CASE SERIES

Chikungunya infection in infants
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Abstract

Introduction: the infection of chikungunya virus presents clinical manifestations vari-
ables, particularly in infants in which may present multiple cutaneous manifestations.

Description: a case series study was carried out in an analytical character of 14 infants
(>28 days to < 2 years old) admitted in a hospital between November 2015 and January 2016
with suspected case of chikungunya, by a specific IgM reactive serology. Patients positive for
dengue fever, Zika virus, bacterial infections and other exanthematic diseases were excluded.
Fever and cutaneous alterations were the most frequent clinical manifestations in 100% of
the cases, followed by irritability (64.3%), vomits and arthralgia/arthritis in 35.7% each.
Three children presented alterations in the cerebrospinal fluid compatible to meningitis.
Anemia frequency was 85.7%. The median white blood cells count was 7.700/mm? (2.600 to
20.300/mm?). High levels of aminotransferases were observed in three cases (230 to 450
U/L). Antibiotic therapy was indicated in 64.3% of the cases. Two infants needed opioid
derivatives for analgesia while others took acetaminophen and/or dipyrone.

Discussion: the study shows evident multi-systemic involvement of chikungunya infection
in infants. The treatment is supportive, giving special attention to hydration, analgesia, skin
care, and rational use of antibiotic therapy.
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Introduction

Chikungunya is a arbovirus caused by chikungunya
virus (CHIKV) of the simple RNA chain, Alphavirus
gender, Togaviridae classification and is transmitted
to humans by the main vectors identified as the
Aedes aegypti and Aedes albopictus mosquito’s bite.
The outbreak around the world mainly is due to the
mosquito’s adaptation in colder climates, expanding
its geographic distribution, in addition to the genetic
adaptations of the virus, which led to an increase of
its infectivity and dissemination.1.2

Between the years 1950 and 2000, CHIKV
caused many foci of infection, especially in Africa,
Asia and Pacific regions.2 In December 2013,
chikungunya infection was first reported in the
Americas, in Saint Martin, the Caribbean.3 In Brazil,
the first autochthonous case of the disease was
confirmed in 2014.4 In 2016, 64.349 cases of
chikungunya were reported up to the 16
Epidemiological week (Jan. 3, 2016 to April 23,
2016), of those 64.349 cases, 11.182 were
confirmed.5

The horizontal transmission of chikungunya
infection occurs in children and adults through the
vector mosquito’s bite. The incubation period does
not differ with age, but this period is an average of
2-7 days (ranging from 1-12 days).2.6 The clinical
manifestations varies and comprehends the asympto-
matic or oligosymptomatic forms up to a more
severe disease and potentially fatal.7? The clinical
presentation of the disease differs among infants,
older children and adults, regarding the magnitude
of the symptoms and its diversity, it seems to
describe a curve in the form of "U", which occurs in
maximum in young infants and in elderly and in
minimum in older children and adults.8

There are few studies in medical literature that

describe the clinical, laboratorial and therapeutic
findings by chikungunya infection in the pediatric
population, especially in infants and in the American
continent. There seems to be a multiplicity of cuta-
neous manifestations with vesicles, blisters and
hyperpigmented lesions in infants less than six
months of age. Therefore, the objective of this study
was to describe and analyze clinical, laboratorial and
therapeutic characteristics for hospitalized infants
with chikungunya infection.

Description
This is a case series study in an analytical character

performed through the identification of cases
reported suspected of being chikungunya infection
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at the Epidemiology Nucleus at the Instituto de
Medicina Integral Prof. Fernando Figueira (IMIP)
during the period of November 30, 2015 to January
17, 2016 (49 days). IMIP is a referral teaching
hospital in the Northeast of Brazil which attends
exclusively patients of the Unified Health System
(SUS).

Infants (>28 days to < 2 years) admitted at IMIP
suspected of chikungunya infection by specific labo-
ratorial confirmation were included. The IgM anti-
CHIKYV serology reagent was performed by immu-
noenzymatic assay (ELISA) using MACELISA kit
(CDC/Atlanta/USA), according to the manufac-
turer's instructions. The definition of a suspected
case of chikungunya infection was adopted by
infants with fever reported by their parents by a
sudden unexplained onset with other conditions and
exanthema, residing or have visited endemic or
epidemic areas of CHIKV until two weeks before the
onset of the symptoms. Patients who presented posi-
tive laboratorial test for alternative diagnosis such
as: dengue, Zika virus, bacterial infection and other
exanthematic diseases were excluded.

The information was collected from the patients”
medical records in the Medical Files and Statistics
Service at IMIP according to the eligibility criteria.
The evaluated variables were gender, age, weight,
origin, clinical manifestations, including cutaneous,
osteoarticular and neurological, peripheral cyanosis,
duration of fever, comorbidities, length of hospital
stay, laboratory characteristics and therapeutic
measurements used (type of venous access, volume
expansion, antibiotic therapy, analgesia, skin care
and blood transfusion).

The data were typed and analyzed in a database
built in Microsoft Excel® 2013 program. In the
descriptive analysis of the data, the categorical va-
riables are presented in the text as absolute frequen-
cies and/or relating to, while the numerical variables
are through the central tendency and dispersion
measurements. The tables present individual descrip-
tive results. The study was approved by the Human
Research Ethics Committee at IMIP (Document
number: CAAE: 57076616.2.0000.520).

The clinical characteristics of the 14 infants
evaluated are shown in Table 1. The median (ampli-
tude) of age was two months (one to 19 months) and
the male gender was the most frequent (64.3%). The
median (amplitude) duration of the fever was four
days (one to 16 days). The most clinical manifesta-
tions were fever and cutaneous alterations in 100%
of the cases, followed by irritability (64.3%),
vomiting and arthralgia/arthritis in 35.7% each.
Three children had abnormal cerebrospinal fluid



compatible to meningitis and a three months old
infant had seizures.

In relation to cutaneous manifestations, all cases
presented macular exanthema diffuse beginning at
the lower limbs and trunk in nine cases, interspersed
in areas of hyperpigmentation and sometimes in
hypochromic areas (pale) well defined (Figure 1).
Four infants, between one to two months of age,
presented flaccid blisters and clear content that
broke out spontaneously and evolved in crusts (dura-
tion of three to five days). There was no description
of mucous membranes involvement and three cases
presented secondary infection (N 3, 11 and 12). The
median (amplitude) time of hospital stay was eight
(4 to 18) days and there were no deaths (Table 1).

As for laboratorial characteristics (Table 2), the
frequency of anemia9 considering the cut-off point
of hemoglobin (Hb) <11.5 g% was 85.7%, and Hb
<9.5 g% of 57.1%, with an amplitude of 6.3 to 12.2
g%. The median (amplitude) of white blood cells
count was 7,700/mm3 (2,600 to 20,300/mm3), while
six (43%) cases showed more than 10% of immature
neutrophils.10 Two infants presented to have throm-
bocytopenia (<150.000/mm3). Elevated levels of
aminotransferases, especially the aspartate amino-
transferase (AST), were observed in three cases (230
to 450 U/L) and in one case of creatine phosphoki-
nase (CPK) was very high (2,675 U/L). The four
children who collect cerebrospinal fluid (LCR),
three presented cellularity between 50 to 100
cells/mm3, with lymphocytes representing 100%,
51% and 35% of the total cells.

The therapeutic characteristics of 14 infants
evaluated are shown in Table 3. A patient was
admitted to the Pediatric Intensive Care Unit (UTIP)
and was required an invasive mechanical ventilation
for 24 hours. All children received hydration for
peripheral venous access, while three of them also
needed central venous access. Volume expansion at
admission was performed in four (28.6%) cases with
0.9% saline solution (SF) of 20 to 50 ml/kg/hour.
None of the patients needed to take vasoactive drugs.
Antibiotic therapy was indicated for 64.3% of the
cases, which 77.8% were infants less than three
months old. Two infants needed opioid derived for
analgesia, while others took paracetamol and/or
dipyrone. The four infants who presented blisters
were treated with topical silver sulfadiazine after
cleansing with 0.9% SF while those with exanthema
used vegetable oil with medium-chain triglycerides
(TCM).

Chikungunya infection in infants

Discussion

This case series describes clinical, laboratorial and
therapeutic characteristics of a specific age (infants)
group hospitalized with laboratorial diagnosis
confirmed for Chikungunya infection. This present
study describes the first documented cases in Brazil
of infants with atypical and severe manifestations
caused by CHIKV in the period of November 2015
to January 2016. The infection by CHIKV has
reemerged as a public health problem in both tro-
pical and temperate climate countries.! Study reports
that in endemic or epidemics areas of Chikungunya
infection, such virus should be taken in considera-
tion of differential diagnosis of small children with
cutaneous manifestation of feverish bullous.!!

Unlike the clinical manifestations observed in
older children and adults, chikungunya infection in
infants seems to be quite specific and represents a
high-risk group of atypical and/or severe manifesta-
tions. These findings include vesiculobullous cuta-
neous manifestations and ulcers, neurological
complications, increased aminotransferases and
among other.8,11-17 A prospective study in Surinam
in the period of June 2014 to April 2015 evaluated
180 suspected cases of CHIKYV, aged between two
and 82 years and did not find any case of bullous
lesions. 18 Furthermore, a multicenter study in India
in the period of June 2009 to May 2010, verified
significant differences in clinical manifestations
(exanthema, headache, arthralgia/arthritis, vomiting
and irritability) among children aged eight to 18
years, when comparing infants under the age of
eight.19

The clinical findings of this present study were
fever and cutaneous manifestations (in all cases),
followed by irritability, arthralgias/arthritis and
vomiting, while the laboratorial tests had high
frequency of anemia, alterations in the leukogram,
increased cellularity in LCR and the aminotrans-
ferases. The involvement of the multisystemic
chikungunya infection in infants, with predominance
of the cutaneous tissue whose pathogenesis is still
not well understood.

As for clinical manifestations, all infants
presented macular exanthema diffuse mostly in the
beginning of the lower limbs and chest, and four
cases of bullous lesions without reporting ulcers. A
study conducted on the island of La Réunion, in the
period of March 2005 to October 2006, evaluated 13
cases of severe bullous cutaneous manifestations in
infants less than six months old, also without reports
of ulcerations.!! Another study conducted in India,
during an outbreak in 2009-2010 on cutaneous mani-

Rev. Bras. Saude Matern. Infant., Recife, 16 (Supl. 1): S63-571 nov., 2016

S65



99S

9107 "Aou L £S-€9S (L "|dNS) 91 ‘@4129Y “IUeU| "UIDIBIN dPNES ‘seg ‘AdY

Table 1

Clinical characteristics of 14 infants with chikungunya, 11/30/2015 to 01/17/2016.

Patient Age (bm )/ Clinical manifestations, as well Duration Cutaneous manifestations/ Place Comorbidity Length of
Number/ Weight (Kg) as fever and cutaneous of fever of onset and progression hospital stay
Gender alterations (days) (days)
1/F 3/8.1 Vomiting, seizures, irritability, 3 Exanthema begin on the chest No 4
arthralgia/arthritis
2/M 1/5.7 Vomiting, irritability, cough, 7 Exanthema begin at the MMllc and No 5
dyspnea trunk, blisters (3 days ago) evolution
of crusts
3/F 8/7.8 Cough, dyspnea 8 Exanthema begin at the MMII, Infant wheezing 5
centrifugal
4/M 1/5.3 Irritability 6 Exanthema begin on the feet, No 7
centripetal, blisters (4 days), peeling
5/M 19/11.4 Irritability, arthralgia/arthritis 2 Exanthema begin on the trunk, diffuse Sickle cell anemia 9
6/M 2/4 Edema, irritability 3 Exanthema No 14
7/F 5/6.7 Edema, irritability 7 Exanthema begin at MMII No 6
8/M 2/55 Vomiting, diarrhea, drowsiness 1 Exanthema, begin on the face and No 10
trunk with crust progression
9/F 2/56 Edema, irritability, arthralgia/ 7 Exanthema begin on the MMII 10
arthritis
10/F 1/3.9 Cyanosis of hands and feet 1 Diffuse exanthema, sparing the face, No 13
hyperpigmentation, paleness
11/M 2/4.4 Irritability, digestive bleeding 2 Exanthema begin on the MMII, No 11
vesicles, bullous (4 days),
hyperpigmentation, peeling
12/M 1/5.6 Irritability 13 Diffuse exanthema, vesicles, bullous (5 No 18
days), peeling
13/M 4/8.1 Vomiting, irritability, arthralgias/ 4 Exanthema No 5
arthritis
14/M 15710 Vomiting, arthralgia/arthritis 16 Exanthema Sickle cell anemia 8

a Gender: M = male; F = female; b m= months; ¢ MMII = lower limbs.
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Figure 1

Cutaneous manifestations of infants with chikungunya.

A) Typical macular diffuse of exanthema erythematosus; B) Hyperpigmentation; C) Vesicles and bullous; D) Exulceration.
Source: Bank of images of hospitalized children at IMIP with the infection of CHIKV.
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Table 2

Laboratorial characteristics of 14 infants with chikungunya, 11/30/2015 to 01/17/2016.

Patient Hba Total Segmented/ Typical/atypical Platelets LCRb LCR Cellularity (mms3)/ Other relevant

N° (g/dL) leukocytes (mm3) Sticks/ goal (%) lymphocytes (mm3) neutrophils/lymphocytes (%) testsc

1 11.0 12.300 69.3/0 17.4/0 237.000 Sim 1 -

2 8.8 6.100 29 /7 379/15 158.000 Nao - -

3 10.8 14.200 71.1/0 20.6/7 399.000 N&o - AST=52; ALT=19

4 11.6 10.000 53 /25 20/1 136.000 Sim 100; 0/100 -

5 8.3 8.400 69 /0 24/0 443.00 Nao - -

6 6.8 7.600 25 /17 47/0 141.000 Sim 50; 49/51 AST=230; ALT=49

7 1.1 7.600 63 /0 27/0 268.000 Nao - -

8 8.0 3.100 48 /13 33/0 215.000 Nao - -

9 6.3 20.300 73 /15 11/0 246.000 Nao - -

10 12.2 8.500 51/13 24/0 289.000 Sim 50; 65/35 -

11 6.8 6.500 33/4 62/0 200.000 Nao - AST=428; ALT=83
INR=1,66; AE=45%

12 8.3 7.900 49 /11 32/1 210.000 Nao - AST=450; ALT=160

CPK >2.670 U/L
13 8.6 2.600 48.5/0 41.5/0 259.000 Nao - =
14 10.6 11.700 55.6 /0 34.6/0 454.000 Nao - -

a Hb= hemoglobin; b LCR= cerebrospinal fluid; c AST= aspartate aminotransferase; ALT= alanine aminotransferase; CPK= creatina phosphokinase.
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Table 3

Therapeutic characteristics of 14 infants with chikungunya, 11/30/2015 to 01/17/2016.

Patient Venous access Volume expansion Antibiotic therapy/ which/ Analgesia/drugs Skin Care Blood transfusion/
Number Dose (mg/kg/day)/ Duration which/dose

1 Peripheral No No No Vegetable oil with TCMb No

2 Peripheral No No Yes, dipyrone Silver Sulfadiazine No

3 Peripheral No Cephalothin/cephalexin (100),10 days No Vegetable oil with TCM No

4 Peripheral No Cephalothin/cephalexin (100),10 days No Silver Sulfadiazine No
Gentamicin (5), 2 days

5 Peripheral No Ceftriaxone (100), 6 days Yes, codeine Vegetable oil with TCM No

6 Peripheral No Oxacillin (200), 10 days No Vegetable oil with TCM No
Gentamicin (5), 10 days

7 Peripheral No No No Vegetable oil with TCM No

Peripheral SF 0.9% 50 ml/kg Cephalothin (100), 10 days No Vegetable oil with TCM No

Gentamicin (5) 10 Days

9 Peripheral and Central  SF 0.9% 40 ml/kg Oxacillin (200), 10 days No Vegetable oil with TCM Red blood cell

concentrated 10ml/kg

10 Peripheral No Ampicillin (200), 10 days No Vegetable oil with TCM No
Gentamicin (5), 10 days

1 Peripheral and Central No Oxacillin/cephalexin (200), 10 days Yes, tramadol Silver Sulfadiazine Red blood cell
Gentamicin (5), 3 days concentrated 10ml/kg

12 Peripheral and Central SF 0.9% 20 ml/kg Oxacillin (200), 10 days No Silver Sulfadiazine No
Gentamicin (5), 5 days

13 Peripheral No No No Vegetable oil with TCM No

14 Peripheral SF 0.9% 50 ml/kg No No Vegetable oil with TCM No

a SF=saline; b TCM= medium-chain triglycerides.
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festations in 52 children, 22 infants reported no
description of ulcers.!12 In contrast to these findings,
a retrospective study in Colombia, in December,
2014 evaluated 11 cases (neonates and infants) with
atypical manifestations and
observed the presence of multiple round and oval
ulcers in the perineal area, genital and in the lower
extremities in 78% of the cases, this occurs after
three to four days of the beginning of a fever.13
Other relevant findings and in agreement with
the present study were the high frequency of irri-
tability and low manifestations rheumatological.8.14
A study in India, in the months of May to July 2007,
56 children under one year of age were evaluated
and observed a high frequency of peripheral
cyanosis without hemodynamic alteration of 75%,
irritability or excessive crying 26.8%, lethargy
21.4% and the absence of articular manifestations.!5
As for laboratorial changes, there was a verifica-
tion on the high frequency of anemia, even by using
different cut-off points. A study conducted on the
island of La Réunion also verified the presence of
anemia in 46.1% of the cases (Hb < 9.5%).11 It is
noteworthy that infants less than three months old
may have overlapping physiological anemia, there-
fore not exclusively secondary to the infection.20 By
disagreeing of our data, studies report lymphopenia,
neutropenia and thrombocytopenia.ll.12,14 Relevant
data not described in other studies was the presence
of more than 10% of immature neutrophils in the
leukograms of 43% of the cases. Less common
abnormalities, as an increase of cellularity of the
LCR, high aminotransferases, high CPK and
leukopenia also were described in other studies.8.14
No specific treatment is available for the infec-
tion by CHIKV. The treatment is supportive and the
attention should be given to adequate hydration,
analgesia, the use of antipyretic and care with skin
lesions. Moreover, currently the most effective way
to control the disease is by combating the vector.8,20
Other studies also reported the need of therapeutic
support. Robin et al.11 observed that some patients
also needed central venous access, volume expan-
sion and blood transfusion, however, there is no

mucocutaneous
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