 2011 May 1 [cited 2018 Sep 12];236(5):515-23.
Available from:
http://www.ncbi.nlm.nih.gov/pubmed/21502191

Kaushansky K. Thrombopoietin. Wood AJJ, editor. N Engl J
Med [Internet]. 1998 Sep 10 [cited 2018 Sep
12];339(11):746-54. Available from:
http://www.ncbi.nim.nih.gov/pubmed/9731092.

Cox D, McConkey S. The role of platelets in the pathogenesis
of cerebral malaria. Cell Mol Life Sci [Internet]. 2010 Feb 29

[cited 2018 Sep 12];67(4):557-68. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/20091081
Patel U, Gandhi G, Friedman S, Niranjan S.

Thrombocytopenia in malaria. J Natl Med Assoc [Internet].
2004 Sep [cited 2018 Sep 12];96(9):1212-4. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15481750

Majumdar R, Jana CK, Ghosh S, Biswas U. Clinical spectrum
of dengue fever in a tertiary care centre with particular
reference to atypical presentation in the 2012 outbreak in
Kolkata. J Indian Med Assoc [Internet]. 2012 Dec [cited 2018
Sep 12];110(12):904-6. Available from:
http://ww.ncbi.nIm.nih.gov/pubmed/23936956

Sahu Plot S, K MN, B PS. Spectrum of malaria complications
in an intensive care unit [Internet]. Vol. 51, Singapore Med J.
2010 [cited 2018 Sep 12].  Available  from:
https://pdfs.semanticscholar.org/87b9/a66f9c7c8e841898ddef
d1f461f09331ch77.pdf

(nnats of Intemational Medical and Dental Reseanch, Vel (5), Jssue (2)

Page 11

w
@
o
=3
o
=]
)
=
DN
>
@



http://www.ncbi.nlm.nih.gov/pubmed/20109983

42.

43.

44.

45,

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

Riaz MM, Mumtaz K, Khan MS, Patel J, Tariq M, Hilal H, et
al. Outbreak of dengue fever in Karachi 2006: a clinical
perspective. J Pak Med Assoc [Internet]. 2009 Jun [cited 2018
Sep 12];59(6):339-44. Auvailable from:
http://ww.ncbi.nim.nih.gov/pubmed/19534364

A Study of Clinical and Laboratory Profile of Fever with
Thrombocytopenia and its Outcome During Hospital Stay
[Internet]. [cited 2018 Sep 12]. Available from:
https://www.worldwidejournals.com/international-journal-of-
scientific-research-
(SR)/articles.php?val=MjEwMg==&b1=569&k=143
Guha-Sapir D, Schimmer B. Dengue fever: new paradigms for
a changing epidemiology. Emerg Themes Epidemiol
[Internet]. 2005 Mar 2 [cited 2018 Sep 12];2(1):1. Available
from: http://ete-
online.biomedcentral.com/articles/10.1186/1742-7622-2-1
Bhaskar ME, Moorthy S, Kumar NS, Arthur P. Dengue
haemorrhagic fever among adults--an observational study in
Chennai, south India. Indian J Med Res [Internet]. 2010 Dec
[cited 2018 Sep 12];132(6):738-40. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/21245626

Gregory CJ, Santiago LM, Argiello DF, Hunsperger E,
Tomashek KM. Clinical and laboratory features that
differentiate dengue from other febrile illnesses in an endemic
area--Puerto Rico, 2007-2008. Am J Trop Med Hyg [Internet].
2010 May [cited 2018 Sep 12];82(5):922-9. Available from:
http://iwww.ncbi.nlm.nih.gov/pubmed/20439977

Karoli R, Fatima J, Siddigi Z, Kazmi KI, Sultania AR. Clinical
profile of dengue infection at a teaching hospital in North
India. J Infect Dev Citries [Internet]. 2012 Jul 23 [cited 2018
Sep 12];6(7):551-4. Auvailable from:
http://www.ncbi.nIm.nih.gov/pubmed/22842941

Umer Khan M, Rehman R, Gulfraz M, Latif W. Incidence of
thrombocytopenia in seropositive dengue patients. Int J Med
Med Sci Full Length Res Pap [Internet]. 2014 [cited 2018 Sep
12];6(4):113-6. Available from:
http://www.academicjournals.org/lIMMS

Asma U, Taufiq F, Khan W. Prevalence and clinical
manifestations of malaria in Aligarh, India. Korean J Parasitol
[Internet]. 2014 Dec [cited 2018 Sep 12];52(6):621-9.
Available from:
http://www.ncbi.nim.nih.govpubmed/25548413

Pt BD Sharma PGIMS SJ. Haematology 83 Clinical Spectrum
of Gelatinous Bone Marrow Transformation. 1173 JAPI
[Internet]. 2003 [cited 2018 Sep 12];51. Awvailable from:
http://www.japi.org/december2003/Platform/Haematology.pdf
raikar S, kamdar P, dabhi ajay S. Clinical and Laboratory
Evaluation of Patients with Fever with Thrombocytopenia
[Internet]. Vol. 24, Internal medicine 360 Indian Journal of
Clinical Practice. 2013 [cited 2018 Sep 12]. Available from:
http://medind.nic.in/iaa/t13/i9/iaat13i9p360.pdf

Abu Zaid H, Ghadban WK. A study of thrombocytopenia in
hospitalized vivax malaria patients. J Emerg Med Trauma
Acute Care [Internet]. 2012 Sep 1 [cited 2018 Sep
12];(2012):22. Auvailable from:
http://www.gscience.com/doi/abs/10.5339/jemtac.2012.22
Lee M-S, Hwang K-P, Chen T-C, Lu P-L, Chen T-P. Clinical
characteristics of dengue and dengue hemorrhagic fever in a
medical center of southern Taiwan during the 2002 epidemic.
J Microbiol Immunol Infect [Internet]. 2006 Apr [cited 2018
Sep 12];39(2):121-9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16604244

Sharma S, Aggarwal KC, Deswal S, Raut D, Roy N, Kapoor
R. ‘The unusualpresentation of a usual organism -the changing
spectrum of the clinicalmanifestations of Plasmodium vivax
malaria inchildren: a retrospectivestudy’J Clin Diagn Res.
2013 Sep;7(9):1964-7.

Ruhi Khan, MS Zaheer,Tamkin Khan, Saif Quaiser, MU
Rabbani. ‘Profile ofDengue Patients in A North Indian
Referral Hospital’. JIACM —Journal, IndianAcademy of
Clinical Medicine. Vol 12, No.13, July — September 2011.

(nnats of Intemational Medical and Dental Reseanch, Vel (5), Jssue (2)

56.

57.

58.

59.

’ (,:

A D-QF, -Vega A MR, -Centeno A VL. Early predictors of
haemorrhage in acute febrile syndrome patients from
Bucaramanga, Colombia: a dengue endemic area [Internet].
Vol. 49, Original Article Singapore Med J. 2008 [cited 2018
Sep 12]. Available from:
http://smj.sma.org.sg/4906/4906a8.pdf

Kochar DK, Kochar SK, Agrawal RP, Sabir M, Nayak KC,
Agrawal TD, et al. The changing spectrum of severe
falciparum malaria: a clinical study from Bikaner (northwest
India). J Vector Borne Dis [Internet]. 2006 Sep [cited 2018
Sep 12];43(3):104-8. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/17024858

Saya RP, Debabrata G, Saya GK. Malarial hepatopathy and its
outcome in India. N Am J Med Sci [Internet]. 2012 Oct [cited
2018 Sep 12];4(10):449-52. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/23112964
Bhattacharjee P, Dubey S, Gupta VK, Agarwal P, Mahato
MP. The Clinicopathologic Manifestations of Plasmodium
Vivax Malaria in Children: A Growing Menace. J Clin
DIAGNOSTIC Res [Internet]. 2013 May [cited 2018 Sep
12];7(5):861-7. Available from:
http://ww.ncbi.nlm.nih.gov/pubmed/23814729

Abbreviations

AGE - ACUTE GASTROENTERITIS
BBB - BLOOD BRAIN BARRIER
CMV - CYTOMEGALOVIRUS

CNS - CENTRAL NERVOUS
SYSTEM

CR - COMPLEMENT RECEPTORS
CRP-C - REACTIVE PROTEIN

DEN - DENGUE FEVER

ENT - ENTERIC FEVER

EBV - EPSTEIN BARR VIRUS

EP - ENDOGENOUS PYROGENS
FM - FALCIPARUM MALARIA
HAV - HEPATITIS A VIRUS

HCV - HEPATITIS C VIRUS

HBV — HEPATITIS B VIRUS

HHV —HUMAN HERPES VIRUS
HIV -HUMAN
IMMUNODEFICIENCY VIRUS

IE — INFECTIVE ENDOCARDITIS
IFN — INTERFERONS

IL — INTERLEUKINS

ITP -IMMUNE

THROMBOCYTOPENIC PURPURA

LBP - LIPOPOLYSACCHARIDE
BINDING PROTEIN
LPS — LIPOPOLYSACCHARIDES

LEPTO - LEPTOSPIROSIS

MM — MIXED MALARIA

MODS - MULTIORGAN  DYSFUNCTION
SYNDROME

OVLT - ORGANUM VASCULOSUM

OF LAMINA TERMINALIS

PAF — PLATELET AGGREGATING
FACTORS

PF —PLASMODIUM FACTORS
PMP - PLATELET MICROBICIDAL
PROTEIN

PG —PROSTAGLANDINS
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ROS - REACTIVE OXYGEN
SPECIES

SLE - SYSTEMIC LUPUS
ERYTHEMATOSUS

TLR —TOLL LIKE RECEPTORS

TF — THROMBIN FACTORS

TNF - TUMOUR NECROSIS
FACTOR

UTlI - URINARY TRACT
INFECTION

VM - VIVAX MALARIA

VWEF - VON WILLEBRAND
FACTOR
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