
from EVD was 529/µL on August 9, 2016. He reported 
compliance with his ART regimen and denied any serious 
illness since the time of his HIV diagnosis.

The patient enrolled in the Men’s Health Screening Pro-
gram on October 21, 2015. Per program protocol, his semen 
was tested every 4 weeks for Ebola virus by RT-PCR using 
described methods (2). Specimens are considered positive if 
viral structural protein 40 gene and nucleoprotein gene tar-
gets of Ebola virus have Ct values <40, and indeterminate if 
only 1 gene target has a Ct <40. Since his enrollment in the 
program, the semen of the patient has been positive for Ebola 
virus RNA up to 565 days after he was discharged from the 
ETU. Ct values plateaued to indeterminate for samples up 
to 758 days after discharge (Figure). Although detection of 
Ebola virus RNA by RT-PCR does not necessarily indicate 
the presence of infectious virus, a previous study reported 
Ebola virus infectivity by RT-PCR–positive human semen 
samples in immunodeficient mice (3).

The prolonged period during which Ebola virus RNA 
was detected in this patient adds to evidence (2–4) that 
there is heterogeneity in duration of Ebola virus persistence 
in semen among survivors of EVD. Although etiology of 
this heterogeneity is unclear, possible explanations for this 
patient include age-associated effects (2), attenuated clear-
ance caused by dual HIV infection, immunosuppression 
from etiologies other than HIV, severity of acute illness, or 
unknown host genetic factors. Although the patient had an 
adequate CD4 cell count, chronic inflammation, immune 
system dysregulation, and accelerated immunoscenescence 
in well-controlled HIV patients have been described and 
are clinically manifested as early cardiovascular disease, 
neurocognitive disorders, metabolic syndrome, and non–
AIDS-associated cancers (5). Therefore, co-infection with 
HIV might play a role in persistence of Ebola virus in se-
men, despite an adequate clinical response to ART.

Because HIV infection is treatable and testing is readily 
available in West Africa, semen testing programs for Ebola vi-
rus should consider offering HIV testing to male survivors of 
EVD with persistently detectable Ebola virus in semen. Fur-
thermore, HIV care was interrupted during the Ebola outbreak 
in West Africa because of closure of clinics and interruption 
of ART distribution (6). This case- patient had a favorable 
outcome for EVD despite being HIV positive, which empha-
sizes the need for continuing treatment for HIV infection in 
the setting of a large-scale Ebola outbreak. In addition, this 
case highlights the need for a better understanding of the role 
that co-infection with HIV might play in persistent detection 
of Ebola virus RNA in male survivors of EVD.
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We conducted a study in Binh Phuoc, Vietnam, in 2015 on 
the therapeutic efficacy of dihydroartemisinin/piperaquine 
for Plasmodium falciparum malaria. A high number of treat-
ment failures (14/40) was found, and piperaquine resis-
tance in Vietnam was confirmed. A change in the malaria 
treatment policy for Vietnam is in process.

The high failure rate of artemisinin-based combination 
therapy in the treatment of uncomplicated Plasmo-

dium falciparum malaria has been a growing concern in 
the Greater Mekong Subregion of Southeast Asia. High 
numbers of treatment failures were reported for dihydroar-
temisinin/piperaquine in Cambodia (1), but efficacy of this 
drug has remained high in Vietnam since its introduction 
in 2003. We investigated dihydroartemisinin/piperaquine 
efficacy in the treatment of uncomplicated P. falciparum 
malaria in Binh Phuoc Province, Vietnam, during August–
December 2015. We looked for molecular markers of drug 
resistance and determined piperaquine blood levels in treat-
ed patients to assess if piperaquine resistance was present 
in Vietnam. This study was approved by the ethics boards 
of the Ministry of Health in Vietnam and the Western Pa-
cific Regional Office of the World Health Organization. 

The National Institute of Malariology, Parasitology, 
and Entomology conducted this study as part of routine sur-
veillance on drug efficacy following the 2009 World Health 
Organization protocol (2). After obtaining written consent, 
patients (age of inclusion, 2–60 years) were enrolled and 
given dihydroartemisinin/piperaquine (Pharbaco, Hanoi, 
Vietnam) at a target dosage of 2.4 mg/kg for dihydroarte-
misinin and 18 mg/kg for piperaquine once a day for 3 days. 
Patients with treatment failures were subsequently given 
quinine hydrochlorate (30 mg/kg/d) and doxycycline (3 mg/
kg/d) for 7 days. Primary endpoint was adequate clinical and 
parasitologic response (ACPR) on day 42; PCR genotyping, 
comparing day 0 and day of failure samples, was used to dis-
tinguish recrudescence from reinfection with another strain 
(2). Dried blood spots were collected on day 0 and analyzed 
for mutations in the K13 propeller domain (3), Pfmdr1 copy 
number (4), and Pfplasmepsin2 (PfPM2) copy number (5), 
which are markers associated with artemisinin, mefloquine, 
and piperaquine resistance, respectively. By using a previ-
ously established relationship between capillary whole blood 
and venous plasma, piperaquine plasma concentrations were 
calculated from blood spots collected day 7 (6). Sequencing 
was done by the Institut Pasteur in Cambodia, and the piper-
aquine blood levels were assessed by the Mahidol Oxford 
Tropical Medicine Research Unit in Thailand.

Forty-six patients with uncomplicated P. falciparum 
malaria were enrolled; 44 were followed until day 42, and 
2 were lost to follow-up after day 14. Mean age of enrolled 
patients was 26.9 (range 14–53) years, and 93% (43/46) 
were male. Geometric mean parasitemia on day 0 was 
17,759 (range 1,514–97,454)/μL.

On day 3, half (23/46) of patients were parasitemic. 
On day 42, a total of 65% (26/40, 95% CI 48.3%–79.4%) 
had an ACPR, and 35% (14/40) had recrudescence; 4 were 
withdrawn because they became reinfected.

Artemisinin resistance is defined as delayed parasite 
clearance and is associated with mutations in the K13 pro-
peller domain, the most prevalent being the C580Y mu-
tation in the eastern Greater Mekong Subregion (7). K13 
analysis of 42 samples (4 were excluded because of un-
interpretable results) from our study showed that 90.5% 
(38/42) were C580Y and 9.5% (4/42) were wild-type. This 
C580Y prevalence is higher than that reported in a previ-
ous study done in Binh Phuoc in 2014, in which 34.5% of 
samples had the C580Y mutation (B.Q. Phuc, unpub. data).

Analysis of PfPM2 showed that 25/46 (54.3%) sam-
ples had multiple copies of the gene. Of the 42 samples 
with known K13 types, 22 (52.4%) had both C580Y and 
PfPM2 amplifications. The remaining 3 had unknown K13 
types. All 46 samples had a single copy of Pfmdr1, indicat-
ing that all parasites were sensitive to mefloquine (4).

The average day 7 piperaquine plasma concentration  
(n = 42) was 35.7 (range 11.1–71.0) ng/mL. In 57.1% (24/42) 
of patients, this concentration was at or above the cutoff val-
ue (30 ng/mL) associated with adequate piperaquine expo-
sure (1). For patients with ACPRs, the average concentration 
was 36.9 (range 17.2–71.0) ng/mL, and 57.7% (15/26) were 
adequately exposed. For patients that had recrudescence, the 
average concentration was 39.5 (range 12.4–65.7) ng/mL, 
and 72.7% (8/11) were adequately exposed.

Of the 14 patients who experienced recrudescence, 10 
had parasites with the C580Y mutation and PfPM2 ampli-
fications, 3 had parasites with the C580Y mutation only, 
and 1 had parasites with an unknown K13 type and PfPM2 
amplifications. K13 mutations (found during routine sur-
veillance conducted over the last 5 years in Vietnam) alone 
did not lead to dihydroartemisinin/piperaquine failures. 
The association between the presence of molecular mark-
ers and recrudescence is confounded by various factors, 
including parasite load, immunity, and drug levels. Of the 
3 patients who had recrudescence and were infected with 
P. falciparum without PfPM2 amplifications, 2 had inade-
quate piperaquine levels. Of the 11 patients who had recru-
descence and an infection with P. falciparum with PfPM2 
amplifications, 7 had adequate piperaquine levels. Low 
piperaquine blood levels, irrespective of the presence of 
PfPM2 amplifications, might play a role in some treatment 
failures. Treatment failures in cases with PfPM2 amplifica-
tion–positive parasites and adequate piperaquine exposure 
support the presence of piperaquine resistance in Vietnam. 

Our results show that 1 K13 mutation has become 
dominant and that piperaquine resistance is present in Viet-
nam. A change in the malaria treatment policy to treat with 
artesunate/mefloquine in Binh Phuoc Province is underway.
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Highly pathogenic avian influenza (H5N8) viruses were de-
tected in waterfowl at 2 zoos in India in October 2016. Both 
viruses were different 7:1 reassortants of H5N8 viruses iso-
lated in May 2016 from wild birds in the Russian Federation 
and China, suggesting virus spread during southward win-
ter migration of birds.

Since 1996, the hemagglutinin (HA) gene of subtype 
H5N1 highly pathogenic avian influenza (HPAI) virus-

es has evolved into multiple phylogenetic clades (1). Dur-
ing 2010, subtype H5N8 virus, bearing an H5N1 backbone 
and polymerase basic (PB) protein 1 (PB1), nucleoprotein 
(NP), and neuraminidase (NA) genes from non-H5N1 vi-
rus, emerged in China (2). In January 2014, a novel reas-
sortant HPAI (H5N8) virus was detected in poultry and 
wild birds in South Korea (3) and subsequently spread to 
other counties in Asia and Europe before reaching North 
America by the end of 2014 (4). Because the H5N8-associ-
ated outbreaks coincided with bird migration routes, move-
ment of wild waterfowl was suspected in intercontinental 
spread (5). Therefore, understanding the source and spread 
of the virus is a critical requirement for guidance of con-
trol measures. We report analysis of the genome of HPAI 
(H5N8) viruses isolated from waterfowl (domestic duck 
[Anas platyrhynchos domesticus] and painted stork [Myc-
teria leucocephala]) at 2 zoos in India in October 2016.

Twenty avian influenza viruses were isolated from 83 
samples from National Zoological Park, Delhi, and Gandhi 
Zoological Park, Gwalior, Madhya Pradesh, India, in Octo-
ber 2016. The viruses were subtyped as H5N8 using reverse 
transcription PCR and real-time RT-PCR (online Technical 
Appendix 1, https://wwwnc.cdc.gov/EID/article/23/4/16-
1886-Techapp1.pdf). One representative isolate each from 
Delhi (A/duck/India/10CA01/2016) and Madhya Pradesh 
(A/painted stork/India/10CA03/2016) were processed 
for pathogenic and molecular characterization. A detailed  
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