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Abstract:

Background: Pancytopenia, characterized by a decrease in all three blood cellular components comprising
erythrocytes, leukocytes, and thrombocytes, is a prevalent hematological observation in individuals with acute
febrile illness. The pathogenesis of pancytopenia in these cases is frequently varied and encompasses infections,
hematological malignancies, drug-induced bone marrow suppression, and systemic inflammatory diseases. In
tropical nations such as India, illnesses like dengue, malaria, enteric fever, and leptospirosis are prevalent
contributors.

Aim: To study the clinical profile, etiology, and hematological parameters associated with pancytopenia in
patients presenting with acute febrile illness at a tertiary care center.

Methods: This observational study was conducted at a tertiary care hospital. All patients exhibiting acute febrile
illness and laboratory-confirmed pancytopenia (hemoglobin <10 g/dL, total leukocyte count <4,000/mm?, and
platelet count <100,000/mm?®) were included. A comprehensive clinical evaluation, laboratory investigations
(including peripheral smear, bone marrow examination, and infectious disease screening), and outcome
assessment were performed.

Results: The predominant etiologies of pancytopenia included dengue fever, enteric fever, malaria, and
leptospirosis. Dengue was the primary cause, representing a substantial percentage of patients. Additional
significant etiologies comprised viral hepatitis, scrub typhus, and sepsis-induced marrow suppression. The
majority of patients exhibited elevated fever, hemorrhagic symptoms, and hepatosplenomegaly. A bone marrow
examination was necessary in certain situations to exclude primary marrow diseases. Supportive care and
etiology-specific treatment led to recovery in most cases, although a minority necessitated critical care support.
Conclusion: Pancytopenia associated with acute febrile sickness is often attributable to infectious causes in
endemic areas. Prompt identification and suitable diagnostic evaluation are crucial for directing treatment and
enhancing results. Clinicians must uphold a heightened level of suspicion and customize investigations according
to clinical circumstances and local illness occurrence.

Keywords: Pancytopenia, Acute Febrile Illness, Dengue, Malaria, Bone Marrow Suppression, Tertiary Care,
Tropical Infections.
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Introduction

Pancytopenia is a hematological disorder marked by
the concurrent decrease of red blood cells (anemia),
white blood cells (leukopenia), and platelets
(thrombocytopenia) in the peripheral blood. It is not
a sickness per se but a sign of an underlying
pathology that may include the bone marrow or
peripheral loss of blood cells. Pancytopenia may
manifest in various clinical contexts, ranging from
mild self-limiting conditions to severe systemic
diseases. The assessment of pancytopenia,
especially within the framework of severe febrile
illness, presents a diagnostic difficulty owing to its
extensive differential diagnosis.
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In tropical nations such as India, where vector-borne
and gastrointestinal infections are prevalent,
pancytopenia often coexists with acute febrile
disorders. Prevalent etiologies encompass dengue
fever, malaria, typhoid, leptospirosis, viral hepatitis,
and scrub typhus. These infections frequently
impact the bone marrow either directly, through
inflammation and infiltration, or indirectly through
immune-mediated processes and cytokine storms.
Consequently, temporary bone marrow suppression
and peripheral blood cell death are commonly
reported.
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The clinical manifestation of patients exhibiting
pancytopenia and severe fever is frequently
nonspecific, potentially encompassing fever,
tiredness, mucosal hemorrhage, petechiae, pallor,
and hepatosplenomegaly. Prompt diagnosis is
essential, as postponement of intervention may
result in consequences such as sepsis, organ failure,
or hemorrhagic shock. An integrated clinical and
laboratory approach is crucial for identifying the
cause, directing treatment, and preventing
unnecessary delays in management.

The examination of bone marrow is an essential
diagnostic procedure (Dutta & Narang, 2001),
especially when preliminary tests do not reveal a
definitive cause or when cancer or marrow
infiltration is anticipated. Nonetheless, invasive
procedures are not invariably required, particularly
when clinical manifestations and peripheral smear
results distinctly indicate an infectious etiology.

There is a lack of extensive research explicitly
addressing the occurrence and etiology of
pancytopenia in the context of acute febrile diseases,
particularly in the Indian subcontinent.  This
disparity underscores the necessity for focused study
to facilitate early identification of patterns and
prioritize differential diagnoses according to
regional disease epidemiology.

This research was performed at a tertiary care
hospital to assess the etiology, clinical features, and
consequences of pancytopenia in patients with acute
febrile diseases. This research seeks to elucidate
prevalent infectious etiologies, facilitate the
formulation of evidence-based diagnostic protocols,
and guide judicious therapy approaches in resource-
constrained healthcare settings.

Methodology

Study Design and Setting: This was a prospective
observational study carried out in the Department of
Medicine at a tertiary care facility. The study sought
to assess the etiologies and clinical consequences of
pancytopenia in patients exhibiting acute febrile
illness. The study's duration and sample size will be
determined upon the conclusion of current patient
recruiting and data analysis.

Study Population: Patients of all ages presenting to
the hospital with acute febrile illness (fever >38°C
for fewer than 14 days) and laboratory-confirmed
pancytopenia were included.

Definition of Pancytopenia: Pancytopenia was
defined based on the following laboratory criteria:

e  Hemoglobin (Hb): <10 g/dL
e Total Leukocyte Count (TLC): <4,000/mm?
e Platelet Count: <100,000/mm3

Inclusion Criteria
e Patients with acute onset of fever (<14 days)
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e Fulfilling the above-mentioned criteria for
pancytopenia

e Willingness to provide informed written
consent

e Admitted under inpatient care for evaluation
and management

Exclusion Criteria

e Known cases of chronic pancytopenia (e.g.,
aplastic anemia, leukemia)

e History of chemotherapy or radiotherapy within
the last 6 months

e Patients with autoimmune disorders or
immunosuppressive therapy

e  Pregnant women

e Incomplete clinical or laboratory data

Clinical Evaluation and Data Collection
All enrolled patients underwent:

1. Detailed history including duration and pattern
of fever, bleeding manifestations,
gastrointestinal symptoms, rash, travel history,
medication intake, and comorbidities.

2. Comprehensive  physical  examination
focusing on pallor, petechiae, organomegaly,
and signs of sepsis.

3. Baseline laboratory investigations:

o Complete blood count (CBC) with
peripheral smear

o Liver and renal function tests

Coagulation profile

o Serology for infectious diseases: dengue
NS1/IgM, malaria parasite/malaria rapid
diagnostic test (RDT), Widal test,
Leptospira IgM, scrub typhus IgM,
HBsAg, anti-HCV, HIV ELISA

o Blood and urine cultures

o Chest X-ray and abdominal ultrasound
(where indicated)

O

4. Bone marrow aspiration and biopsy were
conducted in patients with:

o Persistent pancytopenia beyond 7-10 days

o No identifiable infectious etiology

o Clinical suspicion of marrow involvement
or malignancy

Outcome Measures

e Primary outcome: Identification of the
etiological spectrum of pancytopenia in acute
febrile illness

e Secondary outcomes: Frequency of clinical
complications,  requirement for  blood
transfusion, duration of hospitalization, need for
ICU care, and in-hospital mortality

Statistical Analysis: All data were documented in
Microsoft Excel and analyzed utilizing SPSS
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version 25.0. Descriptive statistics were employed to
illustrate demographic data, clinical characteristics,
laboratory results, and outcomes. Categorical
variables were represented as percentages, while
continuous variables were denoted as mean +
standard deviation. The Chi-square test and
independent t-test were employed for group
comparisons as appropriate. A p-value of less than
0.05 was deemed statistically significant.

Results
1. Demographic Profile

Sixty individuals diagnosed with pancytopenia in
the context of acute febrile illness were included in
the study. The average age was 34.7 + 11.5 years,
with a range of 16 to 68 years. A minor male
predominance was observed, with 58.3% men and
41.7% females. The majority of patients sought
medical attention 5 to 7 days after the onset of fever,
exhibiting widespread weakness, bleeding signs,
and gastrointestinal complaints.

2. Clinical Features at Presentation

e Fever was a universal symptom (100%)
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e Hypotension or shock — 10%
3. Hematological Parameters

e  Mean hemoglobin: 8.3 + 1.4 g/dL

e Mean total leukocyte count: 3,200 = 600
cells/mm?

e Mean platelet count: 76,000 + 18,000
cells/mm?

e Peripheral smear findings: showed
normocytic normochromic anemia in most,
with occasional presence of malarial
parasites and thrombocytopenia.

4. Etiological Distribution

The most common cause of pancytopenia was
dengue fever, contributing to 41.7% (25 cases) of the
total. Other significant contributors were:

Enteric fever — 16.7% (10 cases)
Malaria (P. vivax and mixed) — 13.3% (8
cases)

e Leptospirosis — 8.3% (5 cases)

e Scrub typhus — 6.7% (4 cases)

e Viral hepatitis (mainly Hepatitis E) — 5% (3

o  Generalized weakness/fatigue — 90% cases.) ) o
o Bleeding manifestations (petechiac, e Sepsis-related marrow suppression — 5% (3
epistaxis, gum bleeding) — 46.7% ca§es) ) ) o
e Pallor—75% e Miscellaneous/Unidentified causes — 3.3% (2
e Splenomegaly —41.7% cases)
e Hepatomegaly — 38.3% These findings are illustrated in Figure 1 and
o Icterus — 16.7% summarized in Table 1.
Table 1: Etiological Distribution of Pancytopenia
Etiology Number of Cases Percentage (%)
Dengue Fever 25 41.7
Enteric Fever 10 16.7
Malaria 8 133
Leptospirosis 5 8.3
Scrub Typhus 4 6.7
Viral Hepatitis 3 5.0
Sepsis 3 5.0
Others 2 33
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Figure 1: Etiological Distribution of Pancytopenia in Acute Febrile Illness

5. Diagnostic Work-up

e Serology or antigen tests confirmed
diagnosis in 88% of cases.

e Bone marrow aspiration was required in
12% of patients (mainly those with
prolonged  cytopenias  or  atypical
presentations), showing reactive marrow
with no evidence of malignancy.

6. Management and Outcomes

e All patients received supportive care
including intravenous fluids, antibiotics,
blood transfusions, and disease-specific
treatment as indicated.

e Platelet transfusions were given to 35% of
patients with platelet counts below 30,000
or active bleeding.

e In-hospital recovery occurred in 88.3% of
patients, while 5 patients required ICU
care.

o  There were 2 deaths (3.3%), both due to
complications of sepsis and multiorgan
dysfunction.

Discussion

Pancytopenia is a notable clinical finding with an
extensive differential diagnosis, especially in
patients with acute febrile illness. This study aimed
to assess the etiological characteristics, clinical
presentation, and outcomes of pancytopenia in
patients admitted with febrile diseases to a tertiary
care facility. The findings highlight the significant
impact of infectious illnesses on temporary or
immune-mediated bone marrow suppression in
endemic areas such as India.

Dengue fever was identified as the predominant
cause of pancytopenia in our investigation,
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representing 41.7% of patients, corroborating other
findings from comparable geographic regions
(Siddiqui et al., 2015; Tripathi et al., 2011). The
dengue virus can induce direct bone marrow
suppression and peripheral blood cell death via
immunological pathways (Kumar et al., 2013),
elucidating the elevated incidence of cytopenias
observed during the feverish and critical periods.
The occurrence of thrombocytopenia, leucopenia,
and mild-to-moderate anemia in dengue is well-
established and may indicate early suspicion.

Additional prevalent infections linked to
pancytopenia encompass enteric fever, malaria,
leptospirosis, and scrub typhus, all of which are
endemic to tropical and subtropical regions. These
infections result in either direct invasion or immune-
mediated inhibition of the hematopoietic system.
Toxic cytokine effects, extended fever, and systemic
inflammation can exacerbate bone marrow
dysfunction.

Patients in our sample frequently exhibited fever,
pallor, exhaustion, bleeding tendencies, and
organomegaly, which are characteristic signs of
pancytopenia irrespective of etiology. The
diagnostic evaluation, particularly in resource-
constrained environments, must be strategically
customized to prioritize the most likely local
etiologies. Peripheral smear, fast antigen assays,
and fundamental serology were pivotal in
confirming the diagnosis in most patients, thereby
reducing the necessity for invasive bone marrow
investigation, which was reserved for atypical or
non-responsive cases.

The death rate in this study was modest (3.3%), with
the majority of patients recovering through
supportive and targeted therapy, indicating the
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reversible nature of pancytopenia in viral etiologies
when recognized promptly. Nonetheless, postponed
presentations and underlying comorbidities such
sepsis led to unfavorable outcomes in a minor
subset, underscoring the significance of prompt
referral and care.

This study's findings underscore the need of a
syndromic method in assessing pancytopenia during
fever outbreaks. Public health initiatives
emphasizing vector control, cleanliness, and
educational campaigns could be pivotal in averting
these infections and, subsequently, hospitalizations
associated to pancytopenia.

The study's limitations encompass its single-center
design, a relatively small sample size, and the
absence of long-term follow-up data to evaluate
recurrence or delayed hematological recovery.
Nonetheless, it offers a significant overview of the
present clinical burden of febrile pancytopenia in a
tertiary care environment and endorses the
development of diagnostic methods that emphasize
infectious etiologies in endemic regions.

Conclusion

Pancytopenia associated with acute febrile illness is
a common clinical challenge, especially in tropical
areas where infectious illnesses are widespread.
This study indicates that dengue fever, enteric fever,
malaria, and leptospirosis are the primary causes of
pancytopenia in these patients. The majority of
instances are temporary, reversible, and have a
favorable response to supportive and targeted
therapies.

A syndromic and region-specific diagnostic
strategy, informed by clinical suspicion and
accessible investigations, can markedly diminish the
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necessity for invasive treatments such as bone
marrow biopsy. Timely diagnosis and swift action
are essential for reducing morbidity and averting
possibly lethal consequences.

Healthcare practitioners must be alert for
pancytopenia in cases of febrile illness and adjust
management based on local epidemiology, clinical
characteristics, and  diagnostic  capabilities.
Additional multicenter studies are required to
develop uniform diagnostic algorithms and
investigate long-term results in patients with
pancytopenia.
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