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Abstract. Information is limited regarding differential serological responses after acute Zika virus (ZIKV) infections and
prevalenceof cross-reactivitywith anti-dengue virus (DENV) assays comparing childrenandadults. Early convalescent sera
froma cohort of suspectedmild DENV cases betweenDecember 2016 andSeptember 2018 atBamrasnaradura Infectious
Diseases Institute in Thailand were tested for nonstructural protein 1 (NS1)–based anti-ZIKV IgM and IgG ELISAs (Euroim-
mun), and in-house anti-DENV IgM- and IgG-capture ELISAs. ZIKV cases were identified by positive real-time reverse
transcriptase-polymerase chain reaction on urine. Sera from 26 (10 children and 16 adults) ZIKV and 227 (153 children
and 74 adults) non-ZIKA cases collected at the median duration of 18 days (interquartile range [IQR] 18,19) post-onset of
symptomswere tested.ComparingpediatricZIKV toadult ZIKVcases, themeananti-ZIKV IgM ratiowashigher (2.12 versus
1.27 units, respectively; P5 0.07), whereas mean anti-ZIKV IgG ratio was lower (3.13 versus 4.24 units, respectively; P5
0.03). Sensitivity of anti-ZIKV IgM and specificity of anti-ZIKV IgG in pediatric ZIKV were higher than in adult ZIKV cases
(80.0% versus 43.7% and 79.1% versus 43.2%, respectively). No cross-reactivity with anti-DENV IgM- and IgG-capture
ELISAwere reported in pediatric ZIKVcases in our study,whereas 25%and12.5%were found in adult ZIKV cases, respec-
tively. Age-related ZIKV serological differences have been observed. Positive NS1-based anti-ZIKV IgM and IgG ELISA at
the early convalescent phase could be useful for ZIKV diagnosis in children, even in a dengue endemic setting.

INTRODUCTION

Zika virus (ZIKV), a single-stranded RNA virus belonging to
the Flavivirus genus and Flaviviridae family, is primarily trans-
mitted through infectedAedes speciesmosquitoes, and other
routes include sexual contact, mother-to-child transmission,
blood and blood products transfusions, and organ transplan-
tation.1 Since its identification in 1947, the first large ZIKV out-
break occurred on the Island of Yap in 2007, and during
2013–2017, ZIKV spread across the Pacific and Americas,
causing rare but serious consequences, including congenital
microcephaly and Guillain–Barr�e syndrome.2 Since then,
ZIKV has become the global public health threat.3 Zika virus
is amember of themosquito-borne flaviviruses, whose phylo-
genetic analysis was closely related to dengue virus (DENV).4

Immunological cross-reactivity between different type of
flaviviruses have raised concerns for serological diagnosis,
especially between DENV and ZIKV.4,5 Currently, specific
molecular testing by real-time reverse transcriptase polymer-
ase chain reaction (RT-PCR) is the preferred method to
confirm acute ZIKV infection6; however, it is costly and not
routinely performed in clinical settings.
Most acuteZIKV infectionsareasymptomatic; only 20%man-

ifest symptoms.7 Zika virus disease may mimic non-severe
forms of DENV disease, which makes accurate diagnosis even
more difficult, especially in areas endemic for arboviruses.8

Recent studies have also revealed varied clinical features of
ZIKV disease according to their age; which pediatric ZIKV cases
reported milder symptoms than adult ones.9–11 Hence, most
pediatricZIKVcaseswerenotproperlydiagnosedunder thecur-
rent World Health Organization’s ZIKV case definitions because
their symptoms were nonspecific, particularly in young chil-
dren.10,11 No clear explanation for this age-dependent clinical
features has been documented; and information regarding

age-specific serological responses following ZIKV infections
has also been lacking. To date, controversy still exists regarding
whetheraprevious infectionbyZIKVorDENVprotectsagainstor
enhancesasecondary infectionbyaheterologousflavivirus.12,13

At present, several ELISA platforms are available to detect
serological responses following specific flavivirus infections,
and these vary in sensitivity, specificity, and degree of immu-
nological cross-reactivity betweendifferent populations in dif-
ferent geographic regions.14–16 Our understanding of the
serological response to ZIKV infection and cross-reactivity
withDENVassays remainsvery limited,particularly inchildren.
We aimed to study the serological responses after acute ZIKV
infection in a dengue endemic area comparing children and
adults, and the cross-reactivitywith the serological diagnostic
assays for DENV infection.

MATERIALS AND METHODS

The serumsampleswere collected froma cohort of patients
enrolled in a prospective study of ZIKV disease among sus-
pected non-severe DENV cases during December 2016 to
September 2018 at the Bamrasnaradura Infectious Diseases
Institute,Nonthaburi, Thailand.11 Thepatient-enrollment crite-
ria were all children (aged # 15 years) and adults (aged . 15
years) both presenting with acute illness suspected of DENV
disease without evidence of plasma leakage (no rising of
hematocrit$ 20% over baseline). Zika virus cases were iden-
tified by positive PCR (RealStarVR Zika Virus RT-PCR Kit 1.0;
Altona Diagnostics, Hamburg, Germany) on urine, collected
within 7 days of symptoms onset.
Theserumsampleswerecollectedondays1862post-onset

of symptoms and were sent to the Thai NIH for anti-ZIKV and
anti-DENV serologic assays. The anti-ZIKV serological assays
were performed using commercial ELISA kit (EUROIMMUN,
L€ubeck, Germany), whereas the anti-DENV serological assays
were performed using in-house IgM- and IgG-capture ELISA.
All participants provided written informed consent with assent
forms from children aged. 7 years.
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