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Background: We assessed the occurrence of dengue fever in association with travel in a non-endemic hilly 
region. The clinical presentation and laboratory parameters of febrile patients with a travel history to an 
endemic region were studied, and the role of the laboratory in the diagnosis was affirmed. 
Materials and Methods: Febrile patients presenting with clinical features defining dengue with a history of travel 
to an endemic area constituted the study group.Serum samples were tested for dengue-specific NS1 antigen and 
IgM, IgG antibodies. The demographic data were retrieved from the hospital information system. A hematological 
and biochemical workup was done and the results analyzed using percentage, proportion, mean, and median. 
Results: Out of 189 febrile patients, 58 were reactive to serological tests for dengue, with 47 (81%) males. 
The presenting features were chills and rigors, myalgia, cough, sweating, and vomiting. Thrombocytopenia 
(74.35%), lymphopenia (52.94%), and leucopenia (47.05%) were present in early disease, with AST >34 IU/L 
in 58.97% of the patients. The NS1 antigen was detectable between three and seven days of fever and the 
IgM antibodies after five days. The positivities to only NS1, both NS1 and IgM, and IgM alone were 60.34, 
27.58, and 10.34%, respectively, and the median duration of fever was five, seven, and ten days, respectively. 
One case of dengue hemorrhagic fever and one of probable secondary dengue infection with detectable 
IgG were encountered. 
Conclusion: Dengue fever remains unsuspected in febrile cases in non-endemic regions. History of travel 
is an essential criterion to suspect dengue. A non-specific clinical presentation eludes diagnosis. Serological 
tests for antigen and antibodies, and hematological and biochemical markers are vital for distinguishing the 
diagnosis.

Key Words: Dengue, dengue fever, IgM, IgM/IgG antibody, lymphopenia, neutrophilia, NS1 antigen, 
thrombocytopenia

Address for correspondence: 
Dr. Santwana Verma, Department of Microbiology, Indira Gandhi Medical College, Shimla, Himachal Pradesh, India. 
E-mail: santwana1812@gmail.com
Received: 17.11.2013, Accepted: 12.03.2014

Abstract

Emergence of travel: Associated dengue fever  
in a non-endemic, hilly state

Santwana Verma, Anil Kanga, Digvijay Singh, Ghanshyam K Verma1, Kiran Mokta, Sunite A Ganju,  
Vineeta Sharma

Departments of Microbiology and 1Dermatology, Indira Gandhi Medical College (IGMC), Shimla, Himachal Pradesh, India

Original Article

INTRODUCTION

Dengue fever (DF) is an acute febrile, arboviral disease 
caused by a Flavivirus. It is transmitted by female 
Aedesaegypti mosquitoes. The disease is endemic in 
tropical and subtropical countries and accounts for 
100 million cases annually.[1] An estimated 40% of the 
world population is at risk and dengue hemorrhagic 
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fever (DHF) accounts for 5% of the mortality in most 
countries.[1,2]

A high fever (>100°F) of sudden onset, severe headache, 
myalgia, retro-orbital pain, lymphadenopathies, 
maculopapular rash, with or without respiratory 
involvement, nausea, vomiting and diarrhea are the 
usual clinical features. The most characteristic is 
muscle and joint pain, which earns it the name of 
break-bone fever or bone-crusher disease. Children 
and young adults may develop abdominal pain, 
hemorrhagic tendencies, with petechiae, bruises, 
hematuria, hematemesis, epistaxis, and melena. 
Thrombocytopenia and relative leucopenia with 
hemoconcentration define a probable case of dengue 
hemorrhagic fever.[3]

There are four serologically distinct types of dengue 
fever, with only partial protection against heterologous 
serotype infection.[4] Dengue hemorrhagic fever is 
usually associated with secondary infection with 
different serotypes, but can occur in primary dengue 
fever, especially in infants and children.[5,6] Early 
detection decreases chances of progression to dengue 
hemorrhagic fever (DHF) and dengue shock syndrome 
(DSS), preventing the subsequent associated morbidity 
and mortality.[4,7]

The changing climatic conditions have made 
it conducive for the vector to survive in newer 
geographical regions and increased travel has 
significantly changed the geographical distribution of 
the cases detected. Unsuspected cases imported from 
endemic areas are reported from non-endemic areas. 
Considering such an emergent situation, we have 
evaluated the clinical features, and hematological and 
biochemical parameters of confirmed clinical suspects 
of DF attending various departments of our tertiary 
care institute, in a laboratory. 

MATERIALS AND METHODS 

A retrospective analysis was conducted of clinical 
suspects of dengue fever attending the tertiary care 
facility between September 2012 and April 2013. The 
study group included patients presenting with sudden 
onset of fever and history of travel to a dengue-endemic 
area. Any two or more of the following manifestations 
of headache, retro-orbital pain, myalgias, arthalgias, 
rash, and hemorrhagic tendencies defined a probable 
case of dengue fever. Dengue hemorrhagic fever was 
labeled in patients with recent fever, hemorrhagic 
tendencies, thrombocytopenia with platelet counts 
below 100,000/mm3, and hematocrit 20% above 
average for age, as per the World Health Organization 
(WHO) criteria.[2]

The serum samples submitted from the clinical 
suspects with dengue like illness between September 
2010 and April 2013 were included in the retrospective 
study. The hematological and biochemical tests 
and demographic profile was retrieved from the 
medical charts and hospital information system. 
The qualitative determination of the antibodies and 
antigen in the serum samples was done using the 
Advantage Dengue NS1Ag and Ab Combi Card as 
per the manufacturer’s instructions (J. Mitra and Co. 
Pvt. Ltd., New Delhi, India). It is a rapid, solid-phase, 
immunochromatographic test, intended for early 
diagnosis and presumptive differentiation of primary 
and secondary infections. The test kit has two devices 
for screening of NS1 antigen and IgM, IgG antibodies. 
The accuracy indices of the rapid device for detection, 
as claimed by the manufacturer are, sensitivity of 
100 and 93% and specificity of 99.34 and 99.01% 
for antibody and antigen detection, respectively. 
The results were analyzed using percentage, mean, 
median, and proportion. 

RESULTS

The serum samples were tested for presence of dengue 
virus — specific IgM, IgG antibodies and NS1 antigen 
between September 2010 and April 2013 [Table 1].

Out of the 189 clinical suspects, 128 were males and 
61 females. Of these clinical suspects, 58 were reactive 
to either NS1 antigen or IgM/IgG antibody or both 
together, giving a laboratory incidence of 30.68%. 
There were 47 males and 11 females, and the male 
to female ratio of reactive cases was 4.27:1. Eighteen 
males and three females were hospitalized due to 
severity of symptoms. The hospital stay ranged from 
four to ten days, with a median stay of five days. No 
sample was received from children below the age of 
18 years. Most of the patients were in the age range 
of 21 to 50 years and the mean age was 31.44 years.

The clinical features seen in more than 50% of 
the patients were fever associated with chills and 
rigors, sweating, myalgia, and cough. Headache, 
nausea/vomiting and diarrhea were also significant 
presenting complaints. The frequency of clinical 
features in laboratory-proven dengue cases are 
represented in Figure 1. 

In the present study, out of the 58 proven dengue 
cases, 35 (60.34%) patients were positive for NS1 
antigen alone and median duration of their illness 
was four days (range three to five days). Antigen was 
detectable at the earliest on the third day after onset 
of fever and undetectable beyond seven days. NS1 
antigen and IgM antibodies together were positive in 
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16 cases (27.58%). These patients had an onset of fever 
five to seven days earlier (median duration of seven 
days). IgM antibodies were detectable earliest on day 
five. The remaining seven patients presented with 
around 10 days of fever (7-10 days) and six (10.34%) 
were reactive only for IgM antibodies, whereas, one 
had IgM and IgG antibodies.

The platelet count was noted in 39 patients, out of 
which 43.58% had a platelet count <100 × 109/L. 
Patients with fever of five days, that is, acute phase, 
had normal counts of mild thrombocytopenia and 
those beyond seven days, that is, the convalescent 
phase, documented counts of <100 × 109/L. Leucopenia 
(<5 × 109cells/L) was seen in 47.05% cases. Lymphopenia 
in the acute phase and increase in neutrophils in 
the late stage were observed in the present study. 
Elevated aspartate aminotransferase (AST >34 IU/L) 
was seen in 58.97% and alanine aminotransferase 
(ALT >37 IU/L) in 46.15%. The hematological and 
biochemical parameters in relation to the serological 
profile are represented in Table 2. 

DISCUSSION 

Dengue fever is a viral disease ranging from 
asymptomatic, undifferentiated high-grade fever to 
severe, life-threatening, sequel-like DHF and DSS. 
The difficulties faced in diagnosing cases that mimic 
common febrile infections like leptospirosis, scrub 
typhus, and typhoid fever clinically call for essential 
laboratory identification. 

Our study reported a laboratory incidence of 30.68% 
dengue fever in the clinically suspected cases. 
All reactive cases presented during September 
through October and early November highlighting a 
characteristic seasonal trend. Although the indigenous 
population of this hilly region are largely spared, those 
visiting these distant destinations for educational, 
vocational or business activities are at risk of acquiring 
the infection.

Travel to the adjoining endemic regions of Delhi, 
Chandigarh, and Ludhiana was the major antecedent 
event. Only two patients had infection after exposure in 
low-lying areas of Himachal Pradesh. Adult males were 
predominantly affected (81%) rather than women and 
children, as their nature of work required frequent travel.

The disease usually begins with a sudden, sharp rise in 
temperature, invariably high grade, and is associated 
with chills as reported in 80% by Abdul et al.[5] Fever 
was the presenting complaint in all our cases, with 
chills in 92.3% of the adults, usually associated with 
rigors. Other associated symptoms were headache, 
sweating, and myalgia, which corroborated with the 
previous studies.[5] Various studies have correlated 
gastrointestinal symptoms of diarrhea and vomiting 
with dengue. A high proportion of DHF patients 
with abdominal pain (18.7%), diarrhea (32%), and 
vomiting (68%) have been studied by other workers.[8] 
In our subjects, nausea, vomiting or diarrhea, and 

Table 1: Month-wise distribution of dengue fever cases
Month Total no. (%) Males Females Reactive NS1/IgM (%) Reactive males Reactive females
September 37 (19.57) 32 5 13 (22.41) 11 2
October 85 (44.97) 55 30 35 (60.34) 29 6
November 41 (21.69) 24 17 10 (17.24) 7 3
December 4 (2.11) 4 0 0 0 0
January 1 (0.52) 1 0 0 0 0
February 6 (3.17) 2 4 0 0 0
March 4 (2.11) 4 0 0 0 0
April 4 (2.11) 3 1 0 0 0
May 2 (1.05) 0 2 0 0 0
June 2 (1.05) 2 0 0 0 0
July 1 (0.52) 1 0 0 0 0
August 2 (1.05) 0 2 0 0 0
Total 189 128 (67.72%) 61 (32.27%) 58 (30.68) 47 (81.03%) 11 (18.96%)

Figure 1: Reported clinical features and signs of dengue cases
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pain in the abdomen were significant presenting 
complaints. 

Upper respiratory symptoms are a common 
accompaniment of DF. Cough should be considered 
an important predictive marker, as a high proportion 
(46%) of our patients presented with cough, whereas, 
soreness of throat and shortness of breath were seen 
in few. Similar findings have been recognized earlier 
where cough, sore throat, and nasal congestion 
constituted a notable clinical feature in 22.6, 51.6, 
and 20%, respectively.[9] DHF and DSS may be 
complicated with severe respiratory conditions like 
acute respiratory distress syndrome (ARDS), with 
pulmonary hemorrhage, with or without hemoptysis.[6] 
The occurrence of DHF was unusual in our subjects 
and life-threatening complications did not occur.

Hemorrhagic manifestations are considerably 
associated with platelet counts <50 × 109/L more so 
in patients of DHF. Different investigators report 
erythematous rash (14-25%), petechiae / ecchymosis 
(9-24.3%), epistaxis (9%), hematemesis/melena 
(6-8%), gum bleeding (3-9%), and vaginal bleeding 
(9.3%).[8] Cutaneous rashes are observed in more 
than 50% of the dengue fever cases during primary 
infection, including facial erythema, scarlatiniform or 
morbilliform exanthem and petechiae.[10] In our study, 
a transient, morbilliform exanthem was seen in 30.7% 
patients, typically on the trunk and joint flexors, and 
constituted a primary presenting complaint rather 
than fever. Melena, hematemesis, epistaxis, and 
oral ulcers rarely accompanied fever in our patients 

and did not attribute to disease suspicion. The three 
clinical characteristics of diarrhea, eye pain, and upper 
respiratory symptoms together, have been established 
as relevant in diagnosing dengue fever.[9] Eye pain and 
congestion was seldom reported in our cases, although 
diarrhea and cough were frequent features. Most 
subjects ascribed eye pain to fever and did not state 
the symptom, thus accounting for a low occurrence. 

Dengue virus antigen has been found in Kupfer cells 
and sinusoidal lining cells in the liver, splenic cells, 
and lymph nodes.[6] Hepatomegaly has been reported 
in 1.8-45% of the adults hospitalized with dengue 
infection, that is, various workers from South East 
Asia.[8] Neurological manifestations constitute 
20-25% in other studies.[5] Out of the hospitalized 
patients in this study, four had hepatomegaly, two 
each had splenomegaly and lymphadenopathy, 
whereas, one patient, who had dual infection of 
dengue and scrub typhus, had hepatosplenomegaly, 
lymphadenopathy (LAP), and altered sensorium 
with encephalopathy. 

Clinical features are non-specific and variable, thus 
serology plays a vital role in establishing diagnosis. 
NS1 antigen is a non-structural glycoprotein, highly 
conserved and essential for viability and replication 
of the dengue virus. Detectable as early as one day 
post onset of fever up to 18 days, it expedites the 
time of diagnosis by 48-72 hours before appearance of 
antibodies with higher specificity.[1,11] This buys time 
for the treating physician to decide the further line of 
management. It was observed that the detection rate of 

Table 2: Laboratory results of confirmed dengue cases
Laboratory parameters DF (NS1+) (n = 20) DF (NS1 + IgM+) (n = 9) DF (IgM+) (n = 5) Total (%) (n = 34)
Hemoglobin (>16g/dl) 0 1 0 1 (2.9)
Hematocrit (>45%) 1 2 0 3 (8.8)
Leucopenia (<5 ×109/L) 10 6 0 16 (47.05)
Lymphopenia (<2 ×109/L) 9 6 1 18 (52.94)
Neutropenia (<1.5 ×109/L) 1 0 0 1 (2.9)
Thrombocytopenia (n=22) (n=11) (n=6) (n=39)
Mild (100-140 ×109/L) 11 0 1 12 (30.7)
Moderate (50-99 ×109/L) 2 9 1 12 (30.7)
Severe (<50 ×109/L) 2 0 3 5 (12.8)
Alanine aminotransferase

Normal (<37 IU/L)
1-3-fold rise (37-108 IU/L) 5 2 0 7 (17.9)
4-5-fold rise (109-180 IU/L) 2 3 1 6 (15.3)
>5-fold rise (>180 IU/L) 1 1 3 5 (12.8)

Aspartate aminotransferase
Normal (<34 IU/L)

1-3-fold rise (34-99 IU/L) 9 4 2 15 (38.46)
4-5-fold rise (100-165 IU/L) 0 3 3 6 (15.38)
>5-fold rise (>165 IU/L) 1 1 0 2 (5.1)
Alkaline phosphatise >103 IU/L 3 0 1 4 (10.2)
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the NS1 antigen decreased from 100% in early disease 
(≤5 days) to 61.53% in those presenting with seven 
or more days of fever, and thus, emphasized the role 
of antigen detection in early disease.

In primary dengue fever, the IgM antibodies appear 
after a latent period and in a low quantity. These are 
identifiable on day five of illness in 80% of all infected 
people and in 93-99% by days six to ten of the illness, 
and persist for 30-60 days.[11,12] The IgM antibody is 
evident in 14.28% of the cases with disease of duration 
up to five days and it increases to 84.61% in patients 
with one or more weeks of fever. This reiterates the 
usefulness of IgM detection in a later phase of the 
disease. In the late stage of the disease, the sensitivity 
of detecting NS1 is reduced, possibly due to immune 
complex formation, which decreases the antigen to 
below a quantifiable level. 

IgG antibodies are slow to rise in primary infections 
reaching low detectable titers by the end of seven 
days. Rapidly rising high titers occur in secondary 
infection in the acute phase.[11] IgG antibodies were 
measurable in one subject, who had seven days of 
fever. This supported our assumption that except 
this case, probably of secondary dengue, the other 57 
were primary dengue infections. We thus advocate 
incorporation of both antigen and antibody detection 
in all clinical suspects of dengue. Identification 
of both primary and secondary infection is of 
epidemiological significance and relevant to patient 
management.

Thrombocytopenia is the leading predictor of dengue 
fever, as documented in literature earlier.[8] In our 
experience 74.35% adults had low platelet counts. The 
levels correlated with the duration of disease and a 
consistent fall was observed with disease progression. 
Leucopenia may be another significant correlate of 
early dengue as seen in 47.05% of our cases. These 
findings are in agreement with the documentation 
by previous workers. Leucopenia with neutrophilia 
is commonly seen in the initial phase of dengue.[5] A 
fall in lymphocytes, primarily in patients presenting 
within one week of onset of disease, was present in 
52.94% of the patients. In support are observations of 
Smith et al, and others.[5,13] Neutrophil counts were in 
normal range in a majority of the cases. Two patients 
developed neutrophilia, but they had dual infection, 
one with scrub typhus and the other concomitant 
falciparum malaria, thus it was difficult to comment 
on neutrophilia.

Thrombocytopenia, leucopenia, and elevated AST 
beyond 34 IU/L, together, have been elected to identify 
dengue infection with a sensitivity of 75% by earlier 

investigators.[13] Liver functions were deranged in 
58.97% of the cases in the present study. Of these, 
50% had at least one week duration of disease. Acute 
hepatitis showed a rise in aminotransferase levels, 
with peak levels on the ninth day and return to normal 
within three weeks. Damaged monocytes also released 
AST, accounting for higher levels of AST than ALT.[7] 
In our study, one case of primary dengue fever had 
DHF with a platelet count of 60,000/mm3, WBC of 
4970/cmm, hemoglobin 17g/dl, hematocrit 52.2%, and 
AST and ALT 288 IU/L and 168 IU/L respectively. 
DHF occurred mostly in secondary dengue, but it 
was rarely documented in primary infections as seen 
in our study.[5]

Our experience reiterates the absence of dengue 
virus transmission at high altitudes, but low-
lying areas are not free of disease transmission. 
Importation of cases from neighboring endemic 
areas is a consideration due to increased travel. We 
conclude that febrile patients presenting during fall 
and early winter, with less than one week history of 
chills, sweating, myalgia, vomiting, diarrhea, cough, 
and rash, with mild thrombocytopenia, fall in WBC 
counts, and lymphopenia should be suspected for 
dengue. Fever of a longer duration associated with 
hemorrhagic manifestations, hepatomegaly with 
impaired liver function, and a moderate-to-severe 
thrombocytopenia, with or without impairment 
of other hematological parameters may define a 
possible case. 

Keeping in view the disease prevalence and recent 
identification from non-endemic regions like 
Shimla, institution-based surveillance activities 
are recommended as per the Integrated Disease 
Surveillance and National Vector Borne Disease 
Control Programs of the Government of India. In our 
view, laboratory workup is of diagnostic significance in 
the scenario of clinical ambiguity as delay in diagnosis 
may overburden the healthcare system on the one 
hand and risk the outcome on the other. 
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