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Abstract  Original Research Article 
 

Introduction: Dengue infection is an arthropod borne disease caused by Dengue virus in humans. Dengue virus 

infection has more potential to produce severe form of the disease with more severe symptoms. Proper diagnosis 

of dengue fever is very important for its safe management. NS1 antigen test (nonstructural protein 1), is a test for 

dengue, introduced in 2006. It allows rapid detection on the first day of fever, before antibodies appear some 5 or 

more days later. Aim of the study: The aim of this study was to determine the pattern of hematological abnormalities 

in patients with NS1 positive dengue fever. Methods: It was a cross sectional study which was conducted among 300 

patients tested for dengue admitted in the Department of Medicine, Sheikh Sayera Khatun Medical College, Gopalgonj 

from January 2017 to December 2017 with symptoms related to dengue fever. This study was approved by the ethical 

committee of the respective hospital previously. Proper written consents were obtained from all the patients with NS1 

positive dengue fever before starting the intervention. Result: In our study it was found that, 90.8 % patients had 

primary dengue infection and 35.5% patients had secondary dengue infection. Most patients were between the ages of 

10-20 years (26%), among them 19.7% were having primary dengue infection. Among 10-20 years of age 50% female 

patients were with false dengue. Among total NS1 positive patients platelet count was <150 x109/L in 30.43% (n=49) 

and <100 x109/L in 49.69% (n=80) patients. Out of total 161 participants 22.98% had thrombocytopenia Grade 1 

which was the highest portion. Then 14.29% had Grade 2, 7.45% had Grade 3 and 3.73% had Grade 4 

thrombocytopenia. Neutropenia (<2 x 109/L) was observed on 23 patients who had neutropenia in febrile phase and 43 

had in critical phase. The mean value of neutrophil in febrile phase was 2.54 and in critical phase it was 1.76 which 

was statistically highly significant. Lymphocytopenia (<1x 109/L) was widely observed in both febrile phase and 

critical phase and there was no statistical significance observed between febrile phase group and critical phase group. 

Conclusion: To prevent dengue fever awareness among people, government as well as the physicians is a must. 

Although it is said that, knowledge does not necessarily lead to good practice, we think knowledge is very essential for 

preventing such a diseases which may be cause of an epidemic in anywhere anytime. 

Keywords: Hematological Abnormalities, NS1 Positive, Dengue Fever, Antigen. 
Copyright © 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 
use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

INTRODUCTION 
Dengue fever, which was once confined to 

Southeast Asia, has now spread to Southern China, 

countries in the Pacific Ocean and America, and might 

pose a threat to Europe. In the last 50 years, dengue 

virus infections had expanded to many other countries 

with significant increasing cases[1] up to 2.5 billion 

people living in endemic countries where about 1.8 

billion (more than 70%) in Southeast Asia and the 

Western Pacific Region[2]. About 50 million dengue 

infections occur in every year [2], and approximately 

500,000 patients are hospitalized of whom dominated 

by children [2]. Dengue manifests an array of clinical 

spectrum from asymptomatic fever to life threatening 

dengue hemorrhagic fever (DHF) and dengue shock 

syndrome (DSS), as there is no licensed vaccine, fluid 

management and monitoring for complications, are the 

only available option [3]. Early diagnosis and 

management of cases plays a crucial role in preventing 

the severity as well as fatality of dengue cases. In order 
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to facilitate the clinical management WHO has 

proposed 3 dengue clinical phases based on the days of 

onset of dengue illness, febrile phase / viremic phase 

(days 1 -3), critical phase (days 4-6) and recovery phase 

(days >7). However, it is not true always; sometimes 

prolonged febrile phase is followed by the recovery 

phase in some dengue patients, while the febrile and 

critical phases may overlap in some others patients. 

Plasma leakage is the pathological hallmark of the 

beginning of critical phase if there is no plasma leakage 

it is still considered as prolonged febrile illness [4]. 

Physicians in the state health sector follow the dengue 

management guidelines developed by the Ministry of 

Health, Sri Lanka, in collaboration with WHO [5]. The 

wide range of signs and symptoms associated with 

severe dengue virus (DENV) infection and the 

identification of those that are highly likely to be a 

major clinical challenge. Therefore, confirmation of 

dengue is achieved by specific tests, nonspecific tests 

and nonspecific clinical parameters [6]. The dengue 

virus non-structural protein 1(NS1) antigen test is the 

specific dengue test, widely applied for early diagnosis 

of dengue with significant sensitivity and specificity 

[7]. Dengue NS1 antigen is a glycoprotein, produced 

both in membrane associated and in secretory forms, is 

detectable in blood at high concentration in sera of 

dengue infected patients during the early febrile phase. 

It could be detected from day 1 up to day 5 with high 

sensitivity and it may be extended up to 9 days after the 

onset of infection in some cases. It is also detectable in 

both primary and secondary dengue infections [3]. 

Although other dengue confirmatory tests require a 

well-equipped laboratory, rapid NS1 test can be 

performed in a hospital with lack of laboratory facility. 

Apart from the dengue specific parameters, platelet 

count is a prognostic laboratory parameter which is 

available to identify severity of dengue, even though 

thrombocytopenia is not an early indicator of severe 

dengue, but it helps in predicting the progression of 

disease [8]. In preventing dengue fever awareness of 

people about the disease is a must. But till now the 

awareness level is not up to the mark. Some studies 

found about one-third adult population with sufficient 

knowledge about dengue fever and its fast spreading to 

other people. However, only about 17% of them aware 

and clearly know the way for prevention [9]. 

 

OBJECTIVES 
a) General objective 

 To determine the pattern of hematological 

abnormalities in patients with NS1 positive 

dengue fever. 

 

b) Specific Objectives 

 To evaluate the laboratory findings of dengue 

NS1 positive patients.   

 

 

METHODOLOGY & MATERIALS 
It was a cross sectional study which was 

conducted among 300 patients tested for dengue 

admitted in the Department of Medicine, Sheikh Sayera  

Khatun Medical College, Gopalgonj from January 2017 

to December 2017 with symptoms related to dengue 

fever. This study was approved by the ethical 

committee of the respective hospital previously. Proper 

written consents were obtained from all the patients 

with NS1 positive dengue fever before starting the 

intervention. The dengue onset day (day 1) referred to 

the day in which symptoms suggestive of dengue (i.e., 

fever, retro-orbital pain, headache, arthralgia and/or 

myalgia) started developing; this day was identified 

based on the patient’s description at history taking upon 

his or her hospital presentation. All the NS1 positive 

patients with febrile illness were included in the study. 

Detailed clinical examination and history taking was 

performed using a structure-questionnaire and results of 

non-specific laboratory tests including total white blood 

cell (WBC) count, platelet count, hemoglobin (Hb), 

hematocrit (HCT), and liver enzymes tests  were 

obtained from bedhead tickets of  all NS1  positive 

participating patients on the day of admission. Patients 

with severe thrombocytopenia (below 100 x109/L) were 

assessed for leakage; ultrasound scanning was 

performed to see any sign of fluid accumulation either 

in the pleural space or in the abdominal cavity. DEN 

NS1 positive patients were separated into 2 groups 

according to the clinical phases (febrile 1-3 days, 

critical 4-5 days) based on the days onset of illness 

during the admission day. Leaking patients were 

extracted and analyzed with DEN NS1 on day 4-5 

without leakage. On the basis of platelet count, the 

cases were divided into the four following grades: 

Grade 1: 75-150 × 10
3
/µL, Grade 2: 50-75 × 10

3
/µL, 

Grade 3: 25-50 × 10
3
/µL, Grade 4: <25 × 10

3
/µL where 

µL indicates micro liter. For separated groups 

nonspecific laboratory parameters were compared using 

the Student’s-t-test and a 2-tailed p < 0.05 was 

considered statistically significant. In total 300 

consecutive patients who were admitted to the 

Department of Medicine of mentioned hospital with 

clinically suspected dengue fever were tested for 

NS1Ag as they had duration of illness ≤ 5 days. In 

collecting data MS-Excel in analyzing data SPSS 

version 20 and in displaying data several tables were 

used. 

 

RESULT 
In this study the total study people ware 300 in 

number. Among them 161 participants were found as 

NS1 positive which was 53.67% out of the total 

population was. Among those 161 NS1 positive cases 

77 (47.83%) were in febrile phase where 63.46% were 

male and 36.36% were female. On the other hand, 84 

out of 161 NS1 positive patients were in critical phase 

which was 52.17% containing 64.28% male as well as 

35.71% female. So among all the NS1 positive patients 
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103 (63.97%) were male and 58 (36.03%) were female. 

In analyzing the sign and symptoms of the NS1 positive 

patients we found the highest number  of patients 

suffered from fever which was 83,85% in total. Then 

67.08% suffered from headache, 48.45% from nausea, 

45.96% from anorexia, 40.37% from vomiting, 38.51% 

from myalgia, 26.09% from abdominal pain, 16.77% 

from retro orbital pain, 12.42% from arthralgia and 9.32 

from back pain. In analyzing laboratory findings among 

Febrile phase and critical phase group patients we found 

significant correlation in mean leukocytes x109/L and 

mean AST (U/L) where the p value was <0.05. On the 

other hand among leakage and non-leakage groups we 

found significant correlation in mean Hb (mg/dL) and 

mean HCT% where the p value was < 0.05 also. 

Evidence of leakage was found in 19 patients which 

was 11.80% among the total 161 NS1 positive cases. 

Among those 19 patients 7 from day-3 and 12 patients 

from day-4 onset of illness found with leakage. Most of 

the leaking patients had symptoms like fever, head 

ache, persistent vomiting, abdominal pain and anorexia. 

During the febrile phase of the dengue NS1 positive 

patients, leucopenia (< 5 x 109/L) was observed in 62 

out of 77 patients (80.52%) and in critical phase 37 out 

of 84 patients it was in 69 (82.14%).  The mean WBC 

count 3.86 x 109/L and 3.21 x 109/L were observed 

between febrile phase and critical phase which is 

statistically significant. Neutropenia (<2 x 109/L) was 

observed on 23 patients who had neutropenia in febrile 

phase and 43 had in critical phase. The mean value of 

neutrophil in febrile phase was 2.54 and in critical 

phase it was 1.76 which was statistically highly 

significant. Lymphocytopenia (<1x 109/L) was widely 

observed in both febrile phase and critical phase and 

there was no statistical significance observed between 

febrile phase group and critical phase group. Among 

total NS1 positive patients platelet count was <150 

x109/L in 30.43% (n=49) and <100 x109/L in 49.69% 

(n=80) patients. Among 80 patients with platelet count 

<100 x109/L, 78 were with several grades of 

thrombocytopenia. In our study out of total 161 

participants 22.98% had thrombocytopenia Grade 1 

which was the highest portion. Then 14.29% had Grade 

2, 7.45% had Grade 3 and 3.73% had Grade 4 

thrombocytopenia. During day 3-5, NS1 positive 

patients and leaking patients had no statistical 

significance in leukocytes count, neutrophil count and 

lymphocyte count. 

 

Table-I: Distribution of the participants according to NS1 test, stage of diseases and gender (n=300) 

Total Participants (300) 

NS1 (-) Ve 

139(46.33%) 

NS1 (+) Ve 

161 (53.67%) 

 Febrile Phase 

77 (47.83%) 

Critical Phase 

84 (52.17%) 

Male Female Male Female 

49(63.64%) 28(36.36%) 54(64.28%) 30(35.71%) 

 

 
Fig-I: Gender distribution of NS1 positive patients (n=161) 

 

Table-II: Clinical characteristics of the dengue NS1 positive patients from Day 1 to Day 5 (n=161) 

Signs/Symptoms Viremic 

(N= 77) 

Critical 

(N=84) 

Total % 

Fever 62 73 135 83.85 

Headache 51 57 108 67.08 

Nausea 37 41 78 48.45 

Anorexia 35 39 74 45.96 

Vomiting 32 33 65 40.37 

Myalgia 30 32 62 38.51 

Abdominal pain 21 21 42 26.09 

Retro orbital pain 13 14 27 16.77 

Arthralgia 11 9 20 12.42 

Back pain 7 8 15 9.32 
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Table-III: Laboratory findings of the NS1 positive patients (n=161) 

Parameters 

Febrile phase  Critical phase  

P value 

Non-leakage Leakage 

P value Day (1-3)  Day (4-5) n=142 n=19 

n=77 n=84 Day (3-5) 

Mean leukocytes x10
9
/L 3.86± 1.71 3.21± 1.62 0.035 2.78± 1.61 4.05 ± 1.03 0.082 

Mean neutrophil x10
9
/L 2.54 ± 1.32 1.76 ± 1.72 0.075 1.83 ± 0.89 2.53 ± 0.83 0.076 

Mean lymphocytes x10
9
/L 0.81 ± 0.52 0.87 ± 0.47 0.074 0.87 ± 0.62 1.27 ± 0.73 0.091 

Mean Hb (mg/dL) 13.11 ± 1.84 12.87 ± 1.62 0. 092 12.83 ± 1.73 15.03 ± 1.79 0.048 

Mean HCT% 37.14 ± 5.04 41.18 ± 5.03 0.082 38.67± 4.21 45.18 ± 4.04 0.035 

Mean Plt x10
9
/L 120.51 ± 64.29 81.73 ± 37.38 0.064 82.49± 37.11 58.17 ± 27.92 0.193 

Mean ALT (U/L)  75.27 ± 57.71 92.34 ± 93.68 0.081 93.33 ± 95.17 106.49 ± 63.12 0.097 

Mean AST (U/L) 70.31 ± 48.29 114.17± 95.91 0.041 109.36 ± 98.85 147.36 ± 69.17 0.081 

 

Table-IV: Distribution of laboratory dengue characteristics of dengue NS1 positive patients (n=161)   

Parameters Febrile  Critical  Total 

Day (1-3) Day (2-5) 

n=77 n=84 n=161 

n % n % n % 

Leukocytes (<5 x10
9
/L) 62 80.52 69 82.14 131 81.37 

Neutrophil (< 2 x 10
9
/L) 23 29.87 43 51.19 66 40.99 

Lymphocytes (<1 x 10
9
/L) 58 75.32 56 66.67 114 70.81 

Hb  (>16 mg/dL) 2 2.60 6 7.14 8 4.97 

HCT 20% Increase 2 2.60 4 4.76 6 3.73 

(39-38 %) 10%Increase 8 10.39 24 28.57 32 19.88 

Platelets (<150 x10
9
/L) 25 32.47 24 28.57 49 30.43 

(<100 x10
9
/L) 31 40.26 49 58.33 80 49.69 

ALT (>63 U/L) 31 40.26 32 38.10 63 39.13 

AST  (>37 U/L ) 56 72.73 68 80.95 124 77.02 

 

Table-V: Grade distribution of thrombocytopenia 

among total NS1 positive participants (n=161)   

Grade n % 

Grade 1 37 22.98 

Grade 2 23 14.29 

Grade 3 12 7.45 

Grade 4 6 3.73 

Total 78 48.45 

 

DISCUSSION 
In our study fever is the most common 

symptom found in both febrile and critical phase and 

more than 50% of NS1 positive febrile phase and 

critical phase patients had other symptoms such as 

headache, myalgia, nausea, vomiting and anorexia. 

Leakage is the hallmark of the beginning of critical 

phase; only 7 patients had the evidence of leakage 

during the clinical presentation on the admission day 

and in other 12 patients it taken more time. In 

normal case scenario plasma leakage occurs as 

temperature begins to defervesce, rarely in this study 

all leaking patients had fever (T> 100.4 F). 

Leukopenia is a well-established feature of dengue 

which is due to direct marrow suppression by the 

dengue virus [10]. In this present study leukopenia 

was found in 81.37% of the NS1 positive patients. 

Statistical significance was observed between febrile 

phase and critical phase in leukocyte count and 

neutrophil count. Lymphocytopenia was widely 

observed than neutropenia, the mean ratio of 

neutrophil to lymphocytes were >1 in both febrile 

phase and critical phase and there is no significance 

was observed between febrile phase and critical 

phase. Similar observation was reported among 

Thailand dengue patients who initiated this from day 

6-9 (recovery phase) and the ratio was reversed [11]. 

Dengue NS1 positive patients in this study could not 

be classified as severe dengue apart from dengue 

fever due to the lack of raised hematocrit level and 

absence of leakage even in severe thrombocytopenia 

due to the complexity of WHO classification of 

dengue severity [12]. Thrombocytopenia is a 

common clinical condition found in dengue and a 

predictive biomarker for the severity of dengue [13]. 

In our study about all the patients had 

thrombocytopenia in this study and all 19 leaking 

patients on the admission day had suffered from 

severe thrombocytopenia. Even though prominent 

statistical significance found between febrile phase 

and critical phase NS1 positive patients there was no 

statistical significance observed between day 4-5 

patients’ group without leakage. Plasma leakage 

occurs due to the increased vascular permeability 

and platelets plays a role in increased vascular 

permeability due to the inflammation dependent 

release of IL-1β [14]. Some studies suggest that anti 

NS1 antibodies could also play a role in plasma 

leakage [15]. Sudden drop in platelet count and 

rising hematocrit, are markers for the progression of 
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plasma leakage [6]. Apart from four NS1 positive 

patients other patients did not have elevated 

hemoglobin level above the reference range. Both 

Hb level and HCT were not statistically significant 

between febrile phase and critical phase but those 

parameters were significant between the group of 

leakers and 4-5 days patients without leakage. As 

parameters Hb and HCT were taken on the day of 

admission it may represent the precise Hb and HCT 

level, because according to the dengue management 

guideline if the patient’s platelet count goes below 

100 x10
9
/L intravenous fluid management has to be 

started[5]. The infusion of fluid might manipulate 

the Hb and HCT so inward patients with intravenous 

fluid management Hb and HCT value might mislead 

the fact of leakage. In our study, the raised aspartate 

transaminase (AST) levels were found in 77.02% 

patients, among these 56 patients were in febrile 

phase and 68 patients in critical phase. Elevated 

alanine transaminase (ALT) level was found in 

39.13% patients. Among them 31 in febrile phase 

and 32 in critical phase. Statistical significance was 

found in transaminases level among the patients 

representing the two phases. In our study, most of 

the patients had elevated AST than ALT which 

could be due to extrahepatic release of AST, because 

AST has various sources such as, heart, striated 

muscle, and erythrocytes apart from liver but ALT is 

primarily hepatic origin [16]. Therefore, elevated 

amount of AST not always truly reflects the hepatic 

involvement of the patients. Moreover, patients with 

high levels of enzymes may be labeled as severe 

disease without any effect on the final outcomes 

[17]. Although in a study they claimed, ‘But good 

knowledge does not necessarily lead to good 

practice [18] but we think knowledge is very 

essential for preventing such a diseases which may 

be cause of an epidemic anywhere anytime. In our 

study we found, among total NS1 positive patients 

platelet count was <150 x109/L in 30.43% (n=49) 

and <100 x109/L in 49.69% (n=80) patients. Among 

80 patients with platelet count <100 x109/L, 78 were 

with several grades of thrombocytopenia. In our 

study out of total 161 participants 22.98% had 

thrombocytopenia Grade 1 which was the highest 

portion. Then 14.29% had Grade 2, 7.45% had 

Grade 3 and 3.73% had Grade 4 thrombocytopenia. 

These findings may be helpful for the physicians as 

well as researchers in the treatment procedures and 

further researches.  

 

Limitations of the study 

This was a single centered study with a small 

sized sample. So the findings of this study may not 

reflect the exact scenario of the whole country. 

 

CONCLUSION AND RECOMMENDATIONS 

To prevent dengue fever awareness among 

people, government as well as the physicians is a must. 

The findings of this study may be helpful for physicians 

as well as for the researchers in further research on 

dengue fever. But for getting more specific information 

we would like to recommend for conducting more 

studies regarding the same issue with larger sample 

size.    
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