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Lymphocytosis, NS1 antigen, ELISA. enrolled through non-probability sampling. Diagnosis

was confirmed using NS1 antigen and IgM/IgG ELISA
assays. EDTA-anticoagulated blood samples were
analyzed for platelet count, total leukocyte count (TLC),
lymphocyte percentage, and hematocrit (HCT) using an
automated hematology analyzer. Data were analyzed in
SPSS version 27. Descriptive statistics were computed,
and independent t-tests were applied to compare
gender-based differences. A p-value <0.05 was
considered statistically significant.
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Results:

Marked thrombocytopenia was observed with a mean
platelet count of 47.76 = 19.43 x 10%uL (p<0.001).
Leukopenia was evident with a mean TLC of 3.13 + 0.36
x  10%ulL (p<0.001). Lymphocyte percentage was
elevated (52.30 =+ 4.86%), indicating relative
lymphocytosis (p<0.001). Hematocrit levels showed
significant elevation consistent with
hemoconcentration. Although females demonstrated
slightly greater deviation in platelet and HCT values,
gender-based differences were not statistically
significant.

Conclusion:

Dengue infection s associated with distinct
hematological changes, particularly significant platelet
depletion, leukopenia, lymphocytosis, and elevated
hematocrit. These parameters serve as practical
indicators for early diagnosis, severity assessment, and
clinical monitoring in dengue patients.

INTRODUCTION:

Dengue fever is a rapidly expanding mosquito-borne viral disease that imposes a significant global
health burden, particularly in tropical and subtropical regions.” Transmitted mainly by Aedesaegypti,
dengue virus (DENV) represents a major arboviral threat, with millions of infections annually and
recurrent outbreaks straining healthcare systems, especially in developing countries.?,® Despite
advances in diagnostics and vector control, dengue continues to cause considerable morbidity and
mortality, highlighting the need for improved clinical monitoring.

A hallmark of dengue infection is its impact on hematological parameters, which are vital indicators
of disease progression and severity.* Common findings include thrombocytopenia, leukopenia,
relative lymphocytosis, and altered hematocrit (HCT).® These changes result from bone marrow
suppression, immune-mediated peripheral destruction of blood cells, endothelial dysfunction, and
plasma leakage.®

Platelets, essential for vascular integrity and hemostasis, have a lifespan of 7-10 days under normal
conditions.”,® Dengue-induced marrow suppression and immune-mediated destruction cause
significant thrombocytopenia, often an early laboratory abnormality linked to bleeding risk and

disease severity.?,!° Leukopenia, arising from viral effects on hematopoietic progenitors and

cytokine-mediated suppression, compromises host defense and may complicate illness.”,"

Hemoconcentration, reflected by elevated hematocrit, signals plasma leakage, a feature of severe

manifestations such as dengue hemorrhagic fever and dengue shock syndrome.“,14

The immunopathogenesis of dengue involves a strong cytokine response, including TNF-a and

interleukins, contributing to endothelial injury, impaired hematopoiesis, and oxidative stress.'5-"8
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These processes exacerbate cytopenias, potentially progressing to hemorrhage, shock, and multi-
organ dysfunction if not recognized early.*?,2°

Systematic evaluation of hematological parameters—platelet count, lymphocyte percentage, total
leukocyte count (TLC), and hematocrit*'->, is critical for early diagnosis, severity assessment, and
clinical management®,?>. This study investigates these parameters among dengue patients in
Islamabad, examining demographic influences such as age and gender.2® Establishing local data
may aid early recognition of severe cases, guide timely intervention, differentiate dengue from other

febrile illnesses, and strengthen public health strategies.”, 28

MATERIALS AND METHODS

Study Design and Setting

A hospital-based cross-sectional analytical study was conducted to quantitatively assess
hematological alterations among patients with confirmed dengue infection. The study was
performed at Al-Nafees Medical College & Hospital (ANMCH), Islamabad, in collaboration with the
Department of Medical Laboratory Technology, Isra University Islamabad Campus.

Study Population

The study population consisted of patients presenting with clinically suspected dengue infection at
ANMCH lIslamabad. To ensure population uniformity and minimize confounding, only laboratory-
confirmed dengue cases aged 15-60 years were included. Both male and female patients were
enrolled to facilitate gender-based comparative analysis of hematological parameters.

Sample Size and Sampling Technique

The required sample size was calculated using the single population proportion formula:
[N=2Z"2\times p (1-p) /d"2]

Assuming a 95% confidence interval (Z = 1.96), estimated prevalence (p = 0.5) due to absence of
precise local estimates, and acceptable margin of error (d), the calculated sample size was 250
participants.

Inclusion Criteria

1. Laboratory-confirmed dengue infection through NS1 antigen and/or IgM/IgG ELISA assays.
2 Age between 15-60 years.

3. Presentation within five days of symptom onset.

4 Provision of written informed consent.

Exclusion Criteria

1. Documented co-infections (malaria, typhoid fever, hepatitis).
2. Known hematological disorders (e.g., leukemia, aplastic anemia).
3. Pregnant or lactating women.

520 | Page



Bioscience Insights Volume 3, Number 2, 2026

Data Collection and Laboratory Procedures

After obtaining informed consent, demographic and clinical data were recorded using a structured
data collection form. Dengue infection was confirmed by ELISA-based detection of NS1 antigen
and/or IgM/1gG antibodies according to manufacturer instructions.

Approximately 2-3 mL of venous blood was collected under aseptic conditions into EDTA-
anticoagulatedvacutainer tubes. Complete blood count (CBC) parameters including platelet count,
total leukocyte count (TLC), hematocrit (HCT), and lymphocyte percentage were measured using the
Mindray BC-5150 automated hematology analyzer.

Statistical Analysis

Data were entered and analyzed using IBM SPSS version 27. Continuous variables were expressed
as mean * standard deviation (SD), and categorical variables as frequencies and percentages.
Independent sample t-tests were applied to evaluate gender-based differences in hematological
parameters. Statistical significance was set at p < 0.05.

RESULTS

This cross-sectional analytical study included 250 ELISA-confirmed dengue patients evaluated
between September and December 2025. Of these, 139 (55.6%) were males and 111 (44.4%) were
females, yielding a male-to-female ratio of 1.25:1. The overall mean age was 39.27 * 13.68 years,
with comparable mean ages in males (39.49 + 13.35 years) and females (38.99 + 14.15 years) (Table
1; Graph 1-.2).

Serological Distribution

Based on NS1 antigen and antibody profiling, 97 patients (38.8%) were categorized as current
infection (NS1 positive), 76 (30.4%) as primary dengue infection (IgM positive, IgG negative), and 77
(30.8%) as secondary dengue infection (IgG positive with or without IgM). The distribution of
serological categories was similar between genders (Table 1; Graph 3-4). Statistically significant
deviation from normal reference ranges (p < 0.001) (Table 3).

Platelet Count

The mean platelet count for the overall cohort was 47.76 + 19.43 x 103/uL, substantially lower than
the normal reference range (150-450 x 103/pL) (Table IV.4). This marked reduction confirms severe
thrombocytopenia as the most pronounced hematological abnormality in dengue patients.
Gender-wise analysis showed mean platelet counts of 48.03 = 20.04 x 10°/uL in males and 47.41 =
18.73 x 103/pL in females. Although females demonstrated a slightly greater deviation from
reference values, the difference was not statistically significant (p = 0.803) (Table 2; Graph 3-4).

Lymphocyte Percentage
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The overall mean lymphocyte percentage was 52.30 * 4.86%, exceeding the normal physiological
range (20-40%) (Table 3). This finding indicates relative lymphocytosis during dengue infection.
Mean lymphocyte values were comparable between males (52.30 = 4.76%) and females (52.31 =
5.02%), with no statistically significant difference (p = 0.995) (Table 2).

Total Leukocyte Count (TLC)

The mean TLC was 3.13 £ 0.36 x 103/uL, which is below the normal range (4.0-11.0 x 103/uL),
indicating leukopenia (Table 3).

Gender-specific analysis revealed similar reductions in males (3.12 = 0.37 x 10%/pL) and females
(3.14 £ 0.36 x 10%/pL), with no statistically significant difference (p = 0.708) (Table 2).

Hematocrit (HCT)

The overall mean hematocrit value was 53.48 = 3.59%, which exceeds standard reference values
and indicates hemoconcentration (Table 3).

Males exhibited a mean HCT of 55.65 £ 2.50%, while females showed 50.77 + 2.82%. The difference
between genders was statistically significant (p < 0.001) (Table 2). Although males had higher
absolute HCT values, females demonstrated relatively greater deviation from their respective
normal reference range.

List of Tables
Table 1: Demographic data of dengue patients showing age, gender proportion and serostatus
of dengue.

Variable (N = 250) Frequency (%) / Mean £SD
Age Male (n=139) 39.489+13.353
Female (n=111) 38.991+14.146
Overall(N=250) 39.268+13.685
Gender Male 139(55.6)
Female 111(44.4)
Condition of | Current Male (n=139) 52(37.4)
Antigen/Antibody on | Infection Female (n=111) 45(40.5)
Dengue Overall(N=250) 97(38.8)
Primary Male (n=139) 43(30.9)
dengue Female (n=111) 33(29.7)
infection Overall(N=250) 76(30.4)
Secondary | Male (n=139) 44(31.7)
dengue Female (n=111) 33(29.7)
infection Overall(N=250) 77(30.8)

Table 2: Gender wise Statistical comparison of Hematological Parameter of dengue patients.
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Variable (N=250) Meanz= SD P-value

Platelets (10"3/pl) Male (n=139) 48.03+20.04 0.803
Female (n=111) 47.41+£18.73

Lymphocytes (%) Male (n=139) 52.30+4.76 0.995
Female (n=111) 52.31+5.02

Total Leukocyte Count (1073/pl) Male (n=139) 3.13+0.37 0.708
Female (n=111) 3.14+0.36

Hematocrit (%) Male (n=139) 55.65+2.50 <.001
Female (n=111) 50.77+2.82

Table 3: Deviation in Mean of Hematological parameter from normal reference values.

MeanzSD .
i Normal Difference
Variable (N=250) (Affected
Reference Range | s
Parameters)
Male (n=139) 48.028+20.039 81
Platelets
(10~3/u1) Female (n=111) | 47.414+18.732 150-450 84
H Overall(N=250) | 47.756%19.433 83
Male (n=139) 52.302+4.757 8
Lymphocytes (%) | Female (n=111) | 52.306+5.019 20-40 7
Overall(N=250) | 52.304+4.865 7
Male (n=139) 3.125+0.371 0.504
Total Leukocyte
Female (n=111) | 3.143+0.356 4.0-11.0 0.501
Count (1073/ul)
Overall(N=250) | 3.133+0.364 0.503
Male (n=139) 55.647+2.501 40-50 3
Hematocrit (%) Female (n=111) | 50.765+2.821 36-44 4
Overall(N=250) | 53,480+3.591 M(40-50) F(36-44) | 7

List of Graphs

Graph 1: Demonstrating a demographic Profile of Dengue Infection at various stages.
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Demographic Profile of Dengue at various stages of
infection.
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Graph 3: Showing Variations in Mean Hematological Parameters among Female dengue patients.
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Mean variations of Hematolological parameters in
Female dengue patient
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Graph 4: Showing gender wise mean comparison of variations in Hematological Parameters of
dengue patients.
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Gender wise Mean comparison of Hematological Parameters
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DISCUSSION

The present study evaluated variations in platelet count, lymphocyte percentage, total leukocyte
count (TLC), and hematocrit (HCT) among 250 confirmed dengue patients at ANMCH Islamabad to
determine their diagnostic and prognostic significance.

A slight male predominance (55.6%) was observed, which is consistent with previously reported
epidemiological trends. Murphy et al., 2020%° and Bhugra et al., 2020°, similarly documented higher
dengue incidence among males, attributing this to increased outdoor exposure and occupational
risk. The mean age (39.27 + 13.68 years) indicates that dengue predominantly affects adults in the
productive age group, aligning with Du et al., 2021%".

Serological profiling demonstrated 38.8% current infection (NS1 positive), 30.4% primary infection,
and 30.8% secondary infection. Comparable seropositivity distributions were reported by Tabassum
etal., 2024%, confirming the consistency of infection patterns within regional populations.

Among hematological parameters, platelet count showed the most profound alteration (47.76 +
19.43 x10°%/pL; p<0.001), confirming marked thrombocytopenia. This finding strongly correlates with
Rai et al., 2020, who identified thrombocytopenia as the most significant laboratory abnormality
and a predictor of disease severity. Chaloemwong et al., 201 8%* further reported significant platelet
decline between days 3—10 of illness (p < 0.001), suggesting comparable platelet suppression across
both sexes.

526 | Page



Bioscience Insights Volume 3, Number 2, 2026

Lymphocyte percentage was moderately elevated (52.30 + 4.865%; p < 0.001), indicating reactive
lymphocytosis. Similar immune-mediated lymphocytic responses were documented by Anwar et
al., 2022°%, who observed elevated lymphocyte counts in NS1 and IgM positive patients.

TLC demonstrated significant leukopenia (3.13 = 0.36 x10%/uL; p < 0.001), supporting findings by
Nandi, 2025 and Sagar et al., 2024%7, who reported leukopenia in a majority of confirmed dengue
cases. Bone marrow suppression and immune-mediated destruction likely explain this reduction.
Hematocrit levels were significantly elevated (53.48 * 3.59%; p < 0.001), indicating
hemoconcentration secondary to plasma leakage. Akhtar et al., 2025°% similarly reported raised
hematocrit levels among dengue patients. Notably, hematocrit variation between genders was
statistically significant (p < 0.001).

CONCLUSION

This study demonstrates that dengue infection produces distinct and quantifiable alterations in
hematological parameters. Significant thrombocytopenia was observed as the most prominent
laboratory abnormality, indicating marked platelet depletion as a central feature of dengue
pathophysiology. In addition, total leukocyte count showed a significant reduction consistent with
leukopenia, while lymphocyte percentage.

RECOMMENDATIONS

1. Multicenter studies involving larger and more diverse populations should be conducted to
enhance the generalizability of findings.

2. Longitudinal follow-up studies are recommended to evaluate the dynamic recovery pattern
of hematological parameters during convalescence.

3. Future research should explore additional hematological indices such as platelet indices
and lymphocyte-to-platelet ratio for improved prognostic accuracy.

ACKNOWLEDGMENTS

We express sincere gratitude to:

Dr. Anum Usman (HOD), Department of Medical Laboratory Technology, Isra University Islamabad
Campus, for his continuous guidance and academic supervision.

The laboratory staff of Al-Nafees Medical College & Hospital (ANMCH) for their technical assistance
in sample processing and analysis.

DECLARATIONS:
Statements and Declarations:

Data Transparency: The authors are committed to ensuring transparency in the presentation of data
throughout this research endeavor.

Ethical Approval

527 | Page



Bioscience Insights Volume 3, Number 2, 2026

The study protocol was approved by the Institutional Review Board Committee (IRBC) of Al-Nafees
Medical College & Hospital, Islamabad. The study adhered to ethical principles of biomedical
research

Author Contribution: The first 4 author has contributed equally while 5th author have helped in
statically analysis, 5th author is corresponding author have done critical review of paper

Funding

No external funding was received for this study. The research was conducted using institutional
laboratory facilities at Al-Nafees Medical College & Hospital (ANMCH), Islamabad.

Data Availability: All datasets generated or analyzed during this study are comprehensively
documented and available within the published article.

Conflict of Interest
The authors declare that there is no conflict of interest regarding the publication of this thesis. None
of the authors has any financial, personal, or professional relationship that could have influenced
the study outcomes.

Disclosure

This research work is part of an undergraduate thesis submitted in partial fulfillment of the
requirements for the degree of Bachelor of Science in Medical Laboratory Technology at Isra
University Islamabad Campus. The study was conducted as an academic research project and does
not represent an ongoing funded trial or commercial investigation.

Consent to Publication: Publication consent is not applicable to this research project.

REFERENCES:

Haider N, Hasan MN, Onyango J, Billah M, Khan S, Papakonstantinou D, Paudyal P, Asaduzzaman M.
Global Dengue Epidemic Worsens with Record 14 Million Cases and 9,000 Deaths Reported in
2024. International Journal of Infectious Diseases. 2025 May 29:107940.

Baharia RK, Pradhan S, Kumar V, Modi B. Molecular Diaghostics for Mosquito-Borne Viral Diseases:
Challenges and Emerging Concepts. Molecular Diagnostics for Viral Diseases: Challenges and
Emerging Concepts. 2025 Jun 11:253-68.

Hudu SA, Jimoh AQ, Alqtaitat A, E-lmigdadi F. The role of Seasonal Influenza in compounding the
outbreak of infectious diseases: a critical review. Biomedical and Pharmacology Journal. 2024
Mar 20;17(1):1-3.

Cherie TJ, Choong CS, Abid MB, Weber MW, Yap ES, Seneviratne SL, AbeysuriyaV, de Mel S. Immuno-
Haematologic aspects of dengue infection: biologic insights and clinicalimplications. Viruses.
2024 Jul 6;16(7):1090.

CherieTJ, Choong CS, Abid MB, Weber MW, Yap ES, Seneviratne SL, AbeysuriyaV, de Mel S. Immuno-
Haematologic aspects of dengue infection: biologic insights and clinical implications. Viruses.
2024 Jul 6;16(7):1090.

528 | Page



Bioscience Insights Volume 3, Number 2, 2026

Sokhal P, Singh K, Roy R, Sinha S, Mehra S, Ravi Kumar YS, Bhattacharyya S, Verma B.
MegakaryopoiesisDysregulation, Thrombocytopaenia, and Dengue Virus Pathogenesis:
Molecular Mechanisms and Therapeutic Advances. Reviews in Medical Virology. 2025
Jul;35(4):e70050.

Ghosh P, Mallik S, Tripathi A. Contribution of Hematological, Biochemical, and Inflammatory Factors
in Temporal Variation of Disease Severity Among Eastern Indian Dengue Patients. Journal of
Medical Virology. 2025 Aug;97(8):e70567.

Ghosh P, Mallik S, Tripathi A. Contribution of Hematological, Biochemical, and Inflammatory Factors
in Temporal Variation of Disease Severity Among Eastern Indian Dengue Patients. Journal of
Medical Virology. 2025 Aug;97(8):e70567.

Zeb F, Haleem KS, Almugbil M, Rashid M, Hussain W, Magbool F, Tauseef |, Jafri L, Mannasaheb BA,
Hussain SA, Quadri MS. Age, gender, and infectious status-wise assessments of
hematological parameters among patients with dengue infection. Heliyon. 2024 Jul 15;10(13).

Rao AS, Pai BH, Adithi K, Shenoy R, Nayak S. Comprehensive review and early detection strategies
for severe fever with thrombocytopenia: insights from epidemiology, diagnostics, and evolving
research with machine learning. VirusDisease. 2025 Apr 28:1-22.

Gupta PK, Tiwari N, Agrawal V, Kumar S, Kumar S, Ranjan S. Deciphering the Impact of Dengue
Serotypes on Liver Function Tests (LFTs), Kidney Function Tests (KFTs) and Complete Blood
Counts (CBC): A Comprehensive Analysis. Res. J. Med. Sci. 2024 Dec 20;19:212-23.

Lippi G, Salvagno GL, Franchini M. Hemostasis. InClinical and Laboratory Medicine Textbook 2024
Feb 22 (pp. 221-235). Cham: Springer International Publishing.

Rasizadeh R, Ebrahimi F, Kermanshahi AZ, Sorkhabi AD, Sarkesh A, Nahand JS, Baghi HB. Viruses
and thrombocytopenia. Heliyon. 2024 Mar 30;10(6).

Rasizadeh R, Ebrahimi F, Kermanshahi AZ, Sorkhabi AD, Sarkesh A, Nahand JS, Baghi HB. Viruses
and thrombocytopenia. Heliyon. 2024 Mar 30;10(6).

Afzal M, Chandrasekar M, Sah AK, Agarwal S. The role of platelet transfusion in modulating platelet
indices and leukocyte dynamics in dengue fever patients. Asian Journal of Transfusion
Science. 2025:10-4103.

Gupta PK, Tiwari N, Agrawal V, Kumar S, Kumar S, Ranjan S. Deciphering the Impact of Dengue
Serotypes on Liver Function Tests (LFTs), Kidney Function Tests (KFTs) and Complete Blood
Counts (CBC): A Comprehensive Analysis. Res. J. Med. Sci. 2024 Dec 20;19:212-23.

Umar S, Javed A, Aslam U, Abbas SH, Yasmin R, Rauf M, Javed A, Sadiq S, Rauf S. The Pattern of
Hematological and Biochemical Parametersin Dengue Fever among Patients Presentingto HIT
Hospital, TaxilaCantt: Hematological and Biochemical Parameters in Dengue Fever. Pakistan
Journal of Health Sciences. 2025 Jan 31:308-13.

Hossain MJ, Das M, Shahjahan M, Islam MW, Towhid ST. Clinical and hematological manifestation
of dengue patients in 2022 outbreak: a tertiary care hospital-based cross-sectional study.
Health Science Reports. 2025 Jan;8(1):e70356.

529 | Page



Bioscience Insights Volume 3, Number 2, 2026

Prusty B, Ramchandwani S, Sutar SB, Singh LK. Impact of Dengue Severity on Hematological Profiles:
Insights from a Two-Year Observational Study. CME Journal Geriatric Medicine. 2025 Jan
5;17:1-7.

Gupta PK, Tiwari N, Agrawal V, Kumar S, Kumar S, Ranjan S. Deciphering the Impact of Dengue
Serotypes on Liver Function Tests (LFTs), Kidney Function Tests (KFTs) and Complete Blood
Counts (CBC): A Comprehensive Analysis. Res. J. Med. Sci. 2024 Dec 20;19:212-23.

Gupta PK, Tiwari N, Agrawal V, Kumar S, Kumar S, Ranjan S. Deciphering the Impact of Dengue
Serotypes on Liver Function Tests (LFTs), Kidney Function Tests (KFTs) and Complete Blood
Counts (CBC): A Comprehensive Analysis. Res. J. Med. Sci. 2024 Dec 20;19:212-23.

Harapan H, Ryan M, Yohan B, Abidin RS, Nainu F, Rakib A, Jahan |, Emran TB, Ullah |, Panta K, Dhama
K. Covid-19 and dengue: double punches for dengue-endemic countries in Asia. Reviews in
medical virology. 2021 Mar;31(2):e2161

Palmal S, Kundu S, Ganguly S, Dey JB, Sandhukhan S, Pattanayak AK. Immunologic crosstalk and
Host-Specific immune signature associated with dengue. ACS omega. 2024 Aug
20;9(36):37418-29..

Ganguly G, Sahoo T, Ghosh S, Gupta A, Nayak A, Mojamel SK, Sahabuddin M. EMERGING
INTERVENTIONS & THERAPIES FOR EFFECTIVE DENGUE MANAGEMENT. vaccine.;4:5.

Khazali AS, Hadrawi WH, Ibrahim F, Othman S, Rashid NN. Thrombocytopenia in dengue infection:
mechanisms and a potential application. Expert Reviews in Molecular Medicine. 2024
Jan;26:e26.

Farraha S, Sari D, Dia Z, Yulia D. Platelet-to-Lymphocyte Ratio in Pediatric Dengue Patients: A Key
Indicator of Disease Severity. BioscientiaMedicina: Journal of Biomedicine and Translational
Research. 2025 Feb 27;9(5):7351-63.

Nechita LC, Tutunaru D, Nechita A, Voipan AE, Voipan D, Tupu AE, Musat CL. Al and Smart Devices
in Cardio-Oncology: Advancements in Cardiotoxicity Prediction and Cardiovascular
Monitoring. Diagnostics. 2025 Mar 20;15(6):787.

Chinorumba M. Prevalence and Risk Factors of Iron Deficiency Anemia in Acute Leukemic Patients
at Lancet Clinical Laboratory from January 2023 to December 2023 (Doctoral dissertation).

Murphy A. Eco-epidemiology of dengue and Ross River viruses across rural and urban
environments (Doctoral dissertation, Queensland University of Technology)

.Bhugra A. Correlation of Circulating Levels of Free Secreted Dengue Nonstructural 1 (sNS1) Antigen
with Severity of Disease in Adult Patients Admitted with Dengue (Doctoral dissertation, Rajiv
Gandhi University of Health Sciences (India))

DuM, Jing W, Liu M, LiuJ. The global trends and regional differences in incidence of dengue infection
from 1990 to 2019: an analysis from the Global Burden of Disease Study 2019. Infect Dis Ther.
2021;10(3):1625-43.

Tabassum R, Hao KM, Gomes RR. Association of demographic profiles, clinical features and
laboratory parameters in seropositive dengue virus infection at a tertiary care hospital: a cross
sectional study. IntJ Infect Dis Epidemiol. 2024;5(2):1-7.

530 | Page



Bioscience Insights Volume 3, Number 2, 2026

Rai A, Azad DS, Nautiyal DS, Acharya S. Correlation between hematological and serological
parameters in dengue patients—an analysis of 2022 cases. Trop J PatholMicrobiol.
2019;5(8):547.

Chaloemwong J, Tantiworawit A, Rattanathammethee T, Hantrakool S, Chai-Adisaksopha C,
Rattarittamrong E, et al. Useful clinical features and hematological parameters for the
diagnosis of dengue infection in patients with acute febrile illness: a retrospective study. BMC
Hematol. 2018;18:20.

Anwar F, Ullah S, Aziz AU, Rehman AU, Khan J, Tayyab M, Haqg |, Mahmood MT. Epidemiological and
hematological investigation of dengue virus infection. Microbiology and immunology. 2022
Sep;66(9):426-32.

Sagar V, Kumar S, Mishra A. Clinical-Hematological Profile of Patient with Acute Dengue Infection.
European Journal of Cardiovascular Medicine. 2024 Oct 29;14:860-4.

Nandy P. Exploring the diagnostic value of lymphocytes in dengue fever, beyond leukopenia and
thrombocytopenia.

Akhtar MS, Rahman MM, Akhter MS. Observation of Hematocrit Level among Dengue Fever Patients

in a Tertiary Care Hospital.

531 | Page



