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Background.  Falciparum malaria transmission has failed to decline in propor-
tion to control efforts in certain regions such as Bungoma county, western Kenya. 
One proposed strategy to eradicate malaria is ring testing and treatment; however, it 
remains unknown whether infections spread locally or if asymptomatically infected 
household members are a risk factor for clinical disease.

Methods.  From April 2013 to June 2014, we enrolled 442 cases (RDT+ chil-
dren hospitalized with malaria) and 442 matched controls; all household members of 
cases and controls were also enrolled and tested, of which 13.6% (n = 608/4449) were 
RDT+. From each RDT+ participant, parasite gDNA was PCR-amplified at both Pf 
circumsporozoite protein (csp) and apical membrane antigen 1 (ama1) loci, amplicons 
sequenced on an Illumina Miseq, and haplotypes inferred using dada2.

Results.  We identified 120 csp and 180 ama1 unique haplotypes (Figure 1). We 
evaluated the genetic distance between infected individuals using three novel indices: 
sharing of parasite haplotypes on binary and proportional scales and the L1 norm. 
Case children median [IQR] binary/proportional sharing of both csp and ama1 hap-
lotypes was significantly increased with members of their origin household (e.g., csp 
binary sharing: origin = 50.3 [0–87.5] vs. similar household = 0 [0–50.3]; P = 0.01; 
Wilcoxon sign-rank test), indicating that cases are more likely to share haplotype-iden-
tical parasites with members of their own household (Figure 2). We also computed 
population-level haplotype sharing indices for all pairs of case children and observed 
no association between genetic relatedness and geographic distance. In contrast, we 
identified a strong inverse relationship between haplotype sharing and temporal dis-
tance, which we exploited to identify the molecular signature of an outbreak (Figure 3).

Conclusion.  Overall, these findings suggest that, although haplotype sharing is 
more common within households, temporal rather than geographic proximity predicts 
parasite genetic similarity. The observation that identical haplotype combinations are 
found nearly simultaneously across the study area implies that ring testing approaches 
may not effectively reduce transmission.
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Background.  Diagnosing ZIKV infection in children in dengue (DENV) 
endemic regions is challenging. The kinetics and effects of maternal Ab on infant infec-
tion responses remain unknown, as do the ND effects of ZIKV acquired in early life.

Methods.  This is a population-based prospective cohort study in infant–mother 
pairs and children <5 years in a rural DENV endemic area of Guatemala evaluating 
the incidence and ND outcomes of postnatally cquired ZIKV infection. Subjects were 
followed 1 year for symptoms of flavivirus-like illness (FLI), serologic and virologic 
evidence of ZIKV or DENV infection and ND outcomes. ZIKV and DENV neutraliz-
ing antibodies (NAb) were measured at enrollment and longitudinally. Subjects were 
classified as ZIKV- or DENV-infected based on NAb. Specimens from acute illnesses 
were tested for viral RNA by rRT-PCR. ND was assessed at enrollment and longitudi-
nally using an adapted Mullen Scales of Early Learning (MSEL).

Results.  In total, 1,371 subjects (374 children 1–5 years, 500 infants, 497 mothers) 
were enrolled from June 2017 to July 2018. Among 1,335 evaluable subjects, 7.6% (101) 
had serologic evidence of recent ZIKV infection (NAb >500 or >100 and DENV-neg); 
13.2% (176) were DENV-pos only; 44.8% (598) were ZIKV-neg (NAb15 −<100) or low 
(<500) ZIKV and DENV NAb, suggesting prior flavivirus infection or cross-reactiv-
ity (Figures 1 and 2). ZIKV infection alone was more prevalent in children 1–5 years, 
while infants’ serologic pattern was similar to that of their mothers. One child ZIKV 
seroconverted. In 391 FLI episodes (67 children 1–5 years and 215 infants with fever, 
rash, myalgia, and conjunctivitis; 109 mothers with fever, myalgia, and joint pain), 
acute DENV infections, but not ZIKV, were identified by rRT-PCR. MSEL scores were 
similar to US norms in infants <12 m (composite mean 94.8, SD 11.9), but lower in 
children 1–5 years in all domains (mean 75.1, SD 17.4, P < 0.0001) (Figure 3).

Conclusion.  Serologic evidence of recent ZIKV infection, but no acute ZIKV, 
was documented in young children in Guatemala. Infant seroreactivity derives from 
prior maternal infection and DENV cross-reactivity. Observed substantial differences 
in ND scores between infants and children 1–5 years challenge the ability to isolate the 
potential effects of ZIKV infection in early life. NIAID Contract HHSN272201300015I 
Task Order HHSN27200013. FMM and EJA Co-PIs.


