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The largest outbreak of dengue fever in Tanzania is ongo-
ing. Dengue virus type 1 was diagnosed in a traveler who 
returned from Tanzania to Japan. In phylogenetic analysis, 
the detected strain was close to the Singapore 2015 strain, 
providing a valuable clue for investigating the dengue out-
break in Tanzania.

Dengue fever is a febrile illness and a major public 
health problem caused by dengue virus (DENV), 

which infects almost 400 million persons worldwide ev-
ery year (1). DENV has 4 serotypes (DENV-1–4), which 
are antigenically distinct. Although many countries in Af-
rica are listed as being at a risk of DENV transmission, the 
molecular characterization of circulating DENV strains in 
these countries is poor.

In Tanzania, the number of patients with dengue fever 
increased sharply during April–May 2019, when >3,000 
new suspected dengue cases were reported, including 2 
deaths. Of these cases, 71.4% were confirmed by rapid diag-
nostic tests according to the World Health Organization; this 
total exceeded the previous worst dengue outbreak in 2014, 
which had 2,129 suspected and 1,018 confirmed cases (2). 
DENV-2 was reported as the causative agent of the 2014 
outbreak in Tanzania (3,4), whereas DENV-3 exported from 
Tanzania was also documented (5). We describe the case of a 
traveler from Japan who was infected with DENV-1 in Tan-
zania amid the country’s largest dengue outbreak in 2019.

In early May 2019, a 32-year-old man who returned 
to Japan from Tanzania was admitted to Osaka City Gen-
eral Hospital in Osaka, Japan, after receiving a diagnosis of 
dengue fever at the Kansai International Airport quarantine 
station. He had been vaccinated against yellow fever before 
travel; additional test results were negative for chikungunya 
virus, Zika virus, and malaria. During his 10-day stay in 
Tanzania, the patient arrived at the airport in Dar es Salaam 
and stayed there during days 1–2 (specific locations in the  

Appendix Figure, http://wwwnc.cdc.gov/EID/article/25/9/ 
19-0814-App1.pdf). On day 3, the patient flew to Kigoma, 
located in northwestern Tanzania; he reported being bitten 
by mosquitoes several times during the day there. On day 4, 
he visited Mahale Mountains National Park; the visit lasted 
for 3 days. On day 7, the patient returned to Kigoma and 
noticed fever and headache (disease onset). He traveled to 
Dar es Salaam on day 8 and stayed there for 2 days but was 
sick in bed at the hotel the entire time. He left Tanzania on 
day 10 to return to Japan and subsequently reported that he 
had been bitten by mosquitoes only in Kigoma.

We detected DENV-1 in the patient’s blood sample, 
collected 4 days after disease onset, using real-time reverse 
transcription PCR (RT-PCR) (6). We amplified a region of 
the envelope gene (1,485 nt) by RT-PCR using DENV-1–
specific primers (7) and determined the sequence by direct 
sequencing (deposited in the DNA Data Bank of Japan as 
DV1/TZA/19RM-Osaka under accession no. LC485151). 
Through phylogenetic analysis based on a recent report (8), 
we classified the DV1/TZA/19RM-Osaka strain as geno-
type V and closely related to a 22125 strain in Singapore 
in 2015 with 98.6% nucleotide identity (Figure). The DV1/
TZA/19RM-Osaka strain was distinct from other genotype V 
strains detected in Africa, suggesting that the DENV-1 strain 
in Tanzania might have been introduced from outside Africa.

Dengue outbreaks occurred in 2010, 2012, 2013, and 
2014 in Dar es Salaam, with the largest in 2014 (3). Recent 
studies have reported DENV-2 as the cause of the 2014 out-
break; the high similarity of the virus to DENV-2 strains 
from China, India, East Timor, and Singapore indicates that 
it might have been introduced by travelers from Asia (4). 
Another study indicated that DENV-3 was introduced or 
reintroduced in Tanzania from other countries in Africa or 
from the Middle East (5). In this study, we showed that the 
transmission of DENV-1, the genome of which was phylo-
genetically related to the strain derived in Singapore, has 
occurred in Tanzania.

Dar es Salaam has been the epicenter of the 2019 den-
gue outbreak and past outbreaks. From this patient’s mos-
quito bite history, we concluded that the patient was most 
likely infected with DENV-1 in Kigoma, but we cannot 
deny the possibility of unrecognized mosquito bites in Dar 
es Salaam. A recent study showed that 1% of dengue cases 
in the 2014 outbreak were reported from regions outside 
Dar es Salaam, including Kigoma, and model prediction 
suggested that Kigoma could have the possibility of occur-
rence of dengue concurrently with the dengue outbreak in 
Dar es Salaam (9). However, the disease was not detect-
ed on a large scale because of a lack of proper diagnosis 
(9), which suggests several unrecognized dengue cases in 
Kigoma even in the ongoing 2019 outbreak. Taken togeth-
er, the DV1/TZA/19RM-Osaka strain may have originated 
from the outbreak strain in Dar es Salaam in 2019.
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The phylogenetic relationships among DENV strains 
detected at different locations during the same epidemic in 
Tanzania are yet to be studied. Our data contribute to a bet-
ter understanding of the epidemiology of DENV infections 
in Tanzania. Additional studies of dengue fever in Tanza-
nia, not only in Dar es Salaam but also in other regions, 
would further clarify the epidemiology of this serious pub-
lic health concern in this country.
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Figure. Maximum-likelihood 
phylogram of the envelope gene 
(1,485 nt) of dengue virus type 
1 strains detected in Osaka, 
Japan, 2019 (arrow), Africa 
(black squares), and reference 
strains. Based on Bayesian 
information criteria, the Tamura-
Nei plus gamma model was 
used to construct the phylogram. 
Numbers at the nodes indicate the 
bootstrap support values, which 
are expressed as a percentage of 
1,000 replicates (values <80% are 
omitted). Each strain is identified 
by strain name, 2-letter country 
name abbreviation (country 
exported from/to, in the case of 
travelers), and detection year; 
accession numbers are shown 
in parentheses. Genotype I–IV 
branches are condensed for 
space. Scale bar indicates genetic 
distance (nucleotide substitutions 
per site). AO, Angola; BD, 
Bangladesh; CD, Democratic 
Republic of the Congo; CI, Côte 
d’Ivoire; GA, Gabon; IN, India; 
JP, Japan; KM, Comoros; NG, 
Nigeria; SG, Singapore; TW, 
Taiwan; TZ, Tanzania.



  3. Mboera LE, Mweya CN, Rumisha SF, Tungu PK, Stanley G,  
Makange MR, et al. The risk of dengue virus transmission in Dar es 
Salaam, Tanzania during an epidemic period of 2014. PLoS Negl Trop 
Dis. 2016;10:e0004313. https://doi.org/10.1371/journal.pntd.0004313

  4. Vairo F, Mboera LE, De Nardo P, Oriyo NM, Meschi S, Rumisha SF,  
et al. Clinical, virologic, and epidemiologic characteristics of 
dengue outbreak, Dar es Salaam, Tanzania, 2014. Emerg Infect Dis. 
2016;22:895–9. https://doi.org/10.3201/eid2205.151462

  5. Moi ML, Takasaki T, Kotaki A, Tajima S, Lim CK, Sakamoto M,  
et al. Importation of dengue virus type 3 to Japan from Tanzania 
and Côte d’Ivoire. Emerg Infect Dis. 2010;16:1770–2.  
https://doi.org/10.3201/eid1611.101061

  6. Ito M, Takasaki T, Yamada K, Nerome R, Tajima S, Kurane I. 
Development and evaluation of fluorogenic TaqMan reverse 
transcriptase PCR assays for detection of dengue virus types 1 
to 4. J Clin Microbiol. 2004;42:5935–7. https://doi.org/10.1128/
JCM.42.12.5935-5937.2004

  7. Warrilow D, Northill JA, Pyke AT. Sources of dengue viruses 
imported into Queensland, Australia, 2002–2010. Emerg Infect Dis. 
2012;18:1850–7. https://doi.org/10.3201/eid1811.120014

  8. de Bruycker-Nogueira F, Mir D, Dos Santos FB, Bello G.  
Evolutionary history and spatiotemporal dynamics of DENV-1 
genotype V in the Americas. Infect Genet Evol. 2016;45:454–60. 
https://doi.org/10.1016/j.meegid.2016.09.025

  9. Mweya CN, Kimera SI, Stanley G, Misinzo G, Mboera LE. 
Climate change influences potential distribution of infected Aedes 
aegypti co-occurrence with dengue epidemics risk areas in  
Tanzania. PLoS One. 2016;11:e0162649. https://doi.org/10.1371/
journal.pone.0162649

Address for correspondence: Seiji P. Yamamoto, Osaka Institute of 
Public Health, 8-34 Tojo-cho, Tennoji-ku, Osaka 543-0026, Japan; email: 
yamamotosei@iph.osaka.jp

1784 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 25, No. 9, September 2019

RESEARCH LETTERS

Want to stay updated on the latest news in Emerging Infectious 
Diseases? Let us connect you to the world of global health. 
Discover groundbreaking research studies, pictures, podcasts, 
and more by following us on Twitter at @CDC_EIDjournal. 

@CDC_EIDjournalEID
journal



 

Page 1 of 1 

Article DOI: https://doi.org/10.3201/eid2509.190814  

Dengue Virus Type 1 Infection in Traveler 
Returning from Tanzania to Japan, 2019 

Appendix 

 

Appendix Figure. Map of Tanzania showing Dar es Salaam on the east coast and Kigoma and Mahale 

Mountains National Park in the northwest. 

https://doi.org/10.3201/eid2509.190814

