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Abstract

Background: The changing epidemiology of dengue fevers in terms of strains, severity and geographic
distribution is raising concern in India. Dengue virus infection, the most common and widespread
arthropod-borne viral infection has grown dramatically in the last 50 years globally. Most commonly
adults are affected by dengue, but the pediatric population is more vulnerable.

Method: A hospital-based study was conducted for a period of 2 months (June —July 2019) among 134
cases of dengue fever between the age group of 3 months to 15 years presenting with symptoms & signs
suggestive of dengue fever as per WHO criteria were recorded and were analyzed in detail with more
emphasis on onset of skin lesions, their morphology, distribution, sites involved and progression in study
area.

Results: About 134 patients with dengue fever were enrolled, 70.1 % were males and 29.9 % were
females. Cutaneous manifestations were present in 50.7% of patients while mucous manifestation was
seen in 8.9% of patients. Bleeding manifestations were seen in 28.4% of cases with petechiae (26.3%)
was the commonest manifestation.

Conclusion: Though dengue is a systemic illness, more than half of the patients showed cutaneous
involvement and 50% of patients had an onset of skin rash consistently with fever which can help in
suspecting dengue illness. Thus skin can be involved in various ways in children with dengue fever and
can help diagnose the illness clinically, especially in places with inadequate laboratory support.
Keywords: Dermatological manifestations, Dengue fever, Pediatric age group.

endemic in more than 100 countries”. The
changing epidemiology of dengue fevers in terms

Introduction
Dengue virus infection, a widespread vector-borne

viral infection has increased several folds in the
last 50 years across the world™. According to
WHO statistics about half of the population is
exposed to the risk of dengue globally. It is

of strains, severity and geographic distribution is
raising concern in India. The recurrent outbreaks
of dengue fever have occurred in different parts of
the country over the last 10- 15 years. It is caused
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by a mosquito-borne human viral pathogen that
belongs to the genus Flavivirus of the family
Flaviviridae (single-strand, non-segmented RNA
viruses) which is transmitted mainly by the bite of
the mosquito Aedes aegypti which is the major
vector and the true reservoir for the virus B It
affects the adults commonly however; the
pediatric population is more vulnerable to dengue.
Infection with dengue has been broadly classified
into three clinical syndromes; there are four
dengue serotypes (DEN-1, DEN-2, DEN-3, and
DEN-4). Infection with any of the four serotypes
can produce a broad range of clinical
manifestations including asymptomatic infection,
mild flu-like symptoms, and the more severe
hemorrhagic fever and dengue shock syndrome,
are accompanied by thrombocytopenia that is
often fatal'®. The classical presentation of a mild
form of DF includes high-grade fever, myalgia,
arthralgia, headache, retrobulbar pain and skin
rash . Several studies had recorded the various
cutaneous manifestations such as transient
erythema with facial flushing within first 24-48
hour, maculopapular rash or morbilliform rash,
ecchymotic and petechial lesion, generalized rash
and mucosal lesion which are Conjunctival
congestion, lips crusting, and soft palate vesicle in
about 50 to 82 % cases of dengue viral infection
%] Skin lesions may be the presenting feature of
dengue fever and recognition of distinctive rash of
dengue fever can help make rapid diagnosis thus
preventing dengue hemorrhagic fever or dengue
shock syndrome, both are life-threatening
conditions. Very few studies were available
concerning the clinical spectrum of
dermatological manifestations of dengue fever
infection. Further, as best of our knowledge and
available literature, there were no studies
conducted concentrating mainly on cutaneous
manifestations of dengue fever in infants and
children. Hence the present study was carried out
to study various dermatological manifestations in
case of dengue fever among the pediatric
population in the study area.

Material and Methods

A hospital-based study was conducted for a period
of 2 months (June —July 2019) among 134 cases
of dengue fever between the age group of 3
months to 15 years presenting with symptoms &
signs suggestive of dengue fever as per WHO
criteria who attended OPD clinic in Pediatrics
department of Prathima Institute of Medical
Sciences, Karimnagar. The study protocol was
approved by the institutional ethics committee of
the institute. The purpose of the study was
explained and written and signed informed
consent was obtained. A structured and validated
questionnaire consisting of the socio-demographic
characteristics, housing, and environmental
characteristics, and information regarding various
dermatological manifestations and various
symptoms developed during disease course was
administered to 134 patients attending the
Pediatrics OPD clinic. A detailed history with an
emphasis on fever, the onset of skin lesions &
history of drug intake before the onset of skin
lesions noted in detail with the help of a proforma.
A complete clinical examination of skin lesions,
morphology, distribution, sites involved with the
relevant systemic examination was carried out and
relevant investigations such as hematocrit, platelet
count, and serology were performed as per
requirement. Data were entered into an excel
spreadsheet and frequencies of various cutaneous
findings were noted.

Results

The socio-demographic characteristics of the
respondents are depicted in table 1. A total of 134
cases of dengue fever between the age group of 3
months to 15 years presenting with symptoms &
signs suggestive of dengue fever as per WHO
criteria which are serologically confirmed for
dengue viral infection were enrolled in the present
study. Among 134 confirmed cases of DF 94
(70.1%) were male and 40(29.9%) were female.
Most of the patients belonged to the age group of
96 (71.6%) 10-15 years followed by the age group
of 35 (26.2%) 5-10 years. About 34 (25.4 %) of
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cases, 56 (41.8%) were registered in June and July
months 78 (58.2%).

the study sample are residing in rural areas, while
100 (74.6%) were from urban areas. Out of 134

Table-1 Socio-demographic characteristics of cases

Variables Number Percentage
Age <5yrs 3 2.2
5-10 yrs 96 71.6
10-15 yrs 35 26.2
Sex Male 94 70.1
Female 40 29.9
Place of Residence Urban/Urban slums 100 74.6
Rural 34 25.4
Month of Registration June 56 41.8
July 78 58.2
Total 134 100

Figure 1: showing the number of cases with skin lesions

Skin Lesions

Cutaneous Mucous

Skin Involvement |

Table 2 & 3 shows the various mucocutaneous
manifestations developed by the respondents
during the disease process. About 68 (50.7%)
patients showed one or more cutaneous
manifestation. Skin eruption developed on the
same day as fever in 8 cases i.e., (11.8%) followed
by on day 3 about 16 (23.5%), 28 (41.2%) cases
on day 4, 8(11.8%) cases on day 5 (6%), 4 (5.9%)
cases on day 6, 2 (2.9%) cases on day 7, 2 (2.9%)
cases on day 8. Regarding the site of rash
involvement, 20 (29.4%) cases presented with
generalized rash, while rash were localized in 48

(70.6%) cases. Involvement of various body areas
by dengue rash, around 30 (44.1%) cases
developed a rash on face, followed by upper limb
8 (11.8%), lower limb 16 (23.5%), abdomen 8
(11.8%) and trunk 6 (8.8%) respectively. It was
observed that the most common cutaneous change
was flushing 36 (52.9 %) followed by macules 20
(29.4 %) and Purpura 14(20.6 %). Mucosal
involvement is estimated to occur in 12 (8.9%)
cases. Lip mucosa was most commonly involved
in accounting for 6(50%) of cases, followed by
conjunctival mucosa in 4 (33.4%) cases.

Table 2: Number of days for the development of skin eruption in the cases of study

Day 1 8 11.8
Day 3 28 41.2
Day 4 16 23.5
Development of skin Day 5 8 11.8
eruptions (n=68) Day 6 4 5.9
Day 7 2 2.9
Day 8 2 2.9
Total 68 100
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Table 3: Distribution of mucocutaneous manifestation of Dengue fever

Distribution of rash Generalized 20 29.4
(n=68) Localized 48 70.6
Face 30 441

Upper limb 8 11.8

Site of involvement of Lower limb 16 235
rash (n=68) Trunk 6 8.8
Abdomen 8 11.8

Flushing 36 52.9

Macules 20 29.4

Papules 12 17.6

Maculopapular 10 14.7

Type of skin lesion Petechiae 10 14.7
( Multiple responses) Purpura 8 11.8
Ecchymosis 5 7.4

Eschar 2 2.9

Desguamation 6 8.8

Necrotizing fasciitis 1 15

Lips 6 50

Site of mucosal Conjunctiva 4 334
involvement (n=12) Palate 1 8.3
Tongue 1 8.3

Table 4 presents the various symptoms and signs abdominal distension were the least seen in 2

developed in dengue fever patients. The most
common cardinal symptom was fever present in
almost all patients. Vomiting was seen in 74
55.2% of the cases. This was followed by a pain
abdomen in 42 31.3% of the cases and headache
in the same number of cases. Convulsion and

cases (1.5%). Necrotizing fasciitis was noted only
in one case in the study area. The clinical signs
elicited were hepatomegaly noted in 24 (18%) of
total cases, hepatomegaly was associated with
splenomegaly in 10 (7.5%) cases, 6 (4.5%) cases
had lymphadenopathy.

Table 4: Distribution of symptoms and signs of Dengue fever among respondents

Variables

Fever

Vomiting

Pain abdomen

Headache

Arthralgia

Convulsion

Abdominal distention

Cough

Loose stools

Lower limb edema

Purpura fulmaninas

Necrotizing Fasciitis

Itching

Hepatomegaly

Splenomegaly

Lymphadenopathy

Number (134) Percentage
134 100
74 55.2
42 313
34 254
8 6.0
2 15
2 15
14 104
10 7.5
4 3.0
10 7.5
1 0.7
8 6.0
24 18
10 7.5
6 4.5

Table 5 Bleeding was noted in 38(28.4%) of
cases. The skin was the most common site of
bleeding noted in form of Petechiae 10 (26.3%),
Purpura 8 (21.1%) and ecchymosis 5(13.2%)
followed by hematemesis in 7(18.4%) of cases.

Other manifestations are bleeding gums that were
noticed in 5(113.2%) and epistaxis 2(5.3%).
Conjunctival hemorrhage was seen only in 1
(2.6%) case.
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Table 5: Distribution of bleeding manifestations among respondents

Bleeding manifestations

Petechiae

Purpura

Ecchymoses

Bleeding gums

Hematemesis

Epistaxis

Conjunctival hemorrhage

Total

Number Percentage

10 26.3%
8 21.1%
5 13.2%
5 13.2%
7 18.4%
2 5.3%

1 2.6%

38 28.4%

Table-6 depicts the bleeding skin manifestation
with rash and it was observed from the table that
most of the bleeding skin manifestations such as
Purpura, Petechiae, ecchymosis, and epistaxis
were seen when platelet count was less than

50,000 cells / cumm. Mucosal bleeding (epistaxis,
gum bleeding, and hematemesis) were observed
when the platelet count was below 30000
cellsslcumm. None of the patients was presented
with melena and hematuria in the present study.

Table 6: Bleeding skin manifestations with rash depending on platelet count

Platelet count Rash | Petechiae | Purpura | Ecchymosis | Bleeding gums | Epistaxis | Hematemesis

< 50,000 0 2 3 2 2 1 2

50,000- 1,00,000 42 6 4 3 3 1 5

> 1,00,000 35 2 1 0 0 0 0
Discussion 5-10 years. The age group affected was lower in

The involvement of younger age groups in
Dengue and an increase in the frequency of
epidemics are indications of a higher incidence of
infection. Early diagnosis is essential to reduce the
mortality & morbidity related to the disease.
Recognition of cutaneous features is important as
dengue fever may progress to life-threatening
dengue hemorrhagic fever or dengue shock

syndrome. Hence the present study was
undertaken to assess the dermatological
manifestations in the pediatric population

attending tertiary care centers in the study area. A
total of n=134 dengue fever cases were enrolled
for the study of which 70.1% were male and
29.9% were female. The present study showed the
incidence of dengue fever was more among males
with M: F ratio being 2.5:1, probably more
outdoor activities seen in boys . Full body
covered dresses generally worn by females may
be another cause for fewer incidences. Although a
high incidence of dengue fever has been described
in children, there are very few studies done
exclusively on them. In the present study, 71.6%
of the respondents were between the age group of

this study compared to the previous Indian
studies®. This supports the view that the
incidence of Dengue fever is on the rise in India.
Although there are relatively fewer reported cases
among children, higher rate fatality has been
observed in this age group®. A study conducted
by Pothapregada et al; found that the mean age of
presentation was 6.9 years and 6-12 years were
the most commonly affected age group (62.0%)
which was consistent with the present study
findings™®. A similar study conducted by Gurdeep
et al; has shown <6 years of age to be the most
commonly affected age group™*. In the present
study, 74.6% of total cases were residing in the
urban area & 25.4% from the rural area, which is
consistent with other studies worldwide 24,

Regarding the pattern of cutaneous manifestation,
it was found that cutaneous findings are
prominently seen in patients of dengue fever and
have been reported to occur in 50.7% of patients.
In the majority (41.2%) the cutaneous
manifestations were noted on day 3. The rash was
localized in 70.6% & generalized in 29.4% of
cases. Petechiae & ecchymosis were noted in
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14.7% &7.4%respectively. Eschar was present in
n=2 out of n=134 cases accounting for 2.9% and
these cases went in to develop purpura fulminans.
There was one case that had necrotizing fasciitis
along with dengue fever which can be an
accidental association. A study conducted by
Kumarasinghe et al; found that the time taken for
skin manifestations showed a wide time range but
in the majority, the rash appeared between days 3
and 5, the meantime being 4.07 days. When the
pediatric population is considered separately the
meantime was 5.12 days!™®. In the current study,
mucosal involvement is seen 8.9% of cases of DF.
Lip mucosa was most commonly involved
accounting for 50% of cases, closely followed by
conjunctival mucosa in 33.4% cases. While in a
study conducted by Seetharam et al;® have
showed that mucosal involvement is seen 15-30%
cases of DF, which includes conjunctival
congestion, crusting of lips, small vesicle or
ulceration on soft palate, crusting or drying of
tongue whereas in another study conducted by
Thomas et al;® found the mucosal involvement
was 29.8% of patients, with involvement of
conjunctiva, lips, palate, and tongue was 20.9%,
4.8%, 2.4%, and 1.6% respectively. Most of the
patients ~ with  skin  manifestation  were
asymptomatic, only 4% cases complained of
associated itching. Common clinical findings in
the systemic examination were Hepatomegaly
(18%), splenomegaly (7.5%) and
lymphadenopathy (4.5%) which were lower
compared with other studies. In another study
done by Reddy GC et al;™ found that the
anorexia (81.0%), nausea/vomiting (7 9 .0%),
headache (51.4%) and bleeding tendency were
common features. In comparison to adults, apart
from these symptoms, positive tourniquet test,
abdominal tenderness, convalescent rash, pleural
effusion and ascites due to plasma leakage as a
result of low serum albumin and sodium were also
reported and further showed a higher association
of bleeding in children, but requirement of
transfusion was more in adults compared to
children™".

Bleeding manifestations were seen in 28.4% of
cases and lower in comparison to the previous
studies. The most common hemorrhagic
manifestations in the current study were Petechiae
(26.3%) and GI bleeding (18.4%) and similar to
the previous studies by Ratageri et al.,™®
Hematemesis was reported as the most common
manifestations in the study by Narayanan et al.,!**!
whereas epistaxis was most common in the study
by Faridi et al;®” Prevalence of Melena in
previous studies ranged from  46-66.0%.
Hematemesis (31.20%) and epistaxis (52.60%)
were the most common bleeding manifestation
reported in other studies.”) IgM and 1gG have
been extensively used for the diagnosis of DHF.
The present study made use of two commercial
Kits available, namely the MRL ELISA and
PanBio ELISA Kkits, which have shown high
degree sensitivity and specificity in the global
testing centers and were highly recommended for
the purpose. Serology, with clinical presentation
and other investigations, formed the mainstay of
diagnosis. IgM ELISA has always been one of the
sheet anchors for the diagnosis of dengue
infection.

Conclusion

The present study within its own limitations
concluded that dengue although a systemic illness,
more than 50% of patients showed cutaneous
involvement which may be considered significant.
In the current study, the cutaneous rash appeared
in fifty percent of patients concurrently with the
fever which can help in suspecting dengue illness.
We in this study found that there was presence of
cutaneous lesions in more than seventy percent of
patients which can be useful for diagnosing
dengue. The most common manifestation of
dengue was flushing seen in 52.9% of patients.
The present study also found that there is no
correlation between cutaneous lesions and the
mean platelet counts. Bleeding tendency was
found in twenty five percent of patients that can
be helpful in suspecting dengue clinically.
Dermatological manifestations of dengue are very
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important to recognize although they may not be
found in all patients. But if identified early it will

be useful for

early diagnosis and better

management of patients.
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