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ABSTRACT 
 

Background: Dengue is an arboviral infection caused by four dengue virus serotypes (DENV 1–4), with a global incidence 

that disproportionately affects tropical and subtropical regions. Despite a significant disease burden in Pakistan, local data 
on the hematological and biochemical profiles of different dengue categories is limited and not generating reliable evidence 
for clinical decision making. 
Objective: To evaluate differences in clinical features, hematological indices, and biochemical parameters across classic 

dengue (CD), dengue hemorrhagic fever (DHF), and severe dengue (SD) and to corelate findings with severity of disease. 
Method: A cross-sectional study design was conducted from Nov. 2021 to Nov. 2022, at three tertiary care military hospitals 

in Pakistan. 131 inpatients aged 14 years or older with confirmed dengue infection via NS1 antigen or serology, who 
presented within 72 hours of fever onset were eligible and included in the study. Systemic diseases and concurrent 
infections were excluded. Data were collected using a standardized tool capturing clinical features and laboratory 
parameters (hemoglobin, hematocrit, platelet count, total leukocyte count). Data were analyzed with SPSS v24.0, employing 
descriptive statistics and inferential tests (chi-square, one-way ANOVA) at a 95% confidence level. 
Results: Of the 131 patients (62% male, 38% female), the highest frequency seen in the 15–30-year age group. Platelet 

count emerged as a significant marker of severity, with SD cases showing the lowest mean platelet counts (p<0.001). 
Leukopenia was observed in 84% of cases, though hemoglobin and hematocrit largely remained within normal limits across 
all dengue categories. DHF cases demonstrated the highest frequency of bleeding manifestations (10%). No mortality was 
recorded in the study population.  
Conclusion: The study elucidated distinct hematological, clinical and biochemical profiles across dengue categories. The 

platelet count proved to be a reliable, low-cost marker for early severity grading, complemented by the consistent presence 
of leukopenia. These findings provide local data to refine triage and management protocols, addressing a significant gap in 
the diagnostic approach to dengue in Pakistan’s resource-constrained healthcare settings. 
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INTRODUCTION:  Dengue is a type of arbovirus transmitted to humans via arthropod vectors, particularly 

the Aedes aegypti. It is caused by four genotypes of the dengue virus (DENV 1, DENV 2, DENV 3, DENV 4) 

[1,2]. This hyperendemic disease has a global occurrence of up to 390 million every year, out of which only 96 

million exhibit dengue clinically, especially in tropical and subtropical urban or semi-urban areas of Asia and 

America, according to estimates from the World Health Organization (WHO). As of 2021, dengue continues to 

prevail in South America, India, Kenya, Peru, Philippines, Vietnam and some European countries [3,4].  

All DENV serotypes may have the same mechanism of action that can lead to symptoms ranging from 

mild fever to lethal dengue shock syndromes. Hence, their virological characteristics have categorized the 

DENV infection into three main types known as dengue fever (DF), dengue hemorrhagic fever (DHF) and 

dengue shock syndrome (DSS) [5,6]. Dengue disease progression begins with a febrile phase where patients 

experience high fever, headaches, vomiting, flu and arthralgia for approximately 7 days. The next stage involves 
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the critical phase which is a life-threatening contingency of acute symptoms such as internal bleeding and 

plasma leakage. However, the patient recovers when the vascular permeability is restored, but abnormal 

permeability could induce a sudden hypovolemic shock (DSS) if the critical phase is not controlled [6]. 

Although dengue may be distinguished via clinical symptoms, there are a variety of tests to confirm 

diagnosis, such as anti-DENV antibodies IgG, DENV-specific nucleic acid detection, and non-structural protein 

1 (NS1) antigen test which is the most used. This will help provide affordable healthcare and treatment, 

especially to patients with atypical symptoms. Dengue-specific tests are usually not required for acute 

management cases but should still be done according to WHO [7,8].  

Precise and early diagnosis is imperative for proper treatment to avoid complications of this disease. 

In developing countries, healthcare facilities may lack sophisticated diagnostic equipment; therefore, basic 

blood tests can still help in providing valuable clinical insights through important hematological and biochemical 

details. Patients suffering from dengue have been reported with a consistent altered biochemical profile that 

includes, but is not limited to: thrombocytopenia, leukopenia, elevated hematocrit, coagulopathy, and changes 

in lipid profile and liver enzymes. These parameters are helpful to make clinical decisions and can aid in 

estimation of the severity and classification of diseases such as dengue fever, dengue hemorrhagic fever and 

dengue shock syndrome [9–12].  

Locally, patients suffering from dengue are not coming to tertiary healthcare, along with detailed 

biochemical and hematological examinations during the various stages of the disease. This lack of local data 

is detrimental to the ability to standardize the diagnostic protocols and triage tools used, tailored to the 

healthcare system in our region. In this study, we intended to fill the gap by conducting a descriptive cross-

sectional study to assess the clinical, biochemical and hematological profiles of patients who were clinically 

diagnosed with dengue fever and admitted in tertiary hospitals. This study analyzes, evaluate, and interpret 

critical parameters using low-cost markers, considering the financial limitations of an underdeveloped 

healthcare framework. This can enable timely intervention and grade the severity level through early diagnosis. 

 

METHOD: This cross-sectional study was conducted from 1st November 2021 to 30th November 2022 at 

three tertiary care military hospitals in Pakistan: Combined Military Hospital (CMH) Lahore, CMH Multan, and 

the Armed Forces Institute of Pathology (AFIP). All patients included were inpatients, and the patient flow during 

the study period was moderate. Inclusion criteria were patients aged 14 years or older, with no known systemic 

diseases, and normal baseline hematological and biochemical parameters prior to dengue infection. Exclusion 

criteria included the presence of systemic disorders (e.g., chronic kidney or liver disease, autoimmune 

disorders), bacterial or fungal infections, inflammatory diseases (e.g., tuberculosis, rheumatoid arthritis), 

diabetes mellitus, transplant patients, blood disorders (e.g., thalassemia, leukemia), malignancies, and COVID-

19 infection. Secondary data of all eligible patients during the study period was included in the study.  

The medical records of 131 patients diagnosed with dengue infection were reviewed, 60 from CMH 

Lahore, 40 from CMH Multan, and 31 from AFIP. Diagnosis was confirmed via positive NS1 antigen test, with 

patients presenting within 72 hours of fever onset and clinical features consistent with dengue. The study 

population included 81 males (62%) and 50 females (38%) aged between 14 and 74 years, primarily comprising 

military personnel and civilians from rural backgrounds. The sample size was determined based on the 

availability of eligible inpatient dengue cases during the study period. However, to ensure adequacy, the sample 

size was also estimated using Slovin’s formula, which yielded a minimum required sample size of 124 

(assuming a population size of 600 and a margin of error of 8%). The final sample included 131 cases, 

exceeding the estimated requirement. Data was collected using a pre-designed data extraction tool that 

included clinical history, physical examination, laboratory reports, and monitoring sheets. Laboratory 

parameters assessed included hemoglobin, hematocrit, total leukocyte count, and platelet count. Vital signs 

such as temperature, blood pressure, and pulse were logged manually, and dengue-related symptoms like rash 

and bleeding were recorded using a structured clinical observation checklist.  

A pilot test on 20 patients was conducted to ensure clarity and consistency of the tool. Data collection 

procedures were standardized across all centers and validated by infectious disease specialists, with trained 

medical officers and nurses responsible for consistent recording. All data were cross-verified with official 

medical records. Ethical approval was obtained on 29th February 2024 from the Institutional Review Board 

(IRB) of CMH Lahore Medical College & Institute of Dentistry (750-ERC/CMH/LMC dated 29/2/24). Patient 
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confidentiality and data protection were maintained throughout the study. Statistical analysis was performed 

using SPSS version 24.0. Descriptive statistics, including frequencies and percentages, were used to 

summarize qualitative variables such as gender, age groups, and dengue classifications. For quantitative 

variables such as hemoglobin level, platelet count, total leukocyte count, and hematocrit percentage, the mean 

± standard deviation (SD) was calculated. The association between gender and dengue types was assessed 

using the chi-square test. Normality of the numerical data was evaluated using the Spearman test. One-way 

ANOVA was applied to compare the means of quantitative variables across different dengue categories. All 

statistical analyses were conducted at a 95% confidence level, and a p-value of <0.05 was considered 

statistically significant. No missing data were encountered during the analysis. 

 

RESULTS: Out of 131 confirmed dengue cases, 62% were males and 38% were females. Dengue 

Hemorrhagic Fever (DHF) was more prevalent among males (n=33), whereas Classic Dengue (CD) was more 

common among females (n=18). The highest proportion of cases occurred in the 15–30-year age group (34%), 

followed by 31–45 years (32%). Severe Dengue (SD) was most frequent in the 46–60 age group. Refer to Table 

1. Hemoglobin levels were largely preserved, with 71% of patients falling in the normal range (14–18 g/dL); no 

cases had Hb <10 g/dL. Most patients (84%) demonstrated leukopenia (<5 x10³/μL), and 71% had hematocrit 

levels within the normal range (40–50%). A quarter of the patients (25%) had hematocrit levels <40%. 

Thrombocytopenia was prominent, with 40% of patients showing platelet counts between 21–50x 109/L and 

18% with counts below 20 x 109/L. Refer to Table 1 for details.  

In Table 2, significant differences were found in platelet count (p<0.001) and total leukocyte count (TLC) 

(p=0.047) across dengue severity groups. Classic dengue had the highest platelet count, while severe dengue 

had the lowest. Hemorrhagic dengue had the highest TLC. Age, hemoglobin, and hematocrit showed no 

significant differences. DHF patients had the highest frequency of bleeding symptoms (10%), and other 

common clinical features included body aches (18.8%), nausea (14%), weight loss (14%), and itching (12%). 

Notably, 18.3% of patients who tested negative for the NS1 antigen were diagnosed with dengue based on 

clinical signs, thrombocytopenia, and IgM/IgG ELISA results. Refer to Table 3.  
 

Table 1: Distribution of dengue syndromes with respect to demographic characteristics and lab 
profiles 

 

 
Variables 

Dengue classification 

CD (Classic 
Dengue) 

SD (Severe 
Dengue) 

DHF (Dengue 
Hemorrhagic Fever) 

Total (131) 

Gender 

Male 
Female 

 
30 (23%) 
18(14%) 

 
18(14%) 
15(11%) 

 
33(25%) 
17(13%) 

 
81(62%) 
50(38%) 

Age (Years) 

<15 
15-30 
31-45 
46-60 
<60 

 
1 (0.8%) 
20 (15%) 
22 (17%) 
5 (4%) 
0 (0%) 

 
0 (0%) 
9 (7%) 

10 (8%) 
11 (8%) 
3 (2%) 

 
2 (1.5%) 
16 (12%) 
9 (7%) 

15 (11.5%) 
8 (6%) 

 
3 (2.3%) 
45 (34%) 
41 (32%) 

31 (23.5%) 
11 (8%) 

Hemoglobin g/dL 

18-14 
13-10 
<10 

 
31 (24%) 
17 (13%) 
0 (0%) 

 
21 (16%) 
12 (9%) 
0 (0%) 

 
41 (31%) 
9 (7%) 
0 (0%) 

 
93 (71%) 
38 (29%) 

0 (0%) 

Platelet count x109/L 

<20 
21-50 
51-100 
101-150 
>150 

 
0 (0%) 

18 (14%) 
16 (12%) 
6 (5%) 
8 (6%) 

 
17 (13%) 
16 (12%) 
0 (0%) 
0 (0%) 
0 (0%) 

 
7 (5%) 

18 (14%) 
20 (15%) 
2 (2%) 
3 (2%) 

 
24 (18%) 
52 (40%) 
36 (27%) 

8 (7%) 
11 (8%) 

Total Leukocyte Count 
x1000g/dL 

>10.0 
10.0-5.0 
<5.0 

 
 

2 (2%) 
8 (6%) 

38 (29%) 

 
 

0 (0%) 
3 (2%) 

30 (23%) 

 
 

0 (0%) 
8 (6%) 

42 (32%) 

 
 

2 (2%) 
19 (14%) 

110 (84%) 

Hematocrit% 

>50% 
50-40% 

 
3 (2%) 

26 (20%) 

 
0 (0%) 

30 (23%) 

 
2 (2%) 

37 (28%) 

 
5 (4%) 

93 (71%) 
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<40% 19 (15%) 3 (2%) 11 (8%) 33 (25%) 

 
 
Table 2: Baseline characteristics and biochemical parameters of dengue patients 

 

Characteristics Classic dengue fever 
N=36 

Severe dengue fever 
N=39 

Hemorrhagic dengue fever 
N=56 

P-value* 

Mean ±S.D Mean ±S.D Mean ±S.D  

Age(year) 34.8±11.4 39.9±12.2 39.5±15.6 0.202 

Hb g/dl 14.9±1.37 15.0±1.19 14.8±1.26 0.823 

Platelets x 109/L  103.7±20.8 30.5±1.78 69.1±13.2 <0.001 

HCT% 42.9±4.41 42.3±3.8 42.1±2.59 0.528 

TLC x 103/μL 4.07±1.29 3.37±1.19 4.28±2.30 0.047 

 
*One-way ANOVA 

 
Table 3: Distribution of dengue syndromes with respect to clinical symptoms 

 

DISCUSSION:  

At the end of our study, we found that no mortality occurred in our study population (n=131). It should 

be noted that the age group 16-30 years old showed the highest prevalence of dengue cases, which is 

supported by the fact that this trend increases with age [13]. Another aspect to this may include the need for 

outdoor exposure, especially for the male population where males were more affected than females, indicating 

that males are mostly breadwinners and involved in outdoor activities. This further reciprocates on the fact that 

the hospital setting is military-based, where the majority of faculty are male, and the respective patients admitted 

were mostly soldiers by occupation.  

A gender-based study conducted in Western Uttaranchal Pradesh also reached the same conclusion 

of dengue prevalence to be more dominant in the male population, as the cultural backgrounds of Pakistan are 

quite like India [13]. However, in terms of prevalence of each dengue type, more females 15 out of 50 (30%) as 

compared to males 18 out of 81(22%) were infected with severe dengue which was also noted in two studies 

done in China [14] and Bangladesh [15] where majority of the patients were found to be 15-30 years old.  

An accurate diagnosis of dengue must be made precisely. For instance, in patients with DHF, platelet 

and hematocrit levels are generally used to diagnose dengue severity, whereas leukocyte count helps to identify 

type of causation (viral or bacterial) [16]. In our study, 93 patients (71%) with DENV infection with or without 

warning signs had normal hemoglobin levels and normal hematocrit. These figures were like that of a study 

done at a hospital in Bangkok, Thailand [17]. Based on incidental findings, a significant relationship between 

Hemoglobin and HCT% was also proved at another medical institute in Thailand in March 2021 [18]; however, 

the resource for a three-fold conversion method to determine Pearson’s R2 with respect to RDW (RBC 

Distribution Width) is lacking. 

Symptoms  Dengue Classification 

CD (Classic 
Dengue) 

 n=48 (37%) 

SD (Severe 
Dengue) 

n=33 (25%) 

DHF (Dengue Hemorrhagic 
Fever) 

n=50 (38%) 

Total 

Bleeding 0 0 13 (10%) 13 (10%) 

Nausea  0 0 18 (14%) 18 (14%) 

Body Aches 1 (0.8%) 0 23 (18%) 24 (18.8%) 

Weight loss 0 0 18 (14%) 18 (14%) 

Itching 0 3 (2%) 13 (10%) 16 (12%) 

Black Stools  0 0 5 (4%) 5 (4%) 

Diarrhea  1 (0.8%) 0 3 (2%) 4 (3%) 
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A study in South Africa defined their patients with platelet count less than 50x109/L as having severe 

thrombocytopenia, whereas those patients above 50x109/L were termed to have non-severe thrombocytopenia. 

They observed in their study that a significantly lower number of patients had severe thrombocytopenia during 

the febrile phase, critical phase, and recovery phase [19]. However, our study showed quite the opposite results, 

where 58% of patients had platelet counts less than 50x109/L, whereas 42% of patients had platelet counts 

above 50x109/L/L. This difference could be possible due to environmental and climate changes. Leukopenia is 

a condition resulting from bone marrow suppression due to the production of cytokines secreted as opposed to 

a direct or indirect viral infection [16]. In our study, over 110 patients (84%) suffered from leukopenia but within 

normal limits. Out of the two patients in our study with total leukocyte count greater than 10,000 g/dL, no patient 

suffered from severe shock which occasionally is observed if leukocytosis occurs as was also observed in two 

studies in 2020 done by Triana and Dessy [16] and another study done by Wayez A and Zafar L [20].  

Since our study is a cross-sectional analysis, our research has some limitations. Our sample represents 

only 3 hospitals and a specific population group so external validity might be somewhat compromised. 

Conducting study on a larger sample size accurately represents the diversity of our population. A larger sample 

of dengue patients can help analyze a wider range of demographics and geographic variables.  

 

CONCLUSION: This study successfully characterized the clinical, hematological and biochemical 

profiles of dengue patients across different disease categories; Classic Dengue (CD), Dengue Hemorrhagic 

Fever (DHF), and Severe Dengue (SD), admitted to tertiary care hospitals. Our findings confirm that platelet 

count is a critical and cost-effective hematological marker, significantly decreasing with increasing disease 

severity (highest in CD, lowest in SD), thus serving as an important tool for early severity grading and clinical 

management. Leukopenia was common across all groups but was notably higher in DHF cases, reflecting 

immune suppression during disease progression. Hemoglobin and hematocrit values remained largely within 

normal limits and did not significantly differ among dengue classifications, suggesting limited utility for severity 

assessment in this context. Clinically, bleeding manifestations were more frequent in DHF patients, aligning 

with the biochemical profile and underlining the importance of integrated clinical and laboratory evaluation. The 

predominance of cases in the 15–45-year age group highlights the vulnerability of the working-age population, 

possibly due to environmental exposure and vector prevalence in these demographics. By delineating distinct 

hematological patterns corresponding to dengue categories, this study addresses the need for accessible, low-

cost diagnostic markers to assist timely triage and management in resource-limited healthcare settings. These 

insights contribute valuable local data that can inform diagnostic protocols and improve patient outcomes in 

similar endemic regions. 
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