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ABSTRACT

The cases reported the clinical characteristics and viral kinetics of DENV-1 and DENV-4 in two cases of congenital
dengue. We describe two neonates born to mothers with recent dengue infections, highlighting their clinical presenta-
tion, serological progression and outcomes. Both neonates had early onset of symptoms, with one tested positive for
DENV-4 and the other for DENV-1. Both experienced thrombocytopaenia without signs of haemoconcentration and
recovered uneventfully. Congenital dengue, although rare, should be considered in neonates with fever and other
suggestive symptoms in dengue-endemic areas. The two reported cases are unique in that both had congenital den-
gue fever with different serotypes, yet demonstrated prolonged NS1 antigen positivity and delayed seroconversion.
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INTRODUCTION

Dengue fever is the most common mosquito-borne
viral infection globally, predominantly affecting popula-
tions in tropical and subtropical regions. However, con-
genital dengue remains underreported, as most national
surveillance systems do not report vertical transmission
of dengue explicitly. The incidence of vertical transmis-
sion varies widely in the literature, ranging from 1.6% to
as high as 90%" 3. This wide range is likely due to incon-
sistencies in study methodologies, including variations in
diagnostic tools, timing of assessments, and case defini-
tions.

One of the largest cohorts was reported by Nguyen
et al* in Vietnam, describing 32 neonatal cases. Addi-
tional smaller series from Brazil’, France?, Mexico®, and
Paraguay’ contribute another 25 cases, bringing the total
described in literature to approximately 57 cases. These
reports demonstrate significant heterogeneity in clinical
and laboratory presentation across different geographic
regions, including different rates of fever, respiratory dis-
tress, petechiae, and leucopoenia. While virological data
is limited, it is noted that dengue virus serotype 2 (DENV
-2) was the predominant strain in both the Mexican and
Brazilian cohorts, the same groups that reported some of
the lowest rates of fever and petechiae. The mortality rate
was zero across most reported series, with the exception
of one death in the Mexican case series.

While dengue fever commonly affecting adolescents
and adults, rare cases of vertical transmission to neonates

present distinct diagnostic and management challeng-
es. Congenital dengue presents atypically in neonates,
with clinical and serological features differing from the
classical dengue. The classical dengue observed in older
children and adults is characterised by headache, retro-or-
bital pain, myalgia, arthralgia, and bone pain. In neonates,
these symptoms are either absent or cannot be assessed
due to their inability to verbalise discomfort®. Instead,
congenital dengue often presents as a non-specific febrile
illness, with manifestations such as lethargy, poor feed-
ing, respiratory distress, or a sepsis-like syndrome.

We reporttwo cases of congenital dengue in neonates,
describing the clinical presentations, serological progres-
sion and medical management. Both cases are notable for
involving different serotypes (DENV-1 and DENV-4),
yet shared a pattern of prolonged non-structural protein
1 (NS1) antigen positivity and delayed antibody serocon-
version, suggesting unique viral kinetics in this age group.

Case history
Patient 1

A male neonate was delivered at 38 weeks’ gestation
via caesarean section due to an oblique lie during labour.
The mother, a 27-year-old multiparous woman presented
with fever and vomiting for two days prior to delivery.
Laboratory results on admission showed leucopoenia
and thrombocytopaenia. She was tested positive for both
dengue NS1 antigen and immunoglobulin M (IgM), but
negative for dengue immunoglobulin G (IgG), indicating
an acute infection. A dengue serotyping test using quan-
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titative reverse transcription polymerase chain reaction
(qQRT-PCR) was performed for the mother on day 10 of
her illness, during the convalescent phase. However, the
result was negative.

The neonate weighed 3.28 kg with APGAR scores
of 9 and 10 at one and five minutes respectively. He was
admitted to the special care nursery (SCN) for observa-
tion due to the risk of vertical dengue transmission. The
neonate’s initial dengue serology (NS1, IgM and IgG) was
negative. Dengue serology was performed within the first
24 h of life despite the neonate being asymptomatic at
birth, as the mother had dengue fever near the time of
delivery, placing the neonate at high risk for congenital
dengue. At 30 h of life, he developed signs of respiratory
distress and required oxygen support. On day five, he de-
veloped fever, prompting a repeat of serological tests that
returned positive for NS1 but remained negative for IgM
and IgG. Dengue serotyping confirmed DENV-4 infec-
tion. By day seven, the neonate developed hepatomegaly
and thrombocytopaenia. However, the neonate did not
show any transaminitis or haemoconcentration through-
out hospitalisation. His haematocrit levels did not exceed
the initial readings of 53% at birth (Fig. 1). Serological
markers showed NS1 remained positive until day 19 of
life with IgM and IgG seroconversion occurred on day 9
and day 19 of life respectively (Fig. 2).

His fever subsided within four hours, and oxygen
supplementation of stopped on the twelfth day. He did
not require any intravenous fluids but received platelet
transfusion due to severe thrombocytopaenia. An ultra-
sound cranium did not show any intraventricular haemor-
rhage. He was discharged well after a 1 5-day hospital stay.
The neonate had an uneventful recovery and was started
on breastfeeding on day 2 of life. As maternal lactation
gradually increased, the neonate achieved full breastfeed-
ing by day 7 of life.

Patient 2

A female neonate was delivered at 38 weeks via
emergency caesarean section due to foetal distress. Her
30-year-old mother, para 2, had experienced fever without
any other accompanying symptoms a day before deliv-
ery. The mother was noted to have leucopoenia and tested
positive for Dengue NS1 antigen on admission.

The neonate weighed 2.95 kg and had similar AP-
GAR score as patient 1. She was admitted to the SCN
post-delivery due to the risk of congenital dengue. She
remained asymptomatic until day 5 when she developed
fever, jitteriness and macular rashes over the abdomen.
Dengue test revealed positive NS1 antigen but negative
IgM and IgG. Dengue serotyping confirmed DENV-1 in-
fection in both mother and child.
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Fig. 1: Serial laboratory parameter trends over time in two cases of congenital dengue. Each panel (A-E) illustrates the temporal trends for key

blood parameters, including: A. Total White Cells, B. Hematocrit, C. Platelet count, D. AST and E. ALT.




Liew et al: Viral kinetics in congenital dengue 269

Case 1
1 2 3 4 5 6 7 8 9 10
Respiratory distress
Fever
Hepatomegaly
Thrombocytopenia
[F’etechiae\
[NS1 positive
|igm Positive

1 12 13 14 15 16 17 18 19

1gG Positive

Case 2
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Fever
Jitteriness
Transaminitis
Thrombocytopenia
NS1 positive

[IlgM Positive
1gG Positive

Fig. 2: Timeline of clinical manifestations and serological markers in
two cases of congenital dengue.

Her clinical symptoms were transient, with fever last-
ing around 20 h and the jitteriness and rashes resolved the
same day. However, she developed thrombocytopaenia
and transaminitis the following day. Thrombocytopaenia
normalised by day 16 of life. Haemoconcentration was
notobserved in serial full blood counts (Fig. 1). Transami-
nitis peaked on day 11 with significantly elevated aspar-
tate aminotransferase (AST) levels compared to alanine
aminotransferase (ALT). Chest radiograph showed no
signs of myocarditis. NS1 remained positive until day 13,
with IgM and IgG seroconversion on day 9 and day 13,
respectively (Fig. 2).

The neonate remained haemodynamically stable
throughout the hospitalisation and was exclusively
breastfed from day 6 of life onward. She did not require
any intravenous fluid or oxygen therapy but received
platelet transfusions for severe thrombocytopaenia. An
ultrasound cranium was normal, and she was discharged
well after a 15-day hospital stay.

DISCUSSION

Congenital dengue is uncommon and typically occurs
when maternal infection is acquired near delivery before
protective antibodies can be transferred to the neonate’.
Clinical manifestations of congenital dengue generally
appear within the first week of life, with affected neonates
exhibiting fever, respiratory distress, rash, hepatomegaly
and transaminitis.

We report two cases with differing symptoms, born to
mothers with acute dengue infection. Patient 1 presented
with respiratory distress despite an initial negative NS1
antigen test. This could be attributed to low level of virae-
mia below the detection threshold of qualitative antigen
testing, which might have been detected if qRT-PCR had

been performed at birth. Later on, the onset of fever on day
five of life coincided with NS1 positivity, signifying active
viraemia. Patient 2 showed no respiratory symptoms but
developed fever, jitteriness and transaminitis by day five.
Both neonates in this report presented with fever. While
fever is a common feature of dengue in older children,
its frequency in congenital dengue is highly variable, re-
ported in 20% to 100% of cases across studies** '°. This
variability may reflect differences in immune maturity, vi-
raemia levels, or the protective effect of maternal antibod-
ies. The brief duration of fever in patient 1 is not unusual,
as dengue can present across a wide clinical spectrum,
from transient febrile responses to prolonged fever. Next,
elevated liver enzymes are observed in 25% to 33% of
neonates with congenital dengue™ '°. Both our patients and
a Vietnamese cohort showed predominant AST elevation
over ALT. This pattern may reflect a systemic inflamma-
tory response or involvement of non-hepatic tissue rich in
AST, such as cardiac and skeletal muscle.

Young neonates are predisposed for severe dengue in-
fectionsduetotheirimmatureimmunesystem. The waning
of maternal antibodies can lead to more severe outcomes
through antibody-dependent enhancement (ADE)!!2,
ADE occurs when non-neutralizing antibodies facilitate
the entry of dengue virus into the cells and replicate more
easily, potentially worsening the severity. This mecha-
nism is particularly relevant in infants born to mothers
with recent dengue infection, as maternal antibodies may
decline over time and become sub-neutralizing, increas-
ing the infant’s risk for severe disease. However, the two
neonates described had mild illness without signs of hae-
moconcentration. In neonates, absolute haematocrit val-
ues are not a reliable parameter of plasma leakage due to
their naturally higher haematocrit values after delivery'3.
Instead, a more reliable indicator of plasma leakage is an
increase from baseline haematocrit of more than 20%3,
which was not observed in both patients. In our report, the
mild clinical course is unlikely due to maternal antibody
protection since the infants had absence of detectable IgG
at birth. Instead, it may reflect an attenuated response due
to the neonate’s immunological immaturity. The mild
course of illness aligns with other reports of congenital
dengue® ' 4 suggesting distinct pathophysiology from
dengue in older infants, where waning maternal antibod-
ies can predispose to severe disease through ADE.

Treatment for dengue is primarily supportive and the
transfusion of platelets are generally not recommended in
dengue infections. However, there are reported cases in
literature where platelet transfusions have been given'>!7,
despite the controversy surrounding thispractice. Thiswas
likely considered due to the risk of intraventricular haem-
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orrhage in neonates, with thrombocytopaenia recognised
as a risk factor for intraventricular haemorrhage'®. Both
our patients received platelet transfusions to mitigate the
risk of intraventricular haemorrhage after careful consid-
eration of the benefits and risks of the transfusion.

In addition to supportive care, breastfeeding in the
context of maternal dengue infection warrants further
discussion. Dengue viral RNA can be detected in breast
milk during maternal viraemia'®-?°, leading to postulation
on breastfeeding as a potential route of transmission, al-
though postnatal transmission via breast milk has notbeen
definitely established. However, the benefits of breast-
feeding are widely considered to outweigh this theoreti-
cal risk, and major public health authorities, including the
U.S. Centers for Disease Control and Prevention (CDC)
and the World Health Organisation (WHO), continue to
recommend breastfeeding even in mothers with dengue.
Inthisreport, patient 1 developed fever onday 5 of life and
was partially breastfed at that time. Given the incubation
period and clinical timeline, transplacental transmission
remains the more likely route of infection.

The typical serological progression of dengue infec-
tion includes positivity of the NS1 antigen in the first week
of illness and emergence of [gM antibodies around day 3
to 5%. However, the serological kinetics in neonates with
congenital dengue could differ. Notably, in our patients,
there was prolonged antigenaemia up to day 19 of life.
The persistence of NS1 antigen beyond the usual win-
dow may be explained by immature neonatal clearance
mechanisms or delayed immune activation. Prolonged
NSI positivity has also been reported in immunocompro-
mised individuals?', suggesting a link between immune
maturity and antigen clearance. Additionally, both neo-
nates demonstrated IgM seroconversion by day 9, with
subsequent IgG seroconversion occurring between day 13
and day 19. This indicates a delayed immune response in
neonates compared to older populations.

Several limitations must be acknowledged. First, the
small sample size limits generalisability of the findings.
Second, the absence of viral load quantification hinders
the ability to correlate clinical outcomes with the viral
load. In addition, the lack of long-term follow-up pre-
cludes evaluation of long-term clinical outcomes. Fu-
ture larger cohorts that perform quantitative virological
assessments, and longitudinal monitoring are needed to
build upon these findings and address these gaps.

CONCLUSION

Our report highlights the importance of considering
dengue in the differential diagnosis for neonates present-

ing with fever and thrombocytopaenia in endemic areas.
The prolonged NS1 positivity and delayed seroconver-
sion illustrate the unique serological kinetics of dengue in
neonates. Lastly, the availability of serotyping results in
our patients further adds uniqueness to our report.

KEY MESSAGE

Consider congenital dengue as a differential diagno-
sis for neonates with fever in endemic regions. Prolonged
NSI1 antigenaemia and delayed antibody seroconversion
occurred in these neonates highlight the unique viral ki-
netics and immune responses compared to older popula-
tions.

Ethical statement

This case report was conducted in accordance with
the ethical principles of the Declaration of Helsinki. Writ-
ten informed consent was obtained from the patients’ le-
gal guardians for the publication of clinical information
and medical data. Patient confidentiality and anonymity
were strictly maintained throughout the preparation of
this manuscript, and all identifying information has been
omitted to protect patient privacy.

Conflict of interest: None

ACKNOWLEDGEMENTS

The authors thank the Director-General of Health
Malaysia for permission to publish this article.

REFERENCES

1. Arragain L, Dupont-Rouzeyrol M, O’Connor O, et al. Vertical
transmission of dengue virus in the peripartum period and viral
kinetics in newborns and breast milk: New data. J Pediatric In-
fect Dis Soc 2017; 6(4): 324-331.

2. Basurko C, Carles G, Youssef M, Guindi WE. Maternal and fe-
tal consequences of dengue fever during pregnancy. Eur J Ob-
stet Gynecol Reprod Biol 2009; 147(1): 29-32.

3. Tan PC, Rajasingam G, Devi S, Omar SZ. Dengue infection in
pregnancy: prevalence, vertical transmission, and pregnancy
outcome. Obstet Gynecol 2008; 111(5): 1111-7.

4. Nguyen TM, Huan VT, Reda A, et al. Clinical features and out-
comes of neonatal dengue at the Children’s Hospital 1, Ho Chi
Minh, Vietnam. J Clin Virol 2021; 138: 104758.

5. Ribeiro CF, Lopes VG, Brasil P, Coelho J, Muniz AG, Nogueira
RM. Perinatal transmission of dengue: a report of 7 cases. J Pe-
diatr 2013; 163(5): 1514-6.

6. Campos CE GD, Mejia OE, Comparan DC, Casillas JA, Busta-
mante DE, Garcia YB, ef al. Dengue neonatal: serie de casos.
Revista Latinoamericana de Infectologia Pediatrica 2022,
35(2): 81-85.



10.

11.

12.

13.

14.

Correspondence to:

Received: 16 July 2025

Liew et al: Viral kinetics in congenital dengue

Britez S MR, Lacarrubba J, Mendieta E, Céspedes E, Genes L.
Dengue de transmision vertical: revision de una serie de casos.
Pediatria (Asuncion) 2014; 35(2): 81-85.

Organization WH. Dengue guidelines, for diagnosis, treatment,
prevention and control. 2009. Available from: https://www.who.
int/publications/i/item/9789241547871 (Accessed on March 06,
2025).

Yin X, Zhong X, Pan S. Vertical transmission of dengue infec-
tion: The first putative case reported in China. Rev Inst Med
Trop Sao Paulo 2016; 58: 90.

Mazarin N, Rosenthal JM, Devenge J. Mother-infant dengue
transmission during the 2009-2010 dengue epidemic: report of
four cases. Arch Pediatr 2014; 21(7): 745-9.

Halstead SB, Lan NT, Myint TT, et al. Dengue hemorrhagic fe-
ver in infants: research opportunities ignored. Emerg Infect Dis
2002; 8(12): 1474-9.

O’Driscoll M, Buddhari D, Huang AT, et al. Maternally derived
antibody titer dynamics and risk of hospitalized infant dengue
disease. Proc Natl Acad Sci USA 2023; 120(41): €2308221120.
Henry E, Christensen RD. Reference intervals in neonatal he-
matology. Clin Perinatol 2015; 42(3): 483-97.

Gupta S, Choudhury V, Gupta NP, Gupta V, Pandita A. Congeni-
tal dengue in neonate. Clin Case Rep 2021; 9(2): 704-706.

Negeri Sembilan, Malaysia.
E-mail: davidngce@gmail.com

16.

17.

18.

19.

20.

21.

271

Swaminathan A, Kirupanandhan S, Rathnavelu E. Challenges
in a unique presentation of congenital dengue with congenital
heart disease. BM.J Case Rep 2019; 12(6).

Ramani Ranjan KK, Nandini Nagar. Congenital dengue infec-
tion: Are we missing the diagnosis? Pediatric Infectious Dis-
ease 2016; 8(4): 120-123.

Bopeththa B, Hemapriya S, Gayan Niranga KK, Kotigala DSK.
A case report of dengue haemorrhagic fever during the peripar-
tum period: challenges in management and a case of vertical
dengue transmission. BMC Infect Dis 2018; 18(1): 427.

Peng T, Shan Y, Zhang P, Cheng G. Bleeding in neonates with
severe thrombocytopenia: A retrospective cohort study. BMC
Pediatr 2022; 22(1): 730.

Barthel A, Gourinat AC, Cazorla C, Joubert C, Dupont-Rouzey-
rol M, Descloux E. Breast milk as a possible route of vertical
transmission of dengue virus? Clin Infect Dis 2013; 57(3): 415—
7.

Arya SC, Agarwal N. Implications of a possible route of verti-
cal transmission of dengue virus by breast milk. J Matern Fetal
Neonatal Med 2014; 27(13): 1394-5.

Sohail A, Zhong S, Nguyen PY, McGuinness SL, Leder K.
Dengue fever in immunocompromised patients: A systematic
review and meta-analysis. Int J Infect Dis 2024; 149: 107272.

David Ng Chun-Ern, Paediatric Department, Hospital Tuanku Ja’afar Seremban, Jalan Rasah, 70300 Seremban,

Accepted in revised form: 14 October 2025



