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Objective: To document the evolution and optimization of the Zika virus (ZIKV) disease surveillance system in southern 
Viet Nam in 2016 and to describe the characteristics of the identified ZIKV-positive cases.

Methods: We established a sentinel surveillance system to monitor ZIKV transmission in eight sites in eight provinces and 
expanded the system to 71 sites in 20 provinces in southern Viet Nam in 2016. Blood and urine samples from patients 
who met the case definition at the sentinel sites were tested for ZIKV using real-time reverse transcription polymerase 
chain reaction at the Pasteur Institute in Ho Chi Minh City (PI-HCMC). We conducted descriptive analysis and mapped 
the ZIKV-positive cases.

Results: In 2016, 2190 specimens from 20 provinces in southern Viet Nam were tested for ZIKV at PI-HCMC; 626 
(28.6%), 484 (22.1%), 35 (1.6%) and 1045 (47.7%) tests were conducted in the first, second, third and fourth quarters 
of the year, respectively. Of these tested specimens, 214 (9.8%) were ZIKV positive with 212 (99.1%) identified in the 
fourth quarter. In the fourth quarter, the highest positivity rate was those in age groups 30–39 years (30.0%) and 40–59 
years (31.6%). Of the 214 ZIKV-positive patients, 210 (98.1%) presented with rash, 194 (90.7%) with fever, 149 
(69.6%) with muscle pain, 123 (57.5%) with joint pain and 66 (30.8%) with conjunctivitis.

Discussion: The surveillance system for ZIKV disease underwent several phases of optimization in 2016, guided by the 
most up-to-date local data. Here we demonstrate an adaptable surveillance system that detected ZIKV-positive cases in 
southern Viet Nam.

In Viet Nam, although Zika virus (ZIKV) disease was 
not listed as a nationally notifiable disease before 
2016, previous literature suggests that it is not a 

new disease in the country. There has been evidence 
of possible transmission of ZIKV disease dating as far 
back as 1954 when neutralizing antibodies against ZIKV 
were detected in the indigenous population in northern 
Viet Nam.1 More recently, a study that retrospectively 
tested 5617 dengue-negative serum samples collected 
at seven hospital outpatient departments in 2010–2014 
in southern Viet Nam also identified ZIKV-positive cases 
from 2013.2 When Zika disease was declared by the 
World Health Organization (WHO) as a public health 
emergency of international concern (PHEIC) in 2016,3 
several ZIKV-positive cases of travellers who visited 
Viet Nam before symptom onset were reported.4–6

In response to WHO’s declaration of PHEIC, 
Viet Nam responded swiftly in rolling out Zika surveil-
lance, prevention and control guidelines on 2 February 
2016 and the Zika diagnosis and treatment guidelines 
on 5 February 2016 (see Fig. 1).7,8 In March 2016, 
two cases of autochthonous transmission of ZIKV infec-
tion were detected in Nha Trang and Ho Chi Minh City 
(HCMC) and reported to WHO.9 The case in HCMC was 
a pregnant woman who had fetal demise at week nine 
of her pregnancy.10 In June 2016, an infant, born in 
Dak Lak, Viet Nam,11 was the first and only known case 
of microcephaly potentially linked to ZIKV infection in 
Viet Nam. The ZIKV disease surveillance data are critical 
to better understand the local outbreak and to guide the 
appropriate level of response. As with any new surveil-
lance system, adjustments may be needed as part of the 
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existing surveillance site at either a provincial or district 
hospital was selected and began case finding from 15 
February 2016 (Fig. 1). One month later, in phase II, 
sentinel surveillance was rolled out in HCMC, the largest 
city in southern Viet Nam. The roll-out included all district 
hospitals in the city (Fig. 1). From May 2016, in phase 
III, the remaining 12 provinces in southern Viet Nam 
also began implementing the sentinel ZIKV surveillance 
system in at least one district hospital per province. By 
November 2016, when ZIKV-positive cases peaked in 
HCMC, the ZIKV surveillance system had been further 
expanded to all four city obstetrics hospitals (Fig. 1). In 
addition, eight commune health stations and 15 private 
clinics participated in the sentinel surveillance system in 
the fourth quarter of 2016.

Case definitions

All outpatients meeting the case definition at each 
sentinel hospital were included in our analysis. In 2016, 
the Viet Nam Ministry of Health issued an initial and a 
revised official case definitions guided by the international 
outbreak situation and local data from Viet Nam, as listed 
in Table 1.

Case investigation

We conducted case investigations and interviewed the 
patients who met the case definition using a one-page, 
semi-structured questionnaire to obtain and confirm 
information on their socio-demographic characteristics, 
signs and symptoms, dates of symptom onset and travel 
histories.

Laboratory testing

We collected blood and urine samples from patients who 
met the case definition. On the same day, we sent the 
specimens to the Pasteur Institute in HCMC (PI-HCMC) 
where testing was conducted once per week for ZIKV. A 
patient was defined as a ZIKV-positive case when ZIKV 
was detected using real-time reverse transcription poly-
merase chain reaction (RT–PCR) with Trioplex reagents 
provided by the United States Centers for Disease Control 
and Prevention. The ZIKV testing procedure was devel-
oped in accordance with the primer and probe sequences 
as described previously by Lanciotti et al.12

optimization process. Surveillance for ZIKV infection was 
initially based on existing dengue virus disease surveil-
lance; however, given the largely asymptomatic and mild 
clinical presentation of ZIKV disease, an independent 
surveillance strategy specifically tailored for ZIKV disease 
was needed. As the local and international situations 
evolved, Viet Nam also adjusted its surveillance approach 
and expanded the number of ZIKV disease surveillance 
sites in southern Viet Nam where the majority of the 
cases occurred.

The objectives of this paper were to document the 
evolution and optimization of the ZIKV disease surveil-
lance system in southern Viet Nam in 2016 and to 
describe the characteristics of the ZIKV-positive cases 
identified through the surveillance system. We hope that 
by sharing our lessons we can highlight the practical 
realities of implementing a new surveillance system for a 
re-emerging disease in the context of a rapidly evolving 
international public health emergency and a local ZIKV 
disease outbreak.

METHODS

Epidemiological surveillance

Surveillance sites

A sentinel surveillance system to monitor ZIKV trans-
mission in southern Viet Nam was established using a 
phased approach in 2016 (Fig. 1). Sentinel sites were 
gradually expanded from an initial eight sites in eight 
provinces in February 2016 to 71 sites in 20 provinces 
by November 2016 (Fig. 1). In phase I, the surveillance 
system was first established using the existing dengue 
sentinel surveillance system. We targeted eight southern 
provinces deemed as high-risk areas for active transmis-
sion of Zika with the assumption that high-risk areas for 
dengue transmission would also be high-risk areas for 
Zika transmission. High-risk areas were selected based 
on three factors based on the guidance from the Ministry 
of Health and National Program for Dengue Control: 
1) the epidemiology of dengue fever (>100 dengue cases 
per 100 000 population); 2) the Aedes aegypti mosquito 
density index (>0.5 female mosquito per house per day); 
and 3) the tourist flow (presence of international and 
domestic transportation and famous sites frequented 
by tourists). In each of the eight selected provinces, one 
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RESULTS

In total, 2190 specimens from 20 provinces in southern 
Viet Nam were tested for ZIKV at PI-HCMC in 2016; 626 
(28.6%) tests were performed in quarter 1; 484 (22.1%) 
tests in quarter 2; 35 (1.6%) tests in quarter 3; and 1045 
(47.7%) tests in quarter 4. Two distinct waves of ZIKV-
positive cases occurred in 2016 (Fig. 2). A total of 214 
(9.8%) of the 2190 tested specimens were positive for 
ZIKV. Of the 214 ZIKV-positive specimens, the majority 
were identified in quarter 4 (n = 212, 99.1%). The posi-
tivity rate was 0.2% in quarter 1 (1 positive among 626 
samples tested), 0% in quarter 2 (0 positive among 484 
samples tested), 2.9% in quarter 3 (1 positive among 35 
samples tested) and 20.3% in quarter 4 (212 positive 
among 1045 samples tested).

Data collection and analysis

Questionnaire data and test results were first collected on 
paper forms and later entered and analysed in Microsoft 
Excel. We conducted descriptive analysis to examine 
the data by person, place and time. Spot mapping was 
conducted using ArcGIS (ESRI, Redlands, CA, USA) to 
look at the geographical spread of ZIKV-positive cases 
over time.

Ethical approval

The data presented in this manuscript were for public 
health surveillance13 and not research; therefore, ap-
proval from an ethics committee was not sought.

Fig. 1. Timeline of key events related to the ZIKV outbreak internationally and in Viet Nam, 2016

 

1 February 2016

PHEIC declared
by WHO.

 
 

 

8 March 2016 

WHO advised 
pregnant women 
against travelling to 
Zika-affected areas 
and to adopt safe 
sexual practices if 
their partner has 
been in a 
Zika-affected area.

 

13 April 2016 

CDC concluded 
causal link between 
Zika virus infection 
and microcephaly 
and other severe 
fetal brain defects.

 

18 November 2016

WHO declared the 
end of the PHEIC. 

 

 

2 February 2016 

MOH released first 
Zika surveillance, 
prevention and 
control guideline.

 

5 February 2016

MOH released 
Zika diagnosis 
and treatment 
guideline.

 

 

March 2016

First two 
autochthonous Zika 
cases in Nha Trang 
and Ho Chi Minh City, 
Viet Nam

 

 

June 2016

First case of 
microcephaly potentially 
linked to ZIKV infection 
identified in Dak Lak, Viet 
Nam

 

 

25 July 2016

MOH released revised Zika 
surveillance, prevention, and 
control guideline.

 

 

Key international events Key events in Viet Nam Surveillance activity in Viet Nam 

2 February –24 July 2016
Case definition 1 officially implemented

  
 

25 July–31 December 2016
Case definition 2 officially implemented

  
   

15 February 2016 

Zika surveillance 
initiated in 8 sites in
8 provinces.

 

 

28 March 2016

Zika surveillance expanded 
to 39 sites in 9 provinces.

 

  

9 May 2016 

Zika 
surveillance 
expanded to 
51 sites in 20 
provinces.

 

 

26 September 2016 

Advanced Zika 
surveillance 
conducted in Ho Chi 
Minh City.

 

 

1 November 2016 

Zika surveillance 
expanded to 66 sites 
in 20 provinces 
(additional sites in 
Ho Chi Minh City).

 

 

 

28 November 2016

Zika surveillance expanded to 71 sites 
in 20 provinces (including 4 obstetrics 
hospitals).

 

  

4 March 2016

CDC reported two 
confirmed and four 
probable cases of 
sexually transmitted 
Zika virus in
the USA. 

 

 

27 August 2016  

Singapore reported 
the first autochthonous 
case of Zika virus 
infection, which led to 
the identification of 
455 cases with a total 
of 15 clusters by 30 
November 2016.  

5 April 2016

MOH reported Zika cases to 
WHO. MOH released guideline 
on management of pregnant 
women in the context of the Zika 
outbreak in Viet Nam.

 

 

 

CDC, Centers for Disease Control and Prevention (United States); PHEIC, public health emergency of international concern; WHO, World Health Organization; 
USA, United States of America; MOH, Ministry of Health (Viet Nam); ZIKV, Zika virus.
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to others tested during the year (22.9%) and in quarter 
4 specifically (24.6%). In children and non-pregnant 
women, the positivity rate in quarter 4 was more than 
double that of the year as a whole. The positivity rates in 
non-pregnant women and men were similar (8.7% versus 
8.0% in the whole year; 18.8% versus 20.2% in quarter 
4). Those in age groups 30–39 and 40–59 had the high-
est positivity rate at 16.5% and 14.8% in the whole year 
and 30.0% and 31.6% in quarter 4, respectively. Fewer 
children under 15 years of age were tested than adults, 
and the positivity rate for children was 0.7% during the 
whole year and 3.4% in quarter 4. Of the 145 children 
aged 5–9 years old who were tested, none tested posi-
tive for ZIKV.

The positivity rate was higher in HCMC than in other 
provinces in southern Viet Nam in 2016 (13.6% versus 
2.8%) and in quarter 4 (24.4% versus 8.6%) (Table 2). 
Within HCMC, the positive cases were concentrated in 
certain districts (Fig. 3): Binh Thanh District, District 2 
and District 12 had the highest number of positive cases 
detected in 2016 and in quarter 4.

Most (n = 1749; 79.9%) of the specimens were 
collected at district hospitals where 173 (9.9%) tested 
positive; 407 (18.6%) specimens were collected at 
regional and provincial facilities where 35 (8.6%) speci-
mens tested positive for ZIKV. These facilities included 
infectious disease hospitals, obstetrics and gynaecology 
hospitals, paediatric hospitals, provincial general hospi-
tals and provincial preventive medicine centres. During 
the quarter with the highest incidence (quarter 4), a small 
number (n = 32; 1.5%) of specimens were obtained from 
one commune health station (n = 5; 0.2%) and private 
clinics (n = 27; 1.2%) in one of the sentinel districts (Dis-
trict 2); of these 32 specimens, 6 (18.8%) tested positive 
(1 [3.1%] from commune health stations and 5 [15.6%] 
from private clinics.) The positivity rate in quarter 4 was 
similar across levels of facilities: 20.2% at regional and 
provincial facilities, 20.4% at district facilities and 18.8% 
at commune health station and private clinics (Fig. 2).

The characteristics of the individuals tested for ZIKV 
and those tested positive are summarized in Table 2. Preg-
nant women had relatively high positivity rates compared 

Table 1. ZIKV surveillance case definitions used in Viet Nam, February–December 2016

Case definition 1
Date of national guideline implemented: 2 February 2016

Suspected case
Any patient presenting with fever, rash AND at least one of the following:

• Conjunctivitis
• Joint pain, muscle pain
• Headache
AND
• Travel in/to/from a Zika-affected area within 12 days before symptom onset.

Confirmed case
Suspected cases confirmed with ZIKV infection by laboratory diagnostic tests including molecular biology technique, virus isola-
tion, or serology.

Case definition 2
Date of national guideline implemented: 25 July 2016

Suspected case
Any patient presenting with rash AND at least two of the following symptoms:

• Fever ≤ 38.5 °C
• Non-purulent conjunctivitis
• Joint pain, swelling around the joints
• Muscle pain.

Probable case
Any patient who meets the criteria for a suspected case AND has Zika IgM antibodies, with no evidence of infection with other 
flaviviruses.

Confirmed case
Any patient who meets the criteria for a suspected or probable case AND has laboratory confirmation of recent ZIKV infection 
through:

• Culture of ZIKV isolates, or
• Identification of the specific gene fragment of ZIKV by molecular biology technique, or
• Detection of Zika IgM antibodies AND plaque reduction neutralization (PRNT90) for ZIKV with titres ≥ 20 and ZIKV titre 
ratio ≥ 4 compared to other flaviviruses.

ZIKV, Zika virus.
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Fig. 2. Number of ZIKV tests performed, number of specimens tested positive, and positivity rate by administrative 
level of facility, Southern Viet Nam, 2016
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ZIKV, Zika virus.

All ZIKV tests were performed at the Pasteur Institute in HCMC. The regional and provincial facilities include infectious 
disease hospitals, obstetrics and gynaecology hospitals, paediatric hospitals, provincial general hospitals, and provincial 
preventive medicine centres. The district facilities include district hospitals.
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Based on this data, in phase II we decided to implement 
a dedicated surveillance system for ZIKV that focused on 
the outpatient ward where patients with milder clinical 
presentations seek medical care. We believed that this 
approach was more appropriate than integrating ZIKV 
surveillance into existing dengue surveillance that is 
primarily focused on more severe cases from inpatient 
wards. Focusing on mild cases was also supported by 
evidence that everyone diagnosed with ZIKV disease 
outside of Viet Nam after travelling to the country had 
only mild symptoms.4–6 In phase III, after successfully 
detecting ZIKV-positive cases in outpatient departments, 
particularly at district hospitals, ZIKV surveillance was 
gradually expanded throughout southern Viet Nam, 
focusing on outpatient services at district hospitals in 
HCMC. In addition, the surveillance case definition was 
adjusted based on our initial analysis of symptoms as-
sociated with ZIKV-positive patients, and guided by the 
latest literature, which showed a high prevalence of rash 
in ZIKV-positive patients relative to fever, joint pain, 
muscle pain and conjunctivitis.14 Our approaches were 

A patient can often present with multiple symptoms. 
Of the 214 patients who were positive for ZIKV infection, 
210 (98.1%) presented with rash, 194 (90.7%) with 
fever, 149 (69.6%) with muscle pain, 123 (57.5%) with 
joint pain and 66 (30.8%) with conjunctivitis (data not 
shown).

DISCUSSION

In this article, we presented initial efforts to roll out 
and optimize the surveillance system for ZIKV disease 
in southern Viet Nam in 2016 and described our early 
surveillance data. The surveillance system for ZIKV dis-
ease underwent several phases of optimization in 2016, 
guided by the most up-to-date local data. In phase I, PI-
HCMC had initially explored integrating ZIKV testing with 
the existing dengue surveillance. Inpatients with clinically 
suspected dengue who tested negative for dengue by 
nonstructural protein 1 or viral culture in 2015 were 
tested for ZIKV using RT–PCR. All 96 dengue-negative 
patients were negative for ZIKV (unpublished data). 

 Quarters 1 – 4  Quarter 4

 
Number 
tested

Number
positive

Percentage 
positive (%)

 Number 
tested

Number 
positive

Percentage 
positive (%)

Population group        

Pregnant women 205 47 22.9  187 46 24.6

Other women 1143 100 8.7  526 99 18.8

Men 842 67 8.0  332 67 20.2

Children (<15 years old) 280 2 0.7  59 2 3.4

Age (years)        

< 5 135 2 1.5  28 2 7.1

5–9 145 0 0  31 0 0

10–19 350 27 7.7  147 27 18.4

20–29 844 79 9.4  474 78 16.5

30–39 417 69 16.5  227 68 30.0

40–59 209 31 14.8  98 31 31.6

60+ 65 6 9.2  26 6 23.1

Unknown 25 0 0  14 0 0

Location of detection        

Ho Chi Minh City 1422 194 13.6  788 192 24.4

Other provinces 716 20 2.8  232 20 8.6

Unknown 52 0 0  25 0 0

Total 2190 214 9.8  1045 212 20.3

Table 2. Demographics of individuals tested for ZIKV and those with laboratory-confirmed ZIKV infection, southern 
Viet Nam, 2016

ZIKV, Zika virus.
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a higher proportion of specimens being collected from 
district facilities. Third, a new case definition with rash 
being the primary symptom was first introduced in some 
district hospitals in March 2016 and was formally imple-
mented across all surveillance sites from August 2016 
after accumulating evidence suggested that this could 
be a better case definition to identify more ZIKV-positive 
cases. Evolution of the surveillance system may have led 
to increased efficiency in detecting ZIKV-positive cases.

Data from quarter 4 showed that the positivity rate 
was similar across regional, provincial and district-level 
facilities. This result suggests that people with ZIKV 
infection are attending various types of health facilities, 
and our ability to detect ZIKV infection might be similar 
across different levels of health facilities. In one of the 
sentinel districts (District 2), sample collection was 
experimentally decentralized to the commune health 
station and private clinics in quarter 4. The decentral-
ized sample collection had a similar positivity rate of 
ZIKV infection. However, the large majority of cases in 
2016 in HCMC were from district hospitals. Therefore, 
we expect that district-level facilities will continue to 
play a central role in the surveillance system for ZIKV 
disease in southern Viet Nam.

in line with those proposed by the Asia Pacific Strategy 
for Emerging Diseases and Public Health Emergencies,15 
which suggests surveillance systems should be effective, 
efficient, flexible and promptly adaptable to new available 
information and needs before, during and after events. 
In the rapidly changing contexts of an ongoing outbreak, 
Viet Nam demonstrated flexibility by shifting sampling 
sites from inpatient to outpatient services and revising 
case definitions as new knowledge became available. 
Here, we demonstrate that the surveillance system es-
tablished during the event in 2016 successfully detected 
ZIKV-positive cases in southern Viet Nam.

The number of ZIKV-positive results increased 
markedly in quarter 4, likely reflecting an actual increase 
in ZIKV transmission during this period. However, the 
increase could also be due to other contributing factors, 
including those that may have enhanced the ability of 
the surveillance system to more efficiently detect ZIKV 
infections. First, since fewer specimens were tested in 
quarter 3 due to resource constraints, ZIKV infections 
may have been under-detected in that quarter, leading 
to a more dramatic increase in ZIKV infections in quarter 
4. Second, the number of surveillance sites doubled from 
32 in March to 71 in November, alongside a gradual 
decentralization of surveillance sites, which resulted in 

Dis., district; HCM, Ho Chi Minh; ZIKV, Zika virus.

Green spots: cases of the current month; Red spots: cases from the start of the outbreak in February 2016 to the previous month.

March 2016 September 2016 October 2016

November 2016 December 2016 Viet Nam

HCM City

Southern Viet Nam

Dis. Binh Thanh

Dis. 2

Fig. 3. Spot map of confirmed ZIKV-positive cases identified through the ZIKV surveillance system, Ho Chi Minh 
City, Southern Viet Nam, 2016
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Moving forward, it may be necessary to prioritize 
the surveillance approach based on resource availability, 
especially given the high cost of the current molecular 
testing methodology using ZIKV PCR. Based on our data, 
we believe there may be two future directions for ZIKV 
surveillance to achieve two separate but interrelated ob-
jectives. First, Viet Nam may consider monitoring trans-
mission trends by establishing sentinel sites to detect 
all individuals who meet the case definition, irrespective 
of age and sex. Based on the system described here, 
which was developed in response to WHO’s PHEIC 
declaration for Zika, the Ministry of Health of Viet Nam 
developed guidelines in 2017 for an ongoing, integrated 
Chikungunya-Dengue-Zika (CDZ) sentinel surveillance 
system.20 Second, depending on resource availability, 
it is important to prioritize Zika testing and surveillance 
for pregnant women presenting with symptoms consist-
ent with the case definition, regardless of whether they 
are from sentinel sites or other health facilities to better 
detect pregnancies that are at risk for microcephaly. In 
2017, Viet Nam developed guidelines for all obstetric clin-
ics and hospitals to register, investigate and report preg-
nancy courses and outcomes of mothers with confirmed 
ZIKV and babies with microcephaly;21 however, fewer 
laboratory samples than expected have been collected 
and tested for ZIKV to date. Therefore, it would be perti-
nent to continue to strengthen the implementation of the 
guidelines. In addition to the ZIKV surveillance activities, 
we believe full genome sequencing of selected specimens 
in southern Viet Nam may also shed light on the phyloge-
netic lineage of circulating ZIKV in the country.

CONCLUSIONS

In our interconnected world, all countries are becoming 
increasingly aware of the borderless nature of emerging 
and re-emerging infectious diseases. Monitoring a new 
disease in the population requires establishing a surveil-
lance system in the context of many unknowns while 
ensuring flexibility of surveillance systems to adapt to 
changing information and needs. Here, we demonstrate 
an adaptable sentinel surveillance system for ZIKV dis-
ease in Viet Nam, where it was optimized in a phased 
approached in 2016, using the most up-to-date local 
data. We hope that in sharing Viet Nam’s experiences 
with ZIKV surveillance we can document what is often 
missing in the literature: the real-world challenges faced 
in public health and the practical solutions needed to 
conquer these obstacles.

Our data suggested the number of the reported 
cases differed considerably among districts and the 
reported cases concentrated in certain districts in 
HCMC. Careful interpretation is needed to understand 
such results since several factors could influence the 
level of case detection to varying degrees. It would 
be reasonable to consider that there were clusters of 
active transmission in certain districts. However, the 
geographical differences could also be due to other fac-
tors such as the selection of sentinel sites and the case 
definition not being applied consistently across hospitals 
by different clinicians. In addition, intensified guidance 
from national and local authorities following the ZIKV 
disease outbreak in Singapore in September 2016 may 
have raised clinicians’ awareness levels and made it 
more likely for them to collect and test specimens for 
ZIKV infections.

Our results showed that adults, especially those 
aged 30–59 years, were more affected by ZIKV infection 
than children. This finding is consistent with previous 
literature that suggests that children with ZIKV infections 
generally experience mild symptoms.16 However, our 
results contrast with the age distribution of dengue infec-
tion, showing that children are more affected by dengue 
than adults in southern Viet Nam.18 One possible expla-
nation is that the adult population of southern Viet Nam 
may have largely developed immunity against dengue, 
which has been hypothesized to enhance ZIKV infection 
through antibody-dependent enhancement.19 Ongoing 
ZIKV seroprevalence surveys in southern Viet Nam may 
provide a better understanding of population immunity 
against ZIKV.

The first year of ZIKV surveillance in southern 
Viet Nam provided critical evidence that will inform 
surveillance and response efforts in Viet Nam and other 
countries, and offered important lessons in optimizing 
ZIKV surveillance systems. Viet Nam’s approach of 
focusing on outpatient services of health care facilities 
effectively detected ZIKV-positive cases. However, both 
the fluctuation in the number of tests performed and the 
change in case definition made it challenging to interpret 
trends in local transmission. In addition, given that the 
ZIKV-positive cases were identified based on the symp-
toms listed in the case definition, the symptoms of the 
ZIKV-positive cases shown here may not be representa-
tive of all ZIKV-infected individuals.



WPSAR Vol 10, No 2, 2019  | doi: 10.5365/wpsar.2018.9.2.014https://ojs.wpro.who.int/ 9

Zika virus surveillance in southern Viet Nam, 2016Phan et al

8. Guidelines on diagnosis and treatment of Zika virus disease - 5 Feb-
ruary 2016. Hanoi: Ministry of Health of the Socialist Republic of 
Viet Nam; 2016 (https://thuvienphapluat.vn/van-ban/The-thao-Y-
te/Quyet-dinh-439-QD-BYT-Huong-dan-chan-doan-dieu-tri-benh-
do-vi-rut-Zika-302367.aspx, accessed 12 Apr 2019).

9. Zika virus infection - Viet Nam - 12 April 2016. Geneva: World 
Health Organization; 2016 (https://www.who.int/csr/don/12-april-
2016-zika-viet-nam/en/).

10. Lan PT, Quang LC, Huong VTQ, Thuong NV, Hung PC, Huong 
TTLN, et al. Fetal Zika virus infection in Vietnam. PLoS Curr. 2017 
Sep 5;9:9. pmid:29188136

11. Moi ML, Nguyen TTT, Nguyen CT, Vu TBH, Tun MMN, Pham TD, et 
al. Zika virus infection and microcephaly in Vietnam. Lancet Infect 
Dis. 2017 Aug;17(8):805–6. doi:10.1016/S1473-3099(17)30412-
7 pmid:28741545

12. Lanciotti RS, Kosoy OL, Laven JJ, Velez JO, Lambert AJ, John-
son AJ, et al. Genetic and serologic properties of Zika virus as-
sociated with an epidemic, Yap State, Micronesia, 2007. Emerg In-
fect Dis. 2008 Aug;14(8):1232–9. doi:10.3201/eid1408.080287 
pmid:18680646

13. WHO guidelines on ethical issues in public health surveillance. Ge-
neva: World Health Organization; 2017 (https://www.who.int/eth-
ics/publications/public-health-surveillance/en/).

14. Musso D, Gubler DJ. Zika virus. Clin Microbiol Rev. 
2016 Jul;29(3):487–524. doi:10.1128/CMR.00072-15 
pmid:27029595

15. Asia Pacific strategy for emerging diseases and public health emer-
gencies (APSED III): advancing implementation of the International 
Health Regulations (2005). Manila: WHO Regional Office for the 
Western Pacific; 2017 (http://iris.wpro.who.int/bitstream/hand
le/10665.1/13654/9789290618171-eng.pdf).

16. Goodman AB, Dziuban EJ, Powell K, Bitsko RH, Langley G, Lind-
sey N, et al. Characteristics of children aged <18 years with Zika 
virus disease acquired postnatally - U.S. states, January 2015-July 
2016. MMWR Morb Mortal Wkly Rep. 2016 Oct 7;65(39):1082–5. 
doi:10.15585/mmwr.mm6539e2 pmid:27711041

17. Cao-Lormeau VM, Roche C, Teissier A, Robin E, Berry AL, Mallet 
HP, et al. Zika virus, French Polynesia, South Pacific, 2013. Emerg 
Infect Dis. 2014 Jun;20(6):1085–6. doi:10.3201/eid2006.140138 
pmid:24856001

18. Dengue - fact sheet [2 February 2018]. Ha Noi: WHO Representa-
tive Office in Viet Nam; 2018 (http://www.wpro.who.int/vietnam/
topics/dengue/factsheet/en/).

19. Dejnirattisai W, Supasa P, Wongwiwat W, Rouvinski A, Barba-
Spaeth G, Duangchinda T, et al. Dengue virus sero-cross-reactivity 
drives antibody-dependent enhancement of infection with Zika vi-
rus. Nat Immunol. 2016 Sep;17(9):1102–8. doi:10.1038/ni.3515 
pmid:27339099

20. Guidelines on the integrated Chikungunya-Dengue-Zika (CDZ) sen-
tinel surveillance system – 3 July 2017. Hanoi: Ministry of Health 
of the Socialist Republic of Viet Nam; 2017 (https://thuvienphap-
luat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3091-QD-BYT-2017-gi-
am-sat-long-ghep-sot-xuat-huyet-Dengue-vi-rut-Zika-Chikungun-
ya-353831.aspx, accessed 12 Apr 2019). 

21. Guidelines on the surveillance of microcephaly in foetus and 
the infants exposed to Zika – 13 April 2017. Hanoi: Ministry of 
Health of the Socialist Republic of Viet Nam; 2017 (https://thu-
vienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-1425-QD-BYT-
giam-sat-hoi-chung-dau-nho-o-thai-nhi-va-tre-so-sinh-do-vi-rut-
Zika-2017-346513.aspx, accessed 12 Apr 2019).

Acknowledgments

We would like to thank all the clinical and public health 
staff at national, regional, city, provincial and district 
facilities who contributed to the surveillance activities. 
We would also like to thank Dr Anthony Mounts from the 
United States Centers for Disease Control and Prevention 
for his technical advice and collaboration and Mr Michael 
O’Leary from the United States Agency for International 
Development for his support for Zika-related activities.

Funding

This surveillance activity was funded by the World Health 
Organization, the United States Centers for Disease 
Control and Prevention and the United States Agency for 
International Development.

Conflicts of interest

The authors have no competing interests or financial 
conflicts.

References

1. Pond WL. Anthropod-borne virus antibodies in sera from residents of 
South-East Asia. Trans R Soc Trop Med Hyg. 1963 Sep;57(5):364–
71. doi:10.1016/0035-9203(63)90100-7 pmid:14062273

2. Quyen NTH, Kien DTH, Rabaa M, Tuan NM, Vi TT, Van Tan L, 
et al. Chikungunya and Zika virus cases detected against a back-
drop of endemic dengue transmission in Vietnam. Am J Trop 
Med Hyg. 2017 Jul;97(1):146–50. doi:10.4269/ajtmh.16-0979 
pmid:28719300

3. WHO statement on the first meeting of the International Health 
Regulations (2005) (IHR 2005) Emergency Committee on Zika 
virus and observed increase in neurological disorders and neo-
natal malformations − 1 February 2016. Geneva: World Health 
Organization; 2016 (https://www.who.int/mediacentre/news/
statements/2016/1st-emergency-committee-zika/en/).

4. Hashimoto T, Kutsuna S, Tajima S, Nakayama E, Maeki T, Taniguchi 
S, et al. Importation of Zika virus from Vietnam to Japan, Novem-
ber 2016. Emerg Infect Dis. 2017 Jul;23(7):1223–5. doi:10.3201/
eid2307.170519 pmid:28445122

5. Katanami Y, Kutsuna S, Taniguchi S, Tajima S, Takaya S, Yama-
moto K, et al. Detection of Zika virus in a traveller from Vietnam to 
Japan. J Travel Med. 2017 Sep 1;24(5). doi:10.1093/jtm/tax031 
pmid:28498965

6. Meltzer E, Lustig Y, Leshem E, Levy R, Gottesman G, Weissmann 
R, et al. Zika virus disease in traveler returning from Vietnam to 
Israel. Emerg Infect Dis. 2016 Aug;22(8):1521–2. doi:10.3201/
eid2208.160480 pmid:27331627

7. Guidelines on surveillance and prevention and control of Zika virus 
disease - 2 February 2016. Hanoi: Ministry of Health of the Socialist 
Republic of Viet Nam; 2016 (https://thuvienphapluat.vn/van-ban/
The-thao-Y-te/Quyet-dinh-3792-QD-BYT-huong-dan-giam-sat-
phong-chong-benh-do-vi-rut-Zika-2016-317999.aspx, accessed 
12 Apr 2019). 

https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-439-QD-BYT-Huong-dan-chan-doan-dieu-tri-benh-do-vi-rut-Zika-302367.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-439-QD-BYT-Huong-dan-chan-doan-dieu-tri-benh-do-vi-rut-Zika-302367.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-439-QD-BYT-Huong-dan-chan-doan-dieu-tri-benh-do-vi-rut-Zika-302367.aspx
https://www.who.int/csr/don/12-april-2016-zika-viet-nam/en/
https://www.who.int/csr/don/12-april-2016-zika-viet-nam/en/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29188136&dopt=Abstract
https://doi.org/10.1016/S1473-3099(17)30412-7
https://doi.org/10.1016/S1473-3099(17)30412-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28741545&dopt=Abstract
https://doi.org/10.3201/eid1408.080287
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18680646&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18680646&dopt=Abstract
https://www.who.int/ethics/publications/public-health-surveillance/en/
https://www.who.int/ethics/publications/public-health-surveillance/en/
https://doi.org/10.1128/CMR.00072-15
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27029595&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27029595&dopt=Abstract
http://iris.wpro.who.int/bitstream/handle/10665.1/13654/9789290618171-eng.pdf
http://iris.wpro.who.int/bitstream/handle/10665.1/13654/9789290618171-eng.pdf
https://doi.org/10.15585/mmwr.mm6539e2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27711041&dopt=Abstract
https://doi.org/10.3201/eid2006.140138
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24856001&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24856001&dopt=Abstract
http://www.wpro.who.int/vietnam/topics/dengue/factsheet/en/
http://www.wpro.who.int/vietnam/topics/dengue/factsheet/en/
https://doi.org/10.1038/ni.3515
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27339099&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27339099&dopt=Abstract
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3091-QD-BYT-2017-giam-sat-long-ghep-sot-xuat-huyet-Dengue-vi-rut-Zika-Chikungunya-353831.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3091-QD-BYT-2017-giam-sat-long-ghep-sot-xuat-huyet-Dengue-vi-rut-Zika-Chikungunya-353831.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3091-QD-BYT-2017-giam-sat-long-ghep-sot-xuat-huyet-Dengue-vi-rut-Zika-Chikungunya-353831.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3091-QD-BYT-2017-giam-sat-long-ghep-sot-xuat-huyet-Dengue-vi-rut-Zika-Chikungunya-353831.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-1425-QD-BYT-giam-sat-hoi-chung-dau-nho-o-thai-nhi-va-tre-so-sinh-do-vi-rut-Zika-2017-346513.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-1425-QD-BYT-giam-sat-hoi-chung-dau-nho-o-thai-nhi-va-tre-so-sinh-do-vi-rut-Zika-2017-346513.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-1425-QD-BYT-giam-sat-hoi-chung-dau-nho-o-thai-nhi-va-tre-so-sinh-do-vi-rut-Zika-2017-346513.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-1425-QD-BYT-giam-sat-hoi-chung-dau-nho-o-thai-nhi-va-tre-so-sinh-do-vi-rut-Zika-2017-346513.aspx
https://doi.org/10.1016/0035-9203(63)90100-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14062273&dopt=Abstract
https://doi.org/10.4269/ajtmh.16-0979
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28719300&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28719300&dopt=Abstract
https://www.who.int/mediacentre/news/statements/2016/1st-emergency-committee-zika/en/
https://www.who.int/mediacentre/news/statements/2016/1st-emergency-committee-zika/en/
https://doi.org/10.3201/eid2307.170519
https://doi.org/10.3201/eid2307.170519
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28445122&dopt=Abstract
https://doi.org/10.1093/jtm/tax031
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28498965&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28498965&dopt=Abstract
https://doi.org/10.3201/eid2208.160480
https://doi.org/10.3201/eid2208.160480
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27331627&dopt=Abstract
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3792-QD-BYT-huong-dan-giam-sat-phong-chong-benh-do-vi-rut-Zika-2016-317999.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3792-QD-BYT-huong-dan-giam-sat-phong-chong-benh-do-vi-rut-Zika-2016-317999.aspx
https://thuvienphapluat.vn/van-ban/The-thao-Y-te/Quyet-dinh-3792-QD-BYT-huong-dan-giam-sat-phong-chong-benh-do-vi-rut-Zika-2016-317999.aspx

