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We report 1,327 probable cases of dengue in Burkina Faso 
in 2016. Of 35 serum samples tested by a trioplex test, 19 
were confirmed dengue virus (DENV)‒positive: 11 DENV-
2, 6 DENV-3, 2 nontypeable, and 1 DENV-2/DENV-3 co-
infection. Molecular testing should be conducted to cor-
rectly identify causative agents in this complex infectious 
disease landscape.

Dengue is an emerging viral disease mainly found in 
the tropical and subtropical zones, and a major public 

health concern worldwide (1–3). Dengue fever is a mosqui-
toborne viral infection caused by 4 distinct dengue viruses 
(DENVs): DENV-1‒4. In some countries of sub-Saharan 
Africa, the circulation of all 4 viruses has been reported (4). 
However, availability of rapid tests and molecular diagno-
sis by reverse transcription PCR (RT-PCR) in resource-
limited settings remains a challenge.

During October 29, 2016‒November 21, 2016, we 
screened 1,947 suspected dengue cases using a rapid diag-
nostic test (SD BIOLINE Dengue Duo, Standard Diagnos-
tics, Seoul, South Korea), which detects DENV nonstruc-
tural protein 1 (NS1) and dengue-specific antibodies (IgM 
and IgG), in response to an outbreak of acute febrile illness 
in Burkina Faso. All patients with acute febrile illness during 
this period were suspected to have dengue; notably, some 
patients had biphasic fever with severe headache, myalgia, 
arthralgia, and rash. Patients who tested positive for NS1 
or DENV antibodies were considered to have a probable 
DENV infection. All participants provided informed consent 
as specified by the Declaration of Helsinki, and approval of 
this study was obtained from the national ethics committee.

Of the 1,947 blood samples tested, 1,327 were positive 
for NS1, DENV antibodies, or both. Of the 13 country re-
gions investigated, the central region, which includes the city 
of Ouagadougou, was the most affected, having 1,679 of the 
1,947 suspected cases (case fatality ratio 1.2% [20/1,679]) 
and 1,307 of the 1,327 probable cases. Of the 20 deceased 
patients, 18 were positive for NS1 and 2 were positive for 
NS1 and DENV IgM. The outbreak peaked November 
11‒14. Blood samples from 35 randomly selected patients 
were sent to the National Reference Laboratory for Influenza 
(Bobo-Dioulasso, Burkina Faso) for confirmation using the 
Centers for Disease Control and Prevention trioplex real-
time RT-PCR protocol (5) followed by singleplex to iden-
tify the infecting DENV serotype. Of the 35 patient samples 
that were selected, 22 were positive for NS1, 3 were posi-
tive for both NS1 and IgG, 3 were positive for IgG, 2 were 
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positive for both NS1 and IgM, 1 was positive for both IgM 
and IgG, and 4 were negative. Nineteen (54.3%) cases were 
positive for DENV, and no cases were positive for Zika or 
chikungunya viruses (Table). Eleven patients were infected 
with DENV-2, 6 were infected with DENV-3, and 1 patient 
was co-infected with DENV-2 and DENV-3. We submitted 
our samples to the World Health Organization Collaborating 
Centre for Arbovirus Reference and Research, Institut Pas-
teur de Dakar (Dakar, Senegal), which confirmed our results.

In Burkina Faso, dengue represents an added burden 
to an infectious disease landscape dominated by malaria; 
therefore, implementation of molecular diagnostic testing 
is urgently needed to identify the correct etiologic agent 
associated with the disease. The trioplex real-time RT-PCR 
detected 19 cases of DENV. A total of 3 serum samples pos-
itive for NS1 were negative by this assay. These negative 
results can be explained in part by declining viremia lev-
els that became undetectable around the time of molecular 
testing, although testing with a larger representative sample 
size could have provided more information.

We found DENV-2 to be the dominant serotype in this 
outbreak, followed by DENV-3. No cases of DENV-1 or 
DENV-4 were found, although testing a larger number of 
specimens might have revealed the co-circulation of these 
DENV serotypes. Human cases of DENV-2 in Burkina Faso 
is supported by previous reports of DENV-2 circulating in 
mosquitoes (6). The presence of DENV-3 in Burkina Faso 
is not surprising, considering this serotype has been previ-
ously reported in the region; in 2009, DENV-3 was the main 
etiologic virus of the outbreak in Cape Verde, which affected 

>17,000 persons, and was reported in 6 persons in Senegal 
who traveled to Italy and died (7). DENV-3 was also detect-
ed in the DENV outbreak in Côte d’Ivoire in 2008 (8).

We speculate that increased international travel be-
tween neighboring countries and mosquito circulation has 
led to DENV-2 and DENV-3 successfully crossing the bor-
der into Burkina Faso. This pilot study shows DENV-2 and 
DENV-3 are both circulating in Burkina Faso and causing 
human disease. Molecular diagnostics, vector control strat-
egies, and risk communication should be implemented in 
Burkina Faso in preparation for future outbreaks.

Acknowledgments
We thank Centers for Disease Control and Prevention staff for 
providing reagents, primers, and probes; Ministry of Health of 
Burkina Faso staff for allowing us to participate in the  
investigation; Alimatou Hema, Vincent Nikiéma, and  
Bancé Gnintassa Cyrille for their help with sample collection; 
and Cedric S. Bationo for statistical analysis.

This work was financially supported by the Ministry of Health, 
Burkina Faso.

About the Author 
Dr. Tarnagda is the Regional Director of Scientific Research 
and Innovation of Hauts Bassins (West Region of Burkina Faso) 
and Head of the Unit Epidemic-Prone Diseases and Emerging 
Diseases at the Institute of Research in Health Sciences. His 
research interests include infectious diseases, field laboratory 
investigations, and management of emerging infectious diseases.

References
  1.	 Stanaway JD, Shepard DS, Undurraga EA, Halasa YA,  

Coffeng LE, Brady OJ, et al. The global burden of dengue: an 
analysis from the Global Burden of Disease Study 2013. Lancet 
Infect Dis. 2016;16:712–23. http://dx.doi.org/10.1016/ 
S1473-3099(16)00026-8

  2.	 World Health Organization. Dengue and severe dengue. Fact sheet. 
Geneva: The Organization; 2016.

  3.	 Guzman MG, Harris E. Dengue. Lancet. 2015;385:453–65.  
http://dx.doi.org/10.1016/S0140-6736(14)60572-9

  4.	 Ridde V, Carabali M, Ly A, Druetz T, Kouanda S, Bonnet E,  
et al. The need for more research and public health interventions on 
dengue fever in Burkina Faso. PLoS Negl Trop Dis. 2014;8:e2859. 
http://dx.doi.org/10.1371/journal.pntd.0002859

  5.	 Santiago GA, Vergne E, Quiles Y, Cosme J, Vazquez J,  
Medina JF, et al. Analytical and clinical performance of  
the CDC real time RT-PCR assay for detection and typing of  
dengue virus. [Erratum in PLoS Negl Trop Dis. 2013;7(7).]  
PLoS Negl Trop Dis. 2013;7:e2311. http://dx.doi.org/10.1371/ 
journal.pntd.0002311

  6.	 Robert V, Lhuillier M, Meunier D, Sarthou JL, Monteny N,  
Digoutte JP, et al. Yellow fever virus, dengue 2, and other  
arboviruses isolated from mosquitos, in Burkina Faso, from 1983 
to 1986. Entomological and epidemiological considerations [in 
French]. Bull Soc Pathol Exot. 1993;86:90–100.

  7.	 Franco L, Di Caro A, Carletti F, Vapalahti O, Renaudat C, Zeller H, 
et al. Recent expansion of dengue virus serotype 3 in West Africa. 
Euro Surveill. 2010;15:19490.

 
Table. Characteristics and rRT-PCR results of patients with 
dengue fever, Burkina Faso, 2016* 
Variable No. (%) 95% CI 
Age, y   
 2–9 2/35 (5.71) NA 
 10–19 3/35 (8.57) NA 
 20–29 8/35 (22.85) NA 
 30–39 9/35 (25.71) NA 
 40–49 9/35 (25.71) NA 
 ≥50 2/35 (5.71) NA 
 Unknown 2/35 (5.71) NA 
Sex   
 M 24/35 (68.57) NA 
 F 8/35 (22.85) NA 
 Unknown 3/35 (8.57) NA 
Molecular diagnostic   
 rRT-PCR trioplex 19/35 (54.3) 34.78–70.78 
 rRT-PCR DENV-1–4 17/19 (89.4) 75.68–103.26 
 DENV-1 0 (0) NA 
 DENV-2 11/19 (57.8) 35.69–80.09 
 DENV-3 6/19 (31.5) 11.57–51.57 
 DENV-4 0 (0) NA 
 DENV-2 + DENV-3 1/19 (5.26) 4.74–15.26 
 Unknown serotype 2/19 (10.5) 7.2–23.52 
*Of the 35 patient samples used, 31 were positive and 4 were negative by 
SD BIOLINE Dengue Duo (Standard Diagnostics, Seoul, South Korea). 
DENV, dengue virus; NA, not applicable; rRT-PCR, real-time reverse 
transcription PCR. 
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The increasing number of reported scarlet fever cases dur-
ing 2011‒2016 in the National Notifiable Infectious Disease 
database in South Korea occurred because of increased 
overall reporting and expanded reporting criteria rather than 
because of increasing scarlet fever incidence. Further in-
creases are anticipated because of other expansions in re-
porting requirements.

Studies suggest that scarlet fever incidence has been 
increasing in South Korea (Republic of Korea) and 

other countries of East Asia since 2011 (1–3). The report 
describing increased numbers of scarlet fever cases in 
South Korea was based on National Notifiable Infectious 
Disease (NNID) surveillance data, which comprises cases 
reported through an electronic system to the Korea Cen-
ters for Disease Control and Prevention (4). In South Ko-
rea, scarlet fever is categorized as a group 3 NNID, which 
requires continuous surveillance and the establishment of 
control measures against possible outbreaks because of 
the risk for intermittent epidemics. Medical professionals 
who work for medical institutions are required to report 
cases to the local public health office. Reported data are 
reviewed by the local health center staff and submitted to 
the health authority of the province and Korea Centers 

for Disease Control and Prevention through an electronic 
reporting system (4). However, despite the law, the re-
porting rate of infectious disease by medical institutions 
has been low. Assessing the sensitivity of this reporting 
system for detecting scarlet fever cases was the goal of 
this report.

South Korea has a single-payer public health insurance 
system with universal coverage; the National Health Insur-
ance Service is the insurer, and the Health Insurance Re-
view and Assessment Service (HIRA) reviews payments. 
Using HIRA data, institutions can obtain information on 
the diagnoses of diseases and treatments for the entire pop-
ulation (5).

According to HIRA data, 14,550 patients in 2011 
and 15,533 patients in 2013 had scarlet fever diagnoses 
(International Statistical Classification of Disease and 
Related Health Problems, Tenth Revision code A38) (on-
line Technical Appendix Table 1, https://wwwnc.cdc.gov/
EID/article/24/1/17-1027-Techapp1.pdf). The number of 
scarlet fever cases decreased in the following 2 years and 
then increased again in 2016 to 13,261 cases (6). How-
ever, according to the NNID surveillance data, 406 cases 
of scarlet fever were reported in 2011, with the number of 
cases increasing with time, ending with 11,911 cases in 
2016 (Figure), and most patients being young (<10 years 
of age; online Technical Appendix Table 2)  (7). The in-
consistencies between these 2 databases indicates that the 
number of in-hospital diagnoses of scarlet fever has been 
roughly constant, but the reporting rate of diagnosed scar-
let fever increased markedly from 2.8% in 2011 to 89.8% 
in 2016.

Patients with NNIDs fall into the following 3 cat-
egories: confirmed case-patient, a person with compat-
ible clinical symptoms who was positive for a group A 
Streptococcus by laboratory tests; suspected case-pa-
tient, a person with compatible clinical symptoms who 
was not tested or not positive for the pathogen by labo-
ratory tests; and pathogen carrier. In South Korea, the 
reporting criteria for scarlet fever were limited to con-
firmed case-patients until September 2012, after which 
the criteria expanded to include suspected case-patients. 
This change contributed to the sharp increase of reported 
scarlet fever cases in the South Korea NNID database in 
2013. This sharp increase was also facilitated by another 
factor: medical institutions and government agencies 
were aware of the poor NNID reporting rate and made 
efforts to improve them around this time. In a previous 
study, the incidence of scarlet fever in South Korea was 
reported to have increased rapidly on the basis of NNID 
data (3). However, considering the background of the 
reporting system, we believe that HIRA data, rather than 
the NNID database, better reflect the rate of infection in 
South Korea.


