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Abstract

Background: Chikungunya virus infection in neonates is relatively rare and can lead to death.

Case presentation: We report the occurrence of the first death of a mother and child after probable vertical
transmission of chikungunya virus in Brazil. A 28-year-old pregnant woman with hypertension presented with
symptoms compatible with an arboviral disease at 34 weeks’ gestation. She developed preeclampsia with severe
respiratory failure which resulted in the emergency cesarean section, and the patient died 12 days after the onset
of symptoms. The pre-term newborn weighed 2535 g, with an Apgar score of 4/8. He was referred to the neonatal
ICU with neutrophilia and thrombocytopenia, several seizure episodes, and hemorrhagic disorders, which resulted
in death. Chikungunya IgM antibody was detected in the cerebrospinal fluid.

Conclusions: We present the first documented maternal and neonatal death in Brazil after probable chikungunya
infection during pregnancy.
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Background
The chikungunya virus is an arbovirus that has spread
rapidly in recent years and has infected millions of
people in more than 50 countries [1]. Main form of
transmission is through the bite of infected mosquitoes
of the genus Aedes [2]. However, there are reports of
mother-to-child transmission [3–7]. In Brazil, during
2016 and 2017 over 300,000 cases of chikungunya were
reported. In the State of Ceará, in the Northeast great
region of Brazil, first cases occurred in 2015 culminating
with a large outbreak in 2017 where the incidence was
1,520.3 cases/100.000 inhabitants and 157 attributable
deaths were confirmed. The vertical transmission occurs
mainly during the perinatal period and increases in the

intrapartum period, with a transmission rate of approxi-
mately 50% [7], and can be fatal [7]. The disease is
relatively rare in neonates and presents a diagnostic
challenge. The clinical manifestations are varied, difficult
to manage clinically, and carry a poor prognosis, which
may result in death [6]. We report the occurrence of the
first death of a mother and child after probable vertical
transmission of chikungunya virus during an epidemic
in the city of Fortaleza in northeastern Brazil in 2017.

Cases
Pregnant woman
A 28-year-old pregnant woman housewife at 34 weeks of
gestation developed pruritus and pain in the lower belly
on 4/4/2017. She had previously been diagnosed with
hypertension and was being treated with methyldopa.
She presented to the basic health unit that day and was
prescribed an antihistamine. On 4/9/2017, she presented
with fever, intense polyarthralgia, headache, arthritis in
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knees and ankles, cough, nausea, moderate abdominal
pain and diarrhea (10 times). Although there was clinical
suspicion of arbovirus infection, due to the occurrence
of an epidemic of chikungunya, no laboratory tests were
performed. On April 14, she presented to a health unit
with pre-eclampsia, with a blood pressure (BP) measure-
ment of 88/68 mmHg. She declined clinically, with per-
sistent cough and dyspnea, and was transferred to a
referral maternity hospital with severe dyspnea. Her oxy-
gen saturation was measured at 70%, with a respiratory
rate of 42 rpm and BP of 140/70 mmHg, and oxygen
was supplemented with a Venturi mask. Obstetric evalu-
ation revealed a fetal heart rate of 140 bpm, with ceph-
alic presentation and an intact amniotic membrane.
Venereal disease research laboratory (VDRL) and human
immunodeficiency virus (HIV) tests were non-reactive.
Thoracic radiographs revealed bilateral reticulonodular
infiltrates. Medication for acute respiratory distress syn-
drome and mechanical ventilation were implemented.
C-section with indication of intubation was recom-
mended due to severe respiratory failure and peripartum
cardiomyopathy. During hospitalization, furosemide,
propofol, vasoactive drugs, Tamiflu, hydrocortisone,
sedoanalgesia, insulin, meropenem, teicoplanin, calcium
gluconate and sodium bicarbonate were administered.
After the C-section (4/15/2017), she was transferred to
the intensive care unit (ICU), and hemodialysis was per-
formed. On the 2nd day of hospitalization (4/16/2017),
the patient developed worsening of symptoms, with
tachycardia, hyposaturation and fever, and hemodialysis
was repeated. On the 3rd day (4/17/2017), the fever of
39.5 °C persisted, and she developed bradycardia after
accidental extubation, which resolved after reintubation;
a cardiopulmonary resuscitation cycle was performed.
She also developed hypoglycemia and hypotension after
use of vasoactive drugs at high doses. On the 4th day (4/
18/2017), her condition worsened, with hemodynamic
instability and cardiorespiratory arrest resulting in death.

Newborn
The male infant was born of C-section to be consistent
with general anesthesia on 4/15/2017. The results of the
neonatal assessment included birth weight of 2535 g,
length of 45 cm, head circumference of 33 cm, chest cir-
cumference of 30.5 cm, and an Apgar score of 4/8. At
birth, the upper airways were aspirated with an orogas-
tric catheter, which produced 4 ml of clear fluid, and the
infant required external stimulation and positive pres-
sure ventilation in the delivery room. The newborn was
admitted to the neonatal ICU with Respiratory Distress
Syndrome and cyanosis of the extremities; he was placed
in a heated incubator, and nasal Continuous Positive
Airway Pressure was instituted. On day 2, laboratory
testing revealed hemoconcentration, thrombocytopenia

and neutrophilia (Table 1). On the 4th day of life (4/19/
2017), phototherapy for jaundice was implemented, and
repeat laboratory testing revealed neutropenia and
thrombocytopenia with elevated C-reactive protein
(CRP). He returned to the neonatal ICU on 04/21/17
due to worsening thrombocytopenia, a significant
increase in CRP, tachycardia, hyperthermia and mild re-
spiratory distress. He was treated with an oxygen tent,
antibiotic therapy and a platelet transfusion. On the 7th
day (22/4/20/2017), the patient presented signs and
symptoms suggestive of sepsis, such as bradycardia and
apnea, requiring positive pressure ventilation until his
condition stabilized. He presented lower gastrointestinal
bleeding (30 ml of free blood). A transfusion of platelets
and red blood cells was also administered. He had a seiz-
ure that responded well to anticonvulsant therapy. The
next day (4/23/2017), the newborn developed severe pul-
monary hemorrhage, anasarca, jaundice, seizures, hypo-
saturation and bradycardia. A nasopharyngeal swab
sample was collected and was negative for influenza A
and B, adenovirus, respiratory syncytial virus and para-
influenza viruses 1, 2 and 3. He was intubated, and
mechanical ventilation was instituted, but resuscitation
was unsuccessful. After his death, autopsy was per-
formed due to the suspicion of arbovirus infection in the
mother and the occurrence of a chikungunya epidemic
in the city of Fortaleza. Biological samples were collected
and sent to the reference laboratory. Serological tests
and RT-PCR for dengue were negative in all the samples.
Lung fragments were negative for influenza A and B.
IgM for chikungunya virus was detected in the cerebro-
spinal fluid, and as he remained in the hospital all the
time, he probably did not come in contact with mosqui-
toes. The cause of death was reported as digestive and
pulmonary hemorrhage originating in the perinatal
period. An autopsy revealed edema and congestion of
the brain, with areas of ischemic necrosis of white and
gray matter; marked alveolar hemorrhage; acute renal
tubular necrosis; and splenic congestion. After an inves-
tigation by the Arbovirus Death Research Commission
of the Department of Health of Ceará, the cases were
confirmed as probable of the chikungunya by laboratory
criteria in the neonate and by clinical epidemiological
criteria in the mother. The baby’s father/husband had
symptoms compatible with an arboviral diseases and
IgM for chikungunya virus was detected in his blood
sample, collected after the death of his wife.

Discussion and conclusions
This is the first reported death of a mother and child
after probable perinatal transmission of chikungunya
virus in Brazil. In 2017, a chikungunya epidemic in the
city of Fortaleza was recorded, with 71,478 cases and
141 deaths reported through the 48th epidemiological
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week; the peak of the epidemic coincided with the prob-
able period of infection of the pregnant woman in this
case report [9].
Chikungunya infection is currently a threat to mater-

nal and child health [10]. However, the effects of mater-
nal viremia in the prenatal period and the transmission
mechanism for the newborn are not well-described [11].
Although confirmatory serological tests were not per-

formed on the pregnant woman, she met the clinical
and epidemiological criteria for chikungunya, and her
case was confirmed after an investigation conducted by
the experts of the arbovirus death investigation commis-
sion of the Health Secretariat [12]. Although for a con-
firmed case of chikungunya is necessary a PCR positive,
a virus isolation positive or a serology test done on two
samples showing a IgM/IgG conversion the clinical and
laboratorial evidences, relatives with the same symptoms
and the ongoing chikungunya epidemic support the con-
firmation of the case.
Chikungunya infection might possibly have been a con-

tributing factor in her severe disease course, but could
also have been coincident. During recent epidemics of
chikungunya, the majority of patients hospitalized had
preexisting diseases, and most of them experienced de-
compensation or exacerbation of these diseases, causing
hospitalization [13]. Some studies have suggested that the

presence of comorbidities, such as hypertension and dia-
betes, during chikungunya infection may worsen a pa-
tient’s clinical profile and increase the number of deaths
[13–16]. While there is biological plausibility, the patho-
physiology of this association remains elusive. Its conse-
quences are still not fully clarified. Comprehensive
investigations into the interactions between CHKV infec-
tion and hypertension are pivotal to elucidate the mechan-
istic basis of this association.
The neonate had a positive IgM to chikungunya result

in cerebrospinal fluid, strongly suggesting of infection by
vertical transmission. It should be noted that he remained
hospitalized his entire life. Although there may have been
mosquito exposure during the hospital stay, the chance of
this occurring was very small. There was also the possibil-
ity of transmission during transfusions, but again, the
chance of this occurring was very small [4, 5, 17].
In infected neonates, chikungunya symptoms usually

develop between days 3 and 7 of life. A study of infected
neonates showed that the most frequent laboratory
abnormality was thrombocytopenia, which is associated
with an elevated prothrombin time and disseminated
intravascular coagulation [5]. Other studies have reported
common symptoms such as high fever, irritability, ery-
thematous maculopapular rashes, generalized hyperpig-
mentation, vesiculobullous lesions, swelling, neurological

Table 1 Laboratory results for the newborn that died of chikungunya virus infection in the 2017 epidemic in the city of Fortaleza, Brazil

Exams 4/17 4/19 4/21 4/22 Reference values

CRP 1,.4 39,.3 170,.4 132,.5 0,.25 – 0,.50

Hematocrit 56,.4 50,.3 45,.2 32,.4 34–40

Hemoglobin 20,.2 18,.1 15,.3 11,.1 11,.5–13,.5 g/dL

Leukocytes 6,230 5,140 13,950 22,740 5.,000–15.,000

Neutrophils 22,616 2,364 9,064 11,188 1.,500–8.,500

Lymphocytes 2,867 2,622 4,327 8,643 1.,500–7.,000

Platelets 169.,000 39.,000 7.,000 36.,000 140.,000–500.,000

Total Bilirubin 9,.54 6,.96 – 10,.25 0,.3–1,.2 mg/dl
NB:
< 24 h of life: 1,.4–8,.7 mg/dl
< 48 h of life: 3,.4–11,.5 mg/dl
3 to 5 days of life: 1,.5–12,.0 mg/dl

Direct Bilirubin 0,.51 0,.84 – 8,.22 Up to 0,.2 mg/dl

Indirect Bilirubin 9,.03 6,.12 – 4,.03 Up to 1,.0 mg/dl

Sodium 141 – – 130 135–145 mmol/L

Potassium 4 – – 46 3,.5–5,.5 mmol/L

Calcium 9,.7 – – 8,.4 8,.5–10,.2 mg/dL (2,.1–2,.5 mmol/L)

Magnesium 2,.1 – – 2,.6 1,.7–2,.6 mg/dL (0,.7–1,.1 mmol/L)

Urea 26 – – 8,.5 16–40 mg/dL

Creatinine 1,.2 – – 2,.4 0,.6–1,.2 mg/dL

Legend: CRP C-reactive protein
Reference values [8]
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impairment (such as seizures), cardiac abnormalities,
renal, respiratory or hepatic impairment and shock. The
most common symptom of case reports of newborn in-
fants with CHIKV by vertical transmission was
thrombocytopenia [4, 5, 7, 18, 19]. In a study of 38 new-
born infants with CHIKV vertical transmission, all of them
presented thrombocytopenia, with 76% presenting mild
thrombocytopenia (< 150–109/L) and 12%, severe
thrombocytopenia (< 50–109/L) [4]. In another study con-
ducted with 19 children diagnosed with neonatal CHIKV,
89.4% presented thrombocytopenia, and this result was as-
sociated with severe neonatal disease and led to the ad-
ministration of multiple supportive interventions [5]. In
addition to the afore mentioned symptoms, a study of
eight infants showed that half of them exhibited hyper-
algesia and respiratory distress, and two cases resulted in
death [9]. Another study showed that early transmission
of CHIKV (before 16 weeks of gestation) resulted in fetal
death without malformations, with viral genome detected
in the amniotic fluid, placenta and fetal brain [19]. When
maternal infection occurs at the end of gestation, it is esti-
mated that 12% of newborns are symptomatic, and most
develop severe manifestations, such as meningoencephal-
itis [19–21]. A study during the intrapartum period indi-
cated a vertical transmission rate of approximately 50%
for viremic women, suggesting that this period is critical
for transmission to the newborn [5].
In vertical transmission, the virus is inoculated directly

into the fetal bloodstream, bypassing the usual dermal
pathway to the lymphatic system and spreading directly
into the circulatory system to infect organs, where viral
replication continues [5, 7]. In addition, high maternal
viral load, virus tropism to specific target organs, and neo-
natal host factors may contribute to disease severity [20].
An important point is that the delivery route does not

contribute to infection, and infection is not avoided
when delivery is by cesarean section, as evidenced in an-
other study [18]. Although chikungunya virus is a signifi-
cant maternal and child threat [9, 20], adequate research
is lacking in South America [22–25].
For pregnant women in endemic areas, health profes-

sionals should maintain active surveillance for febrile
conditions accompanied by arthralgia. There is also a
risk of asymptomatic infection during pregnancy, which
demands even greater attention at the time of evaluation
[10]. Investigating suspected arbovirus deaths and un-
derstanding the role of infection in unfavorable out-
comes is a challenge, especially in a location with more
than 30 years of dengue virus, Zika virus and chikun-
gunya virus transmission [26, 27].
While the infection of pregnant women with Zika

virus appears to have a more severe effect on
neonates during the first months of gestation, with
chikungunya virus, infection is more severe when it

occurs at the end of gestation. After these two deaths
and the recent introduction of CHIKV in Brazil, along
with the presence of several other arboviruses, further
research is needed to understand chikungunya deaths
and the factors associated with severe clinical cases
and atypical manifestations.

Abbreviations
BP: Blood Pressure; CHIKV: Chikungunya Virus; CRP: C-Reactive Protein;
HC: head circumference; HIV: Human Immunodeficiency Virus; ICU: Intensive
Care Unit; IgM: Imunoglobulina M; Nasal CPAP: Continuous Positive Airway
Pressure; RT-PCR: Reverse Transcriptase Reaction; SDR: Respiratory Distress
Syndrome; VDRL: Venereal Disease Research Laboratory

Acknowledgments
Department Health of Fortaleza and the State of Ceará for the investigation
of the case, to the Central Laboratory of Public Health of Ceará and
Coroner’s Office Rocha Furtado (CO-RF) for conducting examinations and to
the members of the commission of investigation of deaths by arbovirus of
Ceará for the discussion and classification of these cases.

Funding
The case report was carried out with own financing.

Availability of data and materials
All data generated or analyzed during this study is included in this published
article [and its supplementary information files].

Authors’ contributions
RMABO, FKAB, AMPCM, IPG, ARS, RBB, ASRR, KWL, FMCA, RLSV, JWC, LPGC
participated in article writing. RMABO, AMPCM, KWL, RLSV the data collection
and analysis. RMABO, AMPCM, KWL, RLSV field research and interview with
the family. RMABO, FKAB, AMPCM, IPG, ARS, RBB, ASRR, KWL, FMCA, RLSV,
JWC, LPGC they reviewed the final version of the article. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
The informed consent form, confirms participation in the research and
allows publications, was signed by the patient’s husband and father of the
newborn.

Competing interests
The authors declare that they no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Collective Health, Federal University of Ceara (UFC), Fortaleza, CE, Brazil.
2Member of the Investigation Committee for arbovirus deaths, Fortaleza, CE,
Brazil. 3Central Laboratory of Public Health of Ceará (LACEN), Fortaleza, CE,
Brazil. 4Pathology, Federal University of Ceara (UFC), Fortaleza, CE, Brazil.
5Collective Health Departamento de Saude Comunitaria, Faculdade de
Medicina, Federal University of Ceara (UFC), Fortaleza, CE, Brazil.

Received: 11 October 2017 Accepted: 6 July 2018

References
1. Burt FJ, Rolph MS, Rulli NE, Mahalingam S, Heise MT. Chikungunya: a re-

emerging virus. Lancet Infect Dis. 2012;379(9816):662–71. https://doi.org/10.
1016/S0140-6736(11)60281-X.

2. Wahid B, Amjad A, Shazia R, Muhammad I. Global expansion of
chikungunya virus: mapping the 64-year history. IJID. 2017;58:69–76. https://
doi.org/10.1016/j.ijid.2017.03.006.

Oliveira et al. BMC Infectious Diseases  (2018) 18:333 Page 4 of 5

https://doi.org/10.1016/S0140-6736(11)60281-X
https://doi.org/10.1016/S0140-6736(11)60281-X
https://doi.org/10.1016/j.ijid.2017.03.006
https://doi.org/10.1016/j.ijid.2017.03.006


3. Robillard PY, Boumahni B, Gérardin P, Michault A, Fourmaintraux A, et al.
Vertical maternal fetal transmission of chikungunya virus. Ten cases among
84 pregnant women. Presse Med. 2006;35:785–788. https://doi.org/10.1016/
S0755-4982(06)74690-5.

4. Ramful D, Carbonnier M, Pasquet M, Bouhmani B, Ghazouani J, et al.
Mother-to-child transmission of chikungunya virus infection. Pediatr Infect
Dis J. 2007;26:811–5. https://doi.org/10.1097/INF.0b013e3180616d4f.

5. Gérardin P, Barau G, Michault A, Bintner M, Randrianaivo H, et al.
Multidisciplinary prospective study of mother-to-child chikungunya virus
infections on the island of La Reuniόn. PLoS Med. 2008;18;5(3):e60. https://
doi.org/10.1371/journal.pmed.0050060.

6. Gopakumar H, Ramachandran S. Congenital Chikungunya. JCNON. 2012;1(3):
155–6. http: https://doi.org/10.4103/2249-4847.101704.

7. Evans-Gilbert T. Case report: chikungunya and neonatal immunity: fatal
vertically transmitted chikungunya infection. AJTMH. 2017;96(4):913–5.
http://www.ajtmh.org/content/journals/10.4269/ajtmh.16-0491.

8. Lee GR, Bithell TC, Foerster J, Athens JW, Lukens JN, 1998. Wintrobe -
HematologiaClínica, EditoraManole - 9a Edição.

9. Fortaleza, Ceará, 2017. Boletim semanal de Chikungunya, 52ª semana
epidemiológica. https://saude.fortaleza.ce.gov.br/images/Boletins/chikungunya/
2017/52_Boletim-Chikungunya-Semana_Epidemiologica-52.pdf.

10. Villamil-Gómez W, Alba-Silvera L, Antonio Menco-Ramos A, Gonzalez-
Vergara A, Tatiana Molinares- Palacios T, et al. Congenital Chikungunya Virus
Infection in Sincelejo, Colombia: A Case Series. J Trop Pediatr. 2015;61:386–
392. https://doi.org/10.1093/tropej/fmv051.

11. Nigam A, Sharma S, Jain A, Gupta A, Prakash A. Vertical transmission of
chikungunya manifesting as Foetal pericardial effusion. J Assoc Physicians
India. 2016;64(12):76–79. https://www.ncbi.nlm.nih.gov/pubmed/28405994.

12. Ceará. Portaria N° 2099/2016. Publicada em 07 de dezembro de 2016.
Comitê Estadual de Investigação dos Óbitos por Arboviroses.

13. Crosby L, Perreau C, Madeux B, Cossic J, C A, et al. Severe manifestations of
chikungunya virus in critically ill patients during the 2013-2014 Caribbean
outbreak. Int J Infect Dis. 2016;48:78–80. https://doi.org/10.1016/j.ijid.2016.05.010.

14. Economopoulou A, Dominguez M, Helynck B, Sissoko D, Wichmann O, et al.
Atypical chikungunya virus infections: clinical manifestations, mortality and
risk factors for severe disease during the 2005–2006 outbreak on réunion.
Epidemiol infect. 2009;137(4):534–41. https://doi.org/10.1017/
S0950268808001167.

15. Cavalcanti LPG, D’angelo SM, DRQ L, FKA B, Siqueira AM, Miyajima F. Is the recent
increment in attributable deaths to type-2 diabetes (T2D) associated with the
latest Chikungunya outbreak in a major epidemic area in Brazil? Rev Soc Bras
Med Trop. 2018;51(1):63–5. https://doi.org/10.1590/0037-8682-0440-2017.

16. Barreto FKA, Montenegro RM Jr, Fernandes VO, Oliveira R, Batista LAA, Hussain
A, Cavalcanti LPG. Chikungunya and diabetes, what do we know? Diabetol
Metab Syndr. 2018;10(32):2–6. https://doi.org/10.1186/s13098-018-0329-2.

17. Bandeira AC, Campos GS, Sardi SI, Rocha VFD, Rocha GCM. Neonatal
encephalitis due to Chikungunya vertical transmission: First report in Brazil.
IDCases5: 57–59. 2016. https://doi.org/10.1016/j.idcr.2016.07.008.

18. Taksande A, Vilhekar KY. Neonatal chikungunya infection. J Prevention &
Infection Control. 2015;1(1):8.2015. http://infectioncontrol.imedpub.com/
neonatal-chikungunya-infection.pdf.

19. Torres JR, Falleiros-Arlant LH, Dueñas L, Jorge Pleitez-Navarrete J, Salgado
MD, et al. Congenital and perinatal complications of chikungunya fever: a
Latin American experience. Int J Infect Dis. 2016;51:85–8. https://doi.org/10.
1016/j.ijid.2016.09.009.

20. Passi G, Khan YZ, Chitnis DS. Chikungunya infection in neonates. Indian
Pediatr. 2008;45(3):240–2. http://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.548.5852&rep=rep1&type=pdf.

21. Gérardin, Sampériz S, Ramful D, Boumahni B, Bintner M, Alessandri J, Carbonnier
M, Tiran-Rajaoefera I, Beullier G, Boya I, Noormahomed T, Okoï J, Rollot O, Cotte L,
Jaffar-Bandjee MC, Michault A, Favier F, Kaminski MA, Fourmaintraux A, Fritel X.
Neurocognitive outcome of children exposed to perinatal mother-to-child
chikungunya virus infection: the CHIMERE cohort study on Reunion Island. PLoS
Negl Trop Dis. 2014; https://doi.org/10.1371/journal.pntd.0002996.

22. Clouet-Huerta D, Alfaro-Toloza P, Rodriguez-Morales AJ. Chikungunya in the
Americas: preparedness, surveillance and alert in Chile. Rev ChilenaInfectol.
2014;31:761–2.

23. Bedoya-Arias JE, Murillo-Garcia DR, Bolanos-Munoz E. Healthcare students and
workers' knowledge about epidemiology and symptoms of chikungunya fever
in two cities of Colombia. J Infect Dev Ctries. 2015;9:330–2.

24. Rodriguez-Morales AJ. Chikungunya virus infection: ecoepidemiological
considerations of a new threat for Latin America. One Health. 2015;8:22.

25. Rodríguez-Morales AJ, Paniz-Mondolfi AE. Venezuela: far from the path to
dengue and chikungunya control. J ClinVirol. 2015;66:60–1.

26. Cavalcanti LPG, Freitas ARR, Brasil P, Cunha RV. Surveillance of deaths
caused by arboviruses in Brazil from dengue to chikungunya. Mem Inst
Oswaldo Cruz. 2017;112(8):583–5. https://doi.org/10.1590/0074-02760160537.

27. Carvalho FHC, Cavalcanti LPG. The triple epidemic of arboviroses in Brazil.
Whats does this mean? Are we ready? Rev Med UFC. 2016;56(1):6–7.

Oliveira et al. BMC Infectious Diseases  (2018) 18:333 Page 5 of 5

https://doi.org/10.1016/S0755-4982(06)74690-5
https://doi.org/10.1016/S0755-4982(06)74690-5
https://doi.org/10.1097/INF.0b013e3180616d4f
https://doi.org/10.1371/journal.pmed.0050060
https://doi.org/10.1371/journal.pmed.0050060
https://doi.org/10.4103/2249-4847.101704
http://www.ajtmh.org/content/journals/10.4269/ajtmh.16-0491
https://saude.fortaleza.ce.gov.br/images/Boletins/chikungunya/2017/52_Boletim-Chikungunya-Semana_Epidemiologica-52.pdf
https://saude.fortaleza.ce.gov.br/images/Boletins/chikungunya/2017/52_Boletim-Chikungunya-Semana_Epidemiologica-52.pdf
https://doi.org/10.1093/tropej/fmv051
https://www.ncbi.nlm.nih.gov/pubmed/28405994
https://doi.org/10.1016/j.ijid.2016.05.010
https://doi.org/10.1017/S0950268808001167
https://doi.org/10.1017/S0950268808001167
https://doi.org/10.1590/0037-8682-0440-2017
https://doi.org/10.1186/s13098-018-0329-2
https://doi.org/10.1016/j.idcr.2016.07.008
http://infectioncontrol.imedpub.com/neonatal-chikungunya-infection.pdf
http://infectioncontrol.imedpub.com/neonatal-chikungunya-infection.pdf
https://doi.org/10.1016/j.ijid.2016.09.009
https://doi.org/10.1016/j.ijid.2016.09.009
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.548.5852&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.548.5852&rep=rep1&type=pdf
https://doi.org/10.1371/journal.pntd.0002996
https://doi.org/10.1590/0074-02760160537

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Cases
	Pregnant woman
	Newborn

	Discussion and conclusions
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

