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ABSTRACT

BACKGROUND

Dengue Fever epidemic resurfaced this year after 2005 with more number of cases and with varying presentations and
complications. The presentation can vary from a mild febrile illness to severe refractory shock or severe bleeding. Dengue is an
important cause of mortality and morbidity in India. Many recent studies have shown varied clinical manifestations from different
geographical locations. The present prospective observational study was conducted to find out the clinical features, complications,
response to treatment and outcome of patients suffering from dengue in a tertiary care centre of Western Uttar Pradesh, India.
Objective-To study the clinical, pathological, laboratory profile and outcome of the confirmed cases of Dengue fever in Paediatric age
group admitted in the hospital.

MATERIALS AND METHODS

The Prospective observational study was performed at Department of Paediatrics, Jawaharlal Nehru Medical College, Aligarh Muslim
University, Aligarh which is a tertiary care hospital of Western Uttar Pradesh. The study period was from June 2013 to November
2013. Patients up to 18 years of age who were admitted in Paediatric ward and were positive for serological test (NS1 Ag, IgM /IgG)
for dengue fever were included. The patients were subjected to detailed history and examination and relevant investigations were
sent.

RESULTS

Total 126 patients were included. Out of these, 66 were male (52.38%) and 20 were female (47.61%). Majority of them presented in
critical phase on day 4-6 of illness (57.14%). Most of the cases were admitted in post monsoon period in the month of October and
November. The most common presentation was fever 126 (100%) followed by petechial rash 75 (59.52%). Pruritus was present in
60 (47.61%) patients. NS1 antigen was positive in majority of patients (78, 61.9%). Thrombocytopenia was the commonest
haematological abnormality. Deranged hepatic, renal and cerebral functions were noted. Total leucocyte counts were less than 4000
in most of the patients (54, 42.8%). Bleeding manifestations in the form of gum bleeding, haematuria, epistaxis, melaena were
present mainly in patients having severe thrombocytopenia (<50,000/cu mm). On ECG 39(23.8%) patients were having myocarditis
whereas 24 (19%) patients had pleural effusion on chest x-ray. The average duration of stay in the hospital was 6-7 days and majority
of the patients were discharged on day 9-10 of illness. Comorbid conditions in the form of malaria 9 (7.1%) and enteric fever 7 (5.5%)
were also noted. Blood cultures were positive in only 8 (6.3%). 8 patients expired and mortality rate was 6.3%. Shock, bleeding,
encephalitis, ARDS, late presentation and diagnosis were associated with poor outcome and mortality.

CONCLUSION

Dengue is an important cause of mortality and morbidity in western Uttar Pradesh and adjoining areas. Community awareness, early
diagnosis and management and vector control measures need to be strengthened, during peri-monsoon period, in order to curb the
increasing number of dengue cases. High index of suspicion, monitoring of the clinical and laboratory parameters and prompt
intervention may help in reducing the mortality.
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BACKGROUND
“Dengue” word is derived from Swahili phrase ka-dinga pepo
means “cramp like seizure”. Due to symptoms of myalgia and
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Arthralgia, it was first reported by Benjamin Rush in
Philadelphia as “Back bone fever”.[l] Dengue fever is an acute
viral illness, mostly prevailing in tropical and subtropical
countries. It is currently the second most prevalent vector
borne disease in the world(2] posing threat to nearly half of
world population. Dengue has recently become a major public
health problem causing significant morbidity, mortality and
economic loss. Worldwide around 2.5 billion people live in
dengue prone regions and about 100 million new cases are
detected each year with 500000 cases of DHF and an estimated
22000 dengue-related deaths.[3] Dengue is endemic in more
than 100 countries. Recent demographic, geographic changes
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and increased urbanisation have contributed to the increased
occurrence of Dengue fever.[4l Dengue is prevalent in India
since last two centuries but first evidence of occurrence is
from Vellore district in Tamil Nadu during 1956.[5Since last
10 years there has been increasing occurrence of dengue
cases. In last decade, major outbreaks and deaths have
occurred in Northern India (Haryana, Punjab, New Delhi, Uttar
Pradesh), Southern India (Andhra Pradesh, Tamil Nadu and
Karnataka), Western India (Gujarat, Rajasthan) and Eastern
India (West Bengal).

Dengue is a vector-borne viral disease affecting humans
through mosquito bite. There are four serotypes of dengue
virus, DEN-1, DEN-2, DEN-3, DEN-4 belonging to the genus
Flavivirus transmitted by Aedes aegypti responsible for
Dengue fever (DF) and its more severe form i.e. dengue
haemorrhagic fever (DHF). Incubation period of Dengue fever
ranges from 3 to 15 (usually 5-8) days and transmission occurs
mostly in monsoon and post monsoon season.[é] Infection by
one serotype generates lifelong immunity against the same
serotype, but gives transient/partial protection against the
other serotypes.[7.81 Sequential infection with another serotype
can result in the more severe DHF.[9 Clinical manifestation is
varied and range from self-limiting flu-like illness called
Dengue fever to severe often with unpredictable symptoms in
DHF/DSS.[10] Typical dengue fever is characterised by high
fever, severe headache, myalgia, arthralgia, maculopapular
rash and retro-orbital pain. About 5-10% patients progress to
DHF which is characterised by high-grade fever, haemorrhagic
phenomenon (presence of at least one i.e. positive tourniquet
test; petechiae, ecchymoses, or purpura; epistaxis or bleeding
from mucosa, gastrointestinal tract, injection sites or others),
thrombocytopenia (moderate to marked drop in platelets),
and haemoconcentration (raised Packed Cell Volume). Plasma
leakage may result in pleural effusion and ascites. DHF is
characterised by onset of dramatic haemorrhagic
manifestations. DSS is most severe form of DHF that is due to
significant intravascular volume depletion, haemodynamic
compromise, poor organ and tissue perfusion.[lll Severe
dengue can also produce hepatic damage, encephalopathy,
encephalitis and cardiomyopathy, although these
manifestations are rare, but the risk of death in such cases is
high. Both DHF/DSS can cause high mortality if not managed
urgently and appropriately.[1213] There are no specific
antiviral treatments for dengue infection and patients usually
recover with timely fluid and electrolyte replacement.14]
Hence, clinicians must be able to identify the warning signs of
dengue fever like severe abdominal pain, tenderness,
persistent vomiting, mucosal bleeding, liver enlargement > 2
cm, clinical fluid accumulation, lethargy, restlessness, increase
in haematocrit with rapid decrease in platelet counts, for the
better management of dengue cases.[15] Timely and
appropriate case management can reduce the mortality to
below 1%.[14 Paucity of data in paediatric age groups and
varied clinical presentations and early complications lead to
increased case fatality i.e. above 1% in paediatric age group
over last 10 years.[16] The resurgence of dengue has been
observed in North India and varied clinical presentations are
being reported in the outbreaks reported from different
geographical locations.[17-23] The present study was conducted
to evaluate the clinical, laboratory profile and outcome of
dengue fever in paediatrics age group in western Uttar
Pradesh region of India.
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MATERIALS AND METHODS

This Prospective observational study was performed at
Department of Paediatrics, Jawaharlal Nehru Medical College,
Aligarh Muslim University, Aligarh which is a tertiary care
hospital of western Uttar Pradesh. The centre receives patients
from western Uttar Pradesh, which is very close to New Delhi
and NCR region. The study period was of approximately 6
months from June 2013 to November 2013 in which dengue
fever was more prevalent. Patients of paediatrics age group 0
to 18 years who were antigen positive (NS1 Ag) or antibody
positive (IgM & IgG) were included in the study. All such
patients who were admitted in the Paediatric ward of hospital
underwent detailed clinical examination and investigation.
Patients were assessed for clinical manifestations such as
fever, along with other cardinal symptoms like headache, pain
abdomen, skin bleeds, rash over body, anorexia,
nausea/vomiting, myalgia, joint pain and retro-orbital pain.
The patients were subjected to routine laboratory tests such
as complete haemogram, liver function test, renal function
test, serum electrolytes, blood cultures and urine microscopy
test. Serial platelet count and haematocrit levels were
monitored during the hospital stay. The patients were also
subjected to radiological and other investigations when
clinically warranted. Complications at any stage of dengue
fever like shock, bleeding, pleural effusion, encephalopathy,
myocarditis were recorded. Other relevant information like
patient's demography, treatment given including platelets
transfused and the ultimate outcome i.e. death or discharge
were also recorded. The patients were also investigated for
other common causes of fever endemic in our region such as
Malaria, Typhoid and Leptospirosis. The collected data were
analysed by using Microsoft Excel and SPSS 17.

RESULTS

Of all the total 126 patients admitted during the study period,
66 were male (52.38%) and 60 were female (47.61%) (Table
1). Majority of them presented on day 4-6 of illness (57.14%)
which is the critical phase of dengue fever. Most of the patients
admitted were of age group 8 to 12 yrs. (Table 1). Majority of
the cases were admitted in October and November which is the
post monsoon period. (Table 2).

The most common presentation was fever 126 (100%)
followed by petechial rash 75 (59.52%). Vomiting was present
in 72 patients (57.14%), headache and myalgia were noted in
51 patients (40.47%). Abdominal pain was complained by 48
patients (38.9%). Pruritus was present in 60 (47.61%) cases.
39 (30.9%) patients were having features of myocarditis on
ECG and out of these patients, shock was reported in 21
(16.66%) patients. In bleeding manifestations, melaena was
noted in 21 (16.66%) patients, haematuria in 12 (9.5%)
patients, gum bleeding was reported in 8 (6.3%) cases
whereas epistaxis was present in 15 (11.9%) patients. 44
(34.9%) patients were having features of hepatitis, in the form
of raised SGOT(>40 U/L) and raised SGPT(>40U/L). In central
nervous system manifestations, seizures were reported in 9
(7.14%) patients whereas frank features of encephalopathy
were present in 6 (4.7%) patients. 13 patients (10.3%) were
having features of renal failure. 20 patients (15.87%) were
also having breathing difficulty in the form of tachypnoea and
on chest x-ray 24 (19.1%) patients were having pleural
effusion.
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Only NS1 antigen positivity was present in 78 patients
(61.9%), as most of the patients presented early. Antigen NS1
and IgM were positive in 15 (11.9 %), NS1, IgM and IgG were
positive in 18 (14.2 %) patients. Most common haematological
manifestation was thrombocytopenia (< 1.5 lakhs/cu. mm)
which was present in 111 (88.0%) patients. Severe
thrombocytopenia (< 50,000 thousand/cu. mm) was noted in
54 (42.8%) patients. Most of the patients were having bleeding
manifestations, 56 (44.4%) in the form of melaena, gum
bleeding, epistaxis and haematuria with severe
thrombocytopenia. Mean or average platelet count was 75000
/cu. mm on day 4 of illness and was lowest on day 6 of illness
at 51000 /cu. mm. Platelet count were on increasing trend
from day 7 of illness. Haemoglobin was more than 12 mg/dL
in 105 (83.3%) and only 12 (9.5%) patients were having
haemoglobin less than 10 mg/dL. Haematocrit more than 40
was observed in 39 (30.9%) patients. Total leucocyte counts
were less than 4000 in 54 (42.8%) patients and more than
4000 in 72 (57.1%) patients. Only 12 (9.5%) patients were
having leucocytosis (>11000/cu. mm). Deranged liver
functions were observed i.e. raised serum bilirubin (>1.0
mg/dL) in 10 (7.9%) patients. Renal functions were deranged
as serum creatinine (>1.5 mg/dL) was noted in 13 (10.3%)
patients.

On ECG, 39 (23.8%) patients were having features
suggestive of myocarditis whereas 24 (19%) patients on chest
x-ray shows pleural effusion. The average duration of stay in
hospital was 6-7 days and majority of patients were
discharged on day 9-10 of illness. Malaria (QBC) was positive
in only 9 cases and 7 patients were associated with enteric
fever and were Widal positive. Blood culture was positive in
only 8 patients. 8 patients expired and mortality rate was
6.3%. Patients who expired were actually those patients, who
presented late and had complications like shock, ARDS,
encephalopathy and bleeding.

Age Group Male Female Total
0-4 8 (6.3%) 10 (7.9%) 18 (14.2%)
4-8 24 (19.1%) | 16 (12.6%) 40 (31.7%)
8-12 34 (26.9%) | 34 (26.9%) 68 (53.9%)
Total 66 60 126
Table 1. Age and Sex wise Distribution of Dengue Cases
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Graph 1. Monthly Distribution of Dengue Cases
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Month No of Cases (%)

June 5 (3.96%)
July 9 (7.14%)
August 14 (11.1%)
September 25 (19.8%)
October 41(32.5%)
November 32 (25.3%)

Total 126 (100%)

Table 2. Month wise Distribution of Dengue Cases

Clinical Manifestations No. of Cases (%)

Fever 126 (100%)

Petechial rash 75 (59.5%)

Nausea and vomiting 72 (57.1%)

Headache 51 (40.4%)
Myalgia and fatigue 51 (40.4%)
Abdominal pain 48 (38%)

Pruritus 60 (47.6%)
Retro orbital pain 35 (27.7%)
Joint pain 49 (38.8%)
Epistaxis 15 (11.9%)
Melaena 21 (16.6%)
Haematuria 12 (9.5%)
Gum bleeding 8 (6.3%)
Shock 21 (16.6%)
Myocarditis (on ECG) 39 (30.9%)

Pleural effusion on X-ray 24 (19.1%)

Hepatitis 44 (34.9%)
Seizure 9 (7.1%)
Encephalopathy 6 (4.7%)

Renal failure 13 (10.3%)

Table 3. Distribution of Clinical Manifestations and
Complications of Dengue Fever

Laboratory Parameters No. of Cases (%)
Haemoglobin >12 mg/dL 105 (83.3%)
Haemoglobin <10 mg/dL 12 (9.5%)
Haematocrit >40 39 (30.9%)
Platelet count <1.5 lakhs/cu.mm 27 (21.4%)
Platelet count < 1.0 lakhs/cu. mm 30 (23.8%)
Platelet count <50 thousands /cu. mm 54 (42.8%)
Platelet count >1.5 lakhs/cu.mm 15 (11.9%)
Leucopenia <4000/cu. Mm 54 (42.8%)
Leucocytosis >11000/ cu.mm 12 (9.5%)
SGOT >40 U/L 44 (34.9%)
SGPT >40 U/L 38 (30.1%)
Serum bilirubin >1.0 mg/dL 10 (7.9%)
Deranged RFT (Serum creatinine >1.5) 13 (10.3%)
Widal positive 7 (5.5%)
Malaria (QBC) positive 9 (7.1%)
Blood culture positive 8 (6.3%)
Mortality 8 (6.3%)

Table 4. Laboratory Parameters Including Haematological
and Biochemical Findings and Outcome in Dengue Cases

Dengue Antigen and Antibody Positivity| No. of cases (%)
NS1 Ag only 78 (61.9%)
IgM 3 (2.3%)
IgG 1 (0.8%)
NS1 Ag, IgM, IgG 18 (14.2%)
IgM and IgG only 8 (6.3%)
NS1 Ag and IgM 15 (11.9%)
Table 5. Pattern of NS1 Ag, IgM, IgG Positivity of Dengue
Cases
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DISCUSSION

Dengue fever is an emerging vector borne disease in tropical
and subtropical regions. Its manifestation varies from a self-
limiting viral fever to more critical complications like dengue
haemorrhagic fever (DHF), dengue shock syndrome (DSS).
Dengue virus is transmitted by its vector mosquito named
Aedes aegypti. Major outbreaks occurred in monsoon and post
monsoon period which are favourable conditions for its
vector. Due to urbanisation and changes in habitat there is
enough water logging and favourable factors for growth of
mosquitoes. In the present study, maximum number of cases
are reported in the September to November period which is a
favourable condition for growth of vector Aedes aegypti.
Monsoon and post monsoon period is favourable for
transmission when number of cases increase. This fact is
clearly evident in the present study and the previous studies
conducted.[24] Similar results were shown in another study
done in Kolkata.

Several studies conducted showed male preponderance
among affected individuals as seen in the study conducted by
Ashwini K et al i.e. 1.8:1.124] Anugha G Kinikar’s study shows
1.3:1125] but in our study male to female ratio is 1.1:1. This
difference in ratio may be due to the paediatric age group
where other factors like outdoor working, activity and
exposure could not be applied. NS1 antigen reactive patients
were more in number as compared to IgM and IgG antibody
positive patients as most of the patients presented on day 4-5
of illness. Similar results were shown in the study conducted
by Anugha G Kinikar et all25] and K M Mohamed et al.[26]

In the present study, fever was the most common
presenting symptom as it was present in 126 patients (100%).
This finding was consistent with other studies conducted by
Singh R et al, Ashwini K et all24l and KM Mohamed et al.l26]
Abdominal symptoms such as abdominal pain was present in
48 (38%), nausea and vomiting in 72 (57.1%) patients. Similar
results were shown in studies done by Ashwini K et all24l and
KM Mohamed et al.26] In our study, other symptoms like
headache, myalgia and fatigue were present in around 40.4%
patients, these findings were similar to studies done by KM
Mohamed et all26] and Neerja M et al.[27] However, Singh R and
KM Mohamed showed slightly higher no. of patients with
headache, myalgia and headache respectively i.e. around 76%.

Retro-orbital pain was present in 27.7% patients but KM
Mohamed et all26] and Denys Eiti Fugimoto reported slightly
lower incidence ie. 12.32% and 16.1%28] respectively.
Bleeding manifestations in the form of melaena, epistaxis, gum
bleed, haematuria were present in total 44.4% cases as
Ashwini K et all2¢] reported 26.6%, but KM Mohamed et al and
Tejeshree A et al reported 9.58% and 3.84%](29] respectively.
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These differences may be due to this study sample being of
paediatrics age group, it is correlating with severe
thrombocytopenia (< 50,000/cu. mm) which is present in
42.8% cases.

Pleural effusion on x-ray was present in 19.15% patients.
Similar finding was noted by KM Mohamed et al, 13.69%.
Renal failure was noted in 10.3% patients; however, KM
Mohamed noted only 1.36% and Singh R et al30] noted 7.1%,
but in other studies percentage of renal failure was as high as
40.6%. CNS involvement of dengue causes seizure,
encephalitis. In our study, seizure was noted in 7.1%,
encephalopathy in 4.7%. Similar results (8.9%) were reported
by Singh R et al30] and KM Mohamed et al. Hypotension and
shock was noted in 16.6%.

Laboratory investigations were evaluated in our study,
most of the patients were having thrombocytopenia. It is
present in as many as 88%, whereas Rashmi KS et all31]
reported 72.77%, but similar result was noted by KM
Mohamed and Singh R et al. Increased haematocrit was
observed in 30.9%, these findings were similar to study done
by Anuradha M et al (30%).[321 Whereas higher numbers were
observed by KM Mohamed et al (57.53%). Anaemia was
reported in 9.5 % patients, these results were consistent with
KM Mohamed et al, but Tejushree A et al reported higher
incidence which shows significant difference in both studies.
Leucopenia was observed in 42.8% of patients, similar to KM
Mohamed etal (43.83%) whereas Prafulla Dutta et al reported
30%.331Liver dysfunction was noted in many patients, SGOT is
slightly higher than SGPT. This finding is also obvious in our
study as SGOT is deranged in 34.9% and SGPT in 30.1%. Liver
enzymes were deranged in higher number of patients whereas
only 7.9% had deranged or elevated bilirubin level. These
findings were similar to study done by Prafulla Dutta et al.[33]

Our patients were also investigated for other endemic
causes of fever prevalent in our region like malaria and
typhoid along with dengue which also causes
thrombocytopenia and often lead to delay in diagnosis. Malaria
was present in 7.1%, typhoid in 5.5%. Blood culture was only
positive in 6.3% patients. Mortality rate was 6.3% in our study.
Similar results were reported by Singh R et al, 3.6%[30l
Another study from Kerala reported mortality rate of 3.2%
whereas earlier studies showed higher mortality rate of
20%.[341 Most of the patients who expired were presented late
and were having complications like shock, encephalitis,
bleeding and myocarditis. Our study shows similar results as
compared to other studies in other regions. However, some
presentations and laboratory parameters were different from
other studies. This may be due to the reason that our study was
conducted in paediatrics age group whereas others were
conducted in older age groups.

CONCLUSION

Dengue is an important cause of mortality and morbidity in
western Uttar Pradesh and adjoining areas. Community
awareness, early diagnosis and management and vector
control measures need to be strengthened, during peri-
monsoon period, in order to curb the increasing number of
dengue cases. High index of suspicion, monitoring of the
clinical and laboratory parameters and prompt intervention
may help in reducing the mortality.
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