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An	urban	epidemic	of	dengue	in	Senegal	during	2009	
affected	 196	 persons	 and	 included	 5	 cases	 of	 dengue	 
hemorrhagic	 fever	 and	 1	 fatal	 case	 of	 dengue	 shock	 
syndrome.	Dengue	virus	serotype	3	was	identified	from	all	
patients,	and	Aedes aegypti	mosquitoes	were	identified	as	
the primary vector of the virus.

Dengue is an arboviral disease transmitted by Aedes 
spp. mosquitoes and caused by 4 serotypes of dengue 

virus (DENV): DENV-1, DENV-2, DENV-3, and DENV-4. 
DENV belongs to the family Flaviviridae, genus Flavivirus 
(1). More than 2.5 billion persons worldwide are consid-
ered at risk for dengue (2); the number of dengue infections 
per year has been estimated at 390 million, although only 
96 million are symptomatic (3). 

Most dengue infections occur in urban areas in tropi-
cal and subtropical regions, but imported cases have been 
reported in nontropical regions. During October 2009, im-
ported DENV-3 infections were diagnosed in Turin, Italy 
(4), and Marseille, France (5), from patients returning from 
the Louga and Thies regions in Senegal (Figure 1). DENV-
specific IgM and/or RNA were also detected in 5 persons 
living in Dakar, Senegal, who were suspected to have den-
gue. We report results from investigation of the 2009 den-
gue epidemic in Senegal.

The Study
During October 2009–January 2010, a total of 696 

serum samples were collected from persons in Senegal 
who were suspected to have dengue. A suspected dengue 

case was defined as fever and >2 of the following: my-
algia, arthralgia, headache, and rash. Most samples were 
collected in Dakar (n = 606) and Thies (n = 87) (Table, 
Appendix, wwwnc.cdc.gov/EID/article/20/3/12-1885-T1.
htm). In Dakar, samples were collected from 9 neighbor-
hoods: Plateau (n = 202), Almadies (n = 157), Grand Da-
kar (n = 117), Parcelles Assainies (n = 82), Pikine (n = 
13), Guediawaye (n = 15), Niayes (n = 5), Thiaroye (n = 
10), and Rufisque (n = 5) (Figure 1). Samples were tested 
by real-time reverse transcription PCR and ELISA for vi-
rus genome and IgM, respectively. 

In conjunction with human testing, mosquito sampling 
was performed during December 2009 in households with 
confirmed dengue cases, and entomologic risk indexes (i.e., 
Breteau and container indices [6]) were evaluated. DENV 
isolation and identification was performed on homogenized 
mosquitoes and human serum samples injected into mos-
quito cell lines, as described (7).

Partial DENV envelope protein coding regions were 
amplified by reverse transcription PCR (8), purified af-
ter electrophoresis from agarose gels, and sequenced for 
dengue serotype identification and phylogenetic analy-
ses. A total of 196 (28.2%) suspected dengue cases were 
confirmed as dengue. Among confirmed case-patients, 
45.9% (90/196), 33.0% (65/196), 10.2% (20/196), 10.2% 
(20/196), and 0.5% (1/196) belonged to the Senegalese, 
Lebanese, Lusophone, French, and Chinese communities, 
respectively; the Lusophone community includes persons 
from Cape Verde and Guinea-Bissau who live in Sen-
egal. The ratio of confirmed to suspected cases was 17.8% 
(90/504), 66.3% (65/98), 51.2% (20/39), 38.4% (20/52), 
and 25.0% (1/4) for the Senegalese, Lebanese, Lusophone, 
French, and Chinese communities, respectively. 

Among the 196 confirmed case-patients, 31 were hos-
pitalized; 5 were found to have dengue hemorrhagic fever 
(DHF), and 1 died of dengue shock syndrome. The M:F sex 
ratio for the case-patients was 0.83 (89 male, 107 female), 
and the median age was 31 years (range 1–93). 

The fatal case was in a 71-year-old Lebanese woman 
hospitalized in a private clinic in Dakar on October 30 with 
a 4-day history of fever; she had severe thrombocytopenia 
and elevated transaminase levels. Despite treatment (volu-
ven and adrenaline), she died of cardiac arrest. Dissemi-
nated intravascular coagulation was probably responsible 
for the hemorrhagic syndrome. 

Of the 5 other patients (4 Lebanese and 1 Senegalese) 
who had hemorrhagic manifestations, all had fever, epi-
staxis, and melena (5/5) associated with thrombocytopenia 
(platelet count 50–90 × 109/L) and leukopenia (leukocyte 
count 2.5–3.5 × 109 cells/L); 4 reported headache, and 3 
reported myalgia/arthralgia. All 5 patients were hospital-
ized and received transfusions of fresh frozen plasma,  
platelet concentrates, and other supportive treatments. 
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Dengue-specific IgM and/or RNA were detected in serum 
samples collected 2 or 8 days after the onset of symptoms. 
All patients recovered and were discharged from the hospi-
tal after 8 or 10 days. 

Using mosquito continuous cell lines, we recovered 
49 DENV-3 isolates from confirmed case-patients. Phylo-
genetic analysis of sequences from mosquito and human 
samples revealed that DENV-3 genotype III closely related 
to isolates circulating in Côte d’Ivoire (2008) and China 
(2009) was circulating during the Senegal outbreak (Figure 
2). Dates of illness onset of confirmed cases indicated that 
the outbreak started in late September 2009, peaked in mid-
November, and declined in mid-December. 

The entomologic investigation found high epidemic 
risk in all localities infested with DENV vectors. The Bre-
teau index ranged from 6.6 to 195.2 in Dakar, 1.6 to 32.7 in 
Louga, and 1.1 to 14.9 in Thies, whereas the container in-
dices ranged from 15 to 63.2 in Dakar, 5.3 to 15.2 in Thies, 
and 14.3 to 64.2 in Louga. A total of 5,730 mosquitoes 
were collected; these belonged to 8 species: Aedes aegypti, 
Anopheles gambiae, Culex quinquefasciatus, Cx. tigripes, 
Cx. tritaeniorhynchus, Cx. antennatus, Cx. ethiopicus, and 
Cx. nebulosus. Most mosquitoes were collected as adults, 
but 1,675 emerged from larvae that were collected in the 
field. Cx quinquefasciatus mosquitoes predominated, but 
Ae. aegypti mosquitoes, the only dengue vector collected, 
were found in all sites. DENV-3 was detected from 3 pools 
of mosquitoes collected in 2 neighborhoods of Dakar: Pla-
teau (2 pools) and Parcelles Assainies (1 pool).

Conclusions
An epidemic of DENV-3 occurred in Senegal during 

September–December 2009; of the 196 laboratory-con-
firmed cases, most (193) occurred in Dakar. This finding 
could indicate that transmission rates were higher in this ur-
ban area but may have been the result of bias in sample col-
lection; dengue surveillance was less active at health facili-
ties in  other regions, which provided only 277 (39%) of the 
696 samples collected from persons who were suspected to 
have dengue. Fever, headache, myalgia, vomiting, throm-
bocytopenia, and leukopenia were the most frequent signs 
and symptoms among patients with confirmed dengue, as 
described (9).

The proportion of DHF cases in this outbreak 
seemed to be high at 3% when compared with previous  
reports in the Americas from the 1980s through 2007, 
in which DHF rates ranged from 1.3% to 2.4% (10).  
However, our sample size was limited and lacks confir-
matory power. 

The percentage of confirmed dengue cases among 
suspected cases in different communities showed that 
persons in Senegalese communities were significantly 
less affected than those in Leebanese (χ2 = 98.3, df = 1; 
p<0.0001), Lusophone (χ2 = 23.3, df = 1; p<0.0001), and 
French (χ2 = 11.3, df = 1; p<0.001) communities. More-
over, 5 (83.3%) of the 6 cases with hemorrhagic mani-
festations occurred in the Lebanese community, which 
suggests that disease severity might be associated with 
community exposure. 
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Figure	1.	Geographic	distribution	
of	 patients	 with	 confirmed	
dengue	 in	 the	 region	 of	Dakar,	
Senegal.	 Number	 of	 patients	
is	 shown	 in	 parentheses.	 Inset	
shows	 location	 of	 Dakar	 in	
Senegal and in Africa.



Ae. aegypti mosquitoes were the most likely vector 
of DENV-3 transmission during this epidemic, given their 
association with DENV and the overlap of their distribu-
tion and abundance with the locations of dengue confirmed 
cases. Ae. aegypti mosquitoes are known to be a competent 
vector for DENV in West Africa (11) and could maintain 
DENV-3 through vertical transmission in Senegal, as de-
scribed (12). The absence of suspected or confirmed den-
gue cases in Louga, despite the high density of Ae. aegypti 
mosquitoes, suggests that the first reported case-patient 
contracted the DENV infection elsewhere, possibly in Da-
kar, which he had visited several times.

The phylogenetic analysis of DENV-3 strains isolated 
during the outbreak suggests that they belong to genotype 
III and are closely related to DENV-3 isolated from Côte 
d’Ivoire and China in 2008 and 2009, respectively (13). 
Hence, the strain responsible for this outbreak may have 
been introduced into Senegal by travelers from Asia or 
from Côte d’Ivoire. 

Our findings suggest that increased urban dengue ac-
tivity is plausible in Senegal. Given ongoing population 
growth, explosive urbanization, infrastructure building, 
and international travel, dengue surveillance and prepared-
ness should be reinforced. Furthermore, phylogenetic  
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Figure	 2.	 Maximum-likelihood	
phylogenetic tree of dengue 
virus	 serotype	3	 (D3)	 sequences	
from	 Senegal	 compared	 with	
other	 sequences.	 The	 tree	
was	 constructed	 on	 the	 basis	
of	 an	 885-bp	 segment	 of	 the	
envelope	protein	gene.	Bootstrap	
values	 >70	 are	 labeled	 next	
to	 the	 node.	 Sequences	 from	
different geographic areas are 
shown	 by	 different	 colors.	 Gray	
shading	 indicates	 sequences	
from Senegal and closely related 
strains. Scale bar indicates 
nucleotide substitutions per site. 
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studies incorporating more DENV-3 strains would shed 
light on the origins of this DENV-3 outbreak. 
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