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We sequenced the virus genomes from 3 pregnant women 
in Thailand with Zika virus diagnoses. All had infections 
with the Asian lineage. The woman infected at gestational 
week 9, and not those infected at weeks 20 and 24, had 
a fetus with microcephaly. Asian lineage Zika viruses can 
cause microcephaly.

Although Zika virus has circulated in Asia longer than 
in the Americas, only 3 confirmed cases of congenital 

Zika virus infection with microcephaly have been reported 
in Asia (2 Thailand, 1 Vietnam) (1). As of June 2018, the ge-
nomic sequences of the viruses from these 3 cases have not 
been reported; thus, whether these cases were caused by an 
Asian lineage or an imported American lineage is unknown.

Several mechanisms involving virus genome se-
quences have been proposed to explain how Zika virus 
might cause microcephaly (2). Liang et al. (3) showed in 
vitro that replication of both the African (strains MR766 
and IbH30656) and American (strain H/PF/2013) lineage 
viruses suppress Akt phosphorylation; this suppression is 
caused by an accumulation of mutations in the Zika vi-
rus genome that increase the number of phosphorylation 
sites on virus proteins that compete with host proteins for 
phosphorylation. Yuan et al. proposed that a serine to as-
paragine substitution (S17N) in the premembrane protein 
(stably conserved in the American lineage but not in the 
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Figure. Maximum-likelihood phylogenetic analysis of nonredundant Zika virus genomes including 7 isolates from patients in Thailand, 
2016–2017, and amino acid changes corresponding with 3 evolutionary events (2). Circles indicate the Zika virus isolates from this report; 
the Zika virus strains used by Liang et al. (3) are indicated by asterisks and Yuan et al. (4) by squares. The key amino acid residue changes 
corresponding with the 3 evolutionary events (2) are shown, and the conserved amino acid substitution S17N, present in the American 
lineage but not in the other lineages, is in bold. The amino acid residues of the 7 isolates from this report are identical to those of the other 
Asian lineage isolates. C, capsid; prM, premembrane; NS, nonstructural protein. Scale bar indicates nucleotide changes per basepair.



Asian) contributes to the onset of microcephaly (4). An in-
creased frequency of retinoic acid response elements in the 
American lineage genome versus the Asian lineage genome 
has also been observed (2). We question these explanations 
because we report a confirmed case of congenital Zika vi-
rus infection with microcephaly in Thailand caused by an 
Asian lineage virus.

We sequenced 7 Zika virus genomes obtained from 5 
patients, including 3 pregnant women (PW1–3), in 2016 
and 2017. PW1 had fever, maculopapular rash, and mild 
conjunctivitis at 24 weeks of gestation. Her urine sample 
was positive for Zika virus (BKK05, GenBank accession 
no. MG807647), and she gave birth to an infant without 
birth defects at full term. PW2 had a suspected Zika virus 
infection at 9 weeks’ gestation with high fever, maculopap-
ular rash, and mild conjunctivitis. At 16 weeks, a sample 
of the amniotic fluid was positive for Zika virus (BKK03, 
GenBank accession no. MG548660). The pregnancy was 
terminated at 17 weeks. Autopsy of the fetus demonstrated 
a head circumference of 12.5 cm (less than the third per-
centile for this gestational age); Zika virus was detected in 
the brain (BKK02, GenBank accession no. MF996804) and 
placenta (BKK04, GenBank accession no. MG548661). No 
other etiologic agents associated with birth defects (cyto-
megalovirus, herpes simplex virus types 1 and 2, rubella 
virus, syphilis virus, Toxoplasma gondii, Treponema pal-
lidum) were detectable by real-time PCR. PW2 had detect-
able hepatitis B viral surface antigen but no concurrent 
medical conditions. These findings suggest that Zika virus 
was the causative agent of this case of microcephaly. PW3 
had a maculopapular rash without fever or conjunctivitis 
and received a Zika virus diagnosis at 20 weeks’ gestation. 
Her urine sample was positive for Zika virus (BKK07, 
GenBank accession no. MH013290), and she gave birth 
to a healthy infant at full term. The last 2 samples were 
from a 6-year-old child with mild fever and maculopapu-
lar rash (BKK06, GenBank accession no. MG807647) 
and a 64-year-old man with fever and maculopapular rash 
(BKK01, GenBank accession no. KY272987).

We retrieved 121 nonredundant Zika virus genomes 
(444 viruses, 99.9% nucleic acid identity cutoff) from Gen-
Bank to compare these isolates by phylogenetic analysis. 
All 7 BKK Zika virus isolates grouped within the Asian 
lineage (Figure). Virus from the amniotic fluid (BKK03), 
fetal brain (BKK02), and placenta (BKK04) of PW2 close-
ly resembled each other (5 mismatches in BKK04 and 6 in 
BKK03, overall 99.898% identity). These 3 isolates were 
separated on the tree from their closest neighbor, a 2016 
isolate from Singapore, by 40 mismatches. The number of 
retinoic acid response elements and predicted phosphoryla-
tion sites in BKK01–BKK07 was the same as the number 
in other Asian lineage Zika viruses (2). Also, the S17N sub-
stitution in premembrane was absent in all 7 isolates. Thus, 

all 3 proposed mechanisms failed to explain the case of 
congenital Zika virus infection with microcephaly in PW2. 
This case clinically resembled that of a woman in Finland 
infected during week 11 of pregnancy while traveling in 
Mexico, Guatemala, and Belize (5); in that case, Zika virus 
was detected in the brain of the aborted fetus at week 21.

The 3 cases in pregnant women described here support 
the hypothesis that the timing of Zika virus infection during 
pregnancy might be a key contributor to the development of 
microcephaly during congenital Zika virus infection. PW2 
was infected around week 9 of gestation, during embryonic 
neurulation and cortical neurogenesis, which lay the foun-
dation for the developing brain. Infection during weeks 20 
(for PW3) and 24 (for PW1) of gestation did not lead to mi-
crocephaly. Our observations are in agreement with reports 
involving American lineage Zika viruses that show a high 
risk for microcephaly when infection occurs before week 
21 (6), during weeks 7–14 (7), or during the first trimester 
(8–10). Our findings show that Zika viruses circulating in 
Asia can cause microcephaly, just like American strains.
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We report human infection with a Dirofilaria repens nema-
tode likely acquired in Senegal. An adult worm was extract-
ed from the right conjunctiva of the case-patient, and blood 
microfilariae were detected, which led to an initial misdiag-
nosis of loiasis. We also observed the complete life cycle of 
a D. repens nematode in this patient.

On October 14, 2016, a 76-year-old man from Belgium 
was referred to the travel clinic at the Institute of Trop-

ical Medicine (Antwerp, Belgium) because of suspected 
loiasis after a worm had been extracted from his right con-
junctiva in another hospital. Apart from stable, treated arte-
rial hypertension and non–insulin-dependent diabetes, he 
had no remarkable medical history. For the past 10 years, 
the patient spent several months per year in a small beach 
house in Casamance, Senegal, and did not travel to any 
other destination outside Belgium. His last stay in Senegal 
was during October 2015–May 2016, during which time he 
took care of dogs roaming on the beach.

On September 30, 2016, unilateral right conjunctivitis 
developed in the patient, and he was referred to an ophthal-
mologist, who extracted a worm (length 10 cm, diameter 
470 µm) (Figure, panel A). The patient did not report any 
previous symptoms such as itching, larva migrans, or mi-
gratory swelling.

Results of a physical examination were unremarkable. 
Blood analysis showed a leukocyte count of 8,330 cells/µL 
and 16.8% eosinophils. All other first-line laboratory pa-
rameters, including total level of IgE, were within reference 
ranges. A pan filaria IgG-detecting assay (Acanthochei-
lonema viteae ELISA Kit; Bordier Affinity Products SA, 
Crissier, Switzerland) showed a positive result. All other 
relevant serologic assays showed negative results. Blood 
smear examination after Knott concentration showed 6 mi-
crofilariae of Dirofilaria sp./mL of blood. 

Although treatment for such infections is not well 
established, the patient was given ivermectin (200 µg/
kg, single dose) on October 15. The patient had gener-
al itching and fever (temperature up to 40°C) the next 
day. Blood test results on October 26 showed a leuko-
cyte count of 8,410 cells/µL and 27.9% eosinophils. The 
patient recovered uneventfully. In September 2017, the 
patient was free of symptoms, and his eosinophil count 
was 470 cells/µL.

Human dirofilariasis is a mosquitoborne zoonosis 
caused by filarial worms of the genus Dirofilaria, which 
has 2 subgenera: Dirofilaria (the most common species is 
D. immitis) and Nochtiella (the most common species is 
D. repens). The main clinical manifestations are subcutane-
ous or ocular nodules, and a diagnosis is usually made by 
biopsy or worm extraction. The risk for humans to acquire 
dirofilariasis has increased because of climate changes and 
larger distribution ranges of vectors (1).

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 24, No. 9, September 2018 1761

RESEARCH LETTERS


