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Chikungunya (CHIK) is an emerging tropical dis-
ease caused by CHIK virus (CHIKV; family Toga-

viridae, genus Alphavirus), of which there are 3 geno-
types: Asian, East/Central/South African (ECSA), and 
West African (1). This virus was detected in Asia dur-
ing 1954 and has been observed to continuously circu-
late in countries in southern and Southeast Asia (2–5). 
In Myanmar, the first case of CHIKV infection was con-
firmed serologically in 1973 (6), and the CHIKV ECSA 
genotype was observed in patients during 2010 (7).

The signs and symptoms (e.g., fever, rash, and 
severe joint pain) caused by CHIKV are similar to 
those caused by dengue virus. Although deaths 
from CHIK are rare, this disease can cause neuro-
logic manifestations (8). The asymptomatic infec-
tion rate for CHIKV is 10%–25%. There is a risk for 

CHIKV transmission by blood transfusion (9), but  
no transfusion-transmitted infections have been 
documented. In many countries, including Myan-
mar, CHIKV screening is not routinely performed 
for blood donors.

We aimed to determine the proportion of blood 
donors who had CHIKV IgM and CHIKV RNA. Be-
cause our study was conducted during the outbreak 
of CHIKV infection in Myanmar in 2019, proportions 
of virus-positive children with acute febrile illness 
during routine dengue surveillance were also deter-
mined. We also sought to identify the CHIKV geno-
type for CHIKV RNA-positive samples.

The Study
An outbreak of CHIKV infection occurred in Man-
dalay, Myanmar, during 2019. A cross-sectional de-
scriptive study was conducted among blood donors 
at the Blood Bank of Mandalay General Hospital and 
patients at the Mandalay Children Hospital. A to-
tal of 500 blood donors and 151 patients who had 
acute febrile illness but were negative for dengue 
virus nonstructural protein 1 (NS1) were enrolled. 
Approximately 20–25 blood donors/week were en-
rolled, and their blood samples were collected once 
per week by using saturation method during the 
peak season of arboviral infection (June–September). 
Children (<13 years of age) with acute febrile illness 
were also enrolled.

Blood samples (2 mL) from blood donors and 
patients in the acute phase of disease were collected 
after hospital admission. Individual serum samples 
were tested by using the QuickProfile Chikungunya 
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In 2019, an outbreak of chikungunya virus infection oc-
curred in Mandalay, Myanmar, and 3.2% of blood do-
nors and 20.5% of patients who were children were 
confirmed as being infected. The prevalence rate was 
up to 6.3% among blood donors. The East Central/
South African genotype was predominantly circulating 
during this outbreak.
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IgG/IgM Combo Rapid Diagnostic Test Kit (Lu-
miQuick, https://lumiquick.co). IgM-positive sam-
ples were confirmed by using an in-house CHIKV 
IgM capture ELISA (7).

Viral RNA was extracted from pooled serum 
samples (15–20 samples/pool) of blood donors and 
from individual samples of patients by using the 
Viral RNA Extraction Kit (QIAGEN, https://www.
qiagen.com). Conventional 1-step RT-PCR was per-
formed by using the Invitrogen 1-step RT-PCR Kit 
(Thermofisher Scientific, https://www.thermofish-
er.com). For reverse transcription PCR (RT-PCR)–
positive pooled samples, viral RNA was extracted 
again from individual samples and checked by us-
ing conventional RT-PCR. A case of laboratory-con-
firmed CHIKV infection was defined as a case with 
positive results by RT-PCR or CHIKV IgM ELISA.

Sequencing of envelope protein 1 (E1) (402 bp) 
and NS1 1 (262 bp) gene regions of CHIKV was per-
formed by using Sanger method with a 3500 Ge-
netic Analyzer (Thermofisher Scientific). We used 
the maximum-likelihood method by using PHYML 
version 3.0.1 (http://www.atgc-montpellier.fr). 
Phylogenetic trees were constructed on the basis of 
partial nucleotides sequences of 2 gene regions for 
CHIKV strains. The substitution model was select-
ed by using jmodeltest-2.1.7 (https://github.com), 
and generalized time reversible plus l was chosen 
as the model with bootstrap values after 1,000 rep-
lications. Trees were drawn by using Fig tree soft-
ware version 1.4.2 (10). Sequences of the strains in 
this study were submitted to GenBank (accessions 
nos. MN552427–41).

Data entry was performed by using Microsoft Ex-
cel (https://www.microsoft.com), and analysis was 
performed by using R software version 3.4.4 (https://
www.r-project.org). Our protocol was approved 
(Ethics/DMR/2019/082) by the Institutional Review 
Board of the Department of Medical Research, Minis-
try of Health and Sports, Myanmar.

Of 500 blood donors, 14 (2.8%, 95% C 1.7%–4.6%) 
were positive for CHIKV IgM, 135 (27.0%, 95% CI 
23.2%–31.1%) for CHIKV IgG, 2 (0.4%, 95% CI 0.05%–
1.4%) for CHIKV RNA. A total of 16 of 500 blood 
donors  (3.2%, 95% CI 2.0%–5.1%) were confirmed 
as having CHIKV infection. All IgM-positive blood 
donors were negative for CHIKV RNA, and blood 
donors positive for CHIKV RNA were negative by 
serologic analysis. Of 151 patients with acute febrile 
illness, 26 (17.2%) were positive for CHIKV RNA, 
4 (2.6%) for CHIKV IgM, 1 (0.7%) for CHIKV RNA 
and CHIKV IgM, and 9 (5.9%) for CHIKV IgG. Us-
ing these data, we confirmed that 31 (20.5%, 95% CI 
14.1%–26.9%) had CHIKV infection.

Figure 1. Distribution of 
laboratory-confirmed cases of 
infection with CHIKV among 
blood donors, Myanmar, June–
September, 2019. Laboratory 
confirmed cases were defined as 
RT-PCR or CHIKV IgM positive.
CHIKV, chikungunya virus; RT-
PCR, reverse transcription PCR.

 
Table 1. Clinical manifestations of blood donors and patients with 
acute febrile illness who were confirmed as having chikungunya 
virus infection, Myanmar 

Group 
No. positive/ 

no. tested (%) 
Blood donors 16/500 (3.2) 
 Asymptomatic 16/16 (100.0) 
Patients with acute febrile illness 31/151 (20.5)  
 Acute viral infection 19/31 (61.3) 
 Meningitis 2/31 (6.5) 
 Viral encephalitis 2/31 (6.5) 
 Dengue virus infection 5/31 (16.1) 
 Chikungunya virus infection 1/31 (3.2) 
 Febrile convulsion 2/31 (6.5) 
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Figure 2. Phylogenetic trees constructed on the basis of partial nucleotide sequences of CHIKV to show the relationships of CHIKV 
strains from different sources, including strains detected in Myanmar during 2019 (asterisks). A) Envelope protein 1 gene; B) 
nonstructural protein 1 gene. Numbers along branches are bootstrap values. Representative strains of each genotype obtained from 
GenBank are named by country of origin, strain name, year of isolation, and GenBank accession number. Scale bars indicate nucleotide 
substitutions per site. ESCA, East/Central South African.
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The proportion of confirmed CHIKV cases 
among blood donors had an increasing trend from 
June through September: prevalence rates were 1.1% 
in June, 0.9% in July, 2.5% in August, and 6.3% in Sep-
tember (p = 0.02) (Figure 1). Among infected patients, 
19 had an acute viral infection and 4 had neurologic 
manifestations, and all blood donors were asymp-
tomatic (Table 1).

Amino acid sequences of the partial E 1 protein of 
the infecting 2019 CHIKV strains in this study showed 
no E1:A226V mutation (Table, https://wwwnc.cdc.
gov/EID/article/26/11/20-1824-T2.htm). However, 
the E1:K211E mutation, which was not observed in 
strains isolated in Myanmar during 2010 having the 
E1:A226V mutation, was present. Phylogenetic trees 
for partial E1 and NS1 genes (11) showed that our vi-
rus strains belonged to the Indian Ocean clade of the 
ECSA genotype and were similar to those circulating 
in India and Thailand and previously circulating in 
Myanmar (Figure 2).

Conclusions
We showed that 3.2% of blood donors and 20.5% 
of children had CHIKV infections during the CHIK 
outbreak in Myanmar in 2019. During 2019 in Puerto 
Rico, USA, 2.1% of blood donors was found to be pos-
itive with CHIKV RNA (12). CHIKV can be detected 
up to 7 days after symptom onset. IgM can appear 
on day 4 after symptom onset, peak at day 7, and can 
persist for 2–3 months. Thus, if blood donors are posi-
tive for CHIKV IgM but not viremic, there is a low 
risk for transfusion-transmitted infection (13). How-
ever, the World Health Organization recommends 
deferment of blood donations by persons with con-
firmed CHIKV infections for >6 months (14). To avoid 
risks of transfusion-transmitted infection, molecular 
testing for CHIKV infection must be conducted for 
blood donors (11). Detection of CHIKV IgM and IgG 
indicates recent (IgM) and past (IgG) infections with 
CHIKV. The blood donors positive for CHIKV infec-
tion in this study did not have symptoms of CHIKV 
infection. Thus, verbal questions about the history of 
infections of blood donors are not sufficient for donor 
screening in disease-endemic countries.

Previous studies showed that genotypes from 
Asia and the ECSA genotype were circulating in 
Southeast Asia (11). In Thailand, Indian Ocean and 
South African clades of the ECSA genotype were de-
tected during the outbreak in 2019 (2). The Indian 
Ocean lineage of ECSA genotype has been intro-
duced in SEA countries since 2007 (11). In our study, 
the virus strains detected in the 2019 outbreak in 
Myanmar belonged to Indian Ocean lineage of ECSA 

genotype and had close similarity to the strains cir-
culating in 2019 in Thailand, which could be the 
source of CHIKV in Myanmar. The CHIKV strains 
seen in 2010 in Myanmar also belonged to the same 
clade of ECSA genotype. However, the E1:A226V 
mutation in these strains (7) was not present in the 
2019 CHIKV strains. Both E1:A226V mutant and 
nonmutant strains were isolated in Thailand dur-
ing 2019 (2). Furthermore, the CHIKV strains in this 
study had the E1: K211E mutation with an E1:226A 
background. A previous study reported that CHIKV 
strains with the E1:K211E mutation with an E1:226A 
background increased virus infectivity and trans-
mission compared with nonmutant parenteral 
E1:226A CHIKV virus (15). Our study highlights the 
need to strengthen infection prevention control mea-
sure activities and blood donor screening during  
CHIK outbreaks.
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Having standard biological reference materials, 
such as antigens and antibodies, is crucial for 
developing comparable research across inter-
national institutions. However, the process of 
developing a standard can be long and difficult. 

In this EID podcast, Dr. Tommy Rampling, a 
clinician and academic fellow at the Hospital 
for Tropical Diseases and University College 
in London, explains the intricacies behind the 
development and distribution of biological 
reference materials. 


