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Rift Valley fever threatens human and animal health.
After a human case was confirmed in Comoros in 2007, 4
serosurveys among ruminants in Mayotte suggested that
Rift Valley fever virus had been circulating at low levels
since 2004, although no clinical cases occurred in animals.
Entomologic and ecologic studies will help determine
outbreak potential.

Rift Valley fever virus (RVFV) usually causes large,
explosive epidemics among animals and humans
and circulates in many African countries and the Arabian
Peninsula (1-3). The human and veterinary medical role
of this mosquito-borne virus was highlighted at the end
of 2006 and early 2007, when a large epidemic/epizootic
occurred in eastern Africa (4,5) and Madagascar, during
2 successive rainy seasons (6,7). More recently, South
Africa and Mauritania were severely affected (8,9). This
wide dissemination potential emphasizes that Rift Valley
fever constitutes a threat for human and animal health
on the African continent and beyond. In Mayotte in July
2007, recent RVFV infection was detected in a 12-year-
old boy with a severe neuroinvasive illness. This patient
had recently arrived from Grande Comore, Union of the
Comoros, where RVFV circulation had been confirmed
(10-12).

Starting in April 2008, given the proximity of Comoros
and Mayotte and considering the risk for introducing RVFV
by illegal animal movements, active laboratory-based
surveillance for Rift Valley fever was implemented among
susceptible ruminants in Mayotte. A series of 4 serosurveys
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was designed to clarify the epidemiologic situation. The first
survey captured information about goats and cattle illegally
introduced to the northern part of the island of Mayotte, the
site of most illegal imports because of its proximity with
the Comoros island of Anjouan (Figure 1). The second
survey was a retrospective islandwide serologic survey of
ruminant samples collected during 2007-2008, intended
to capture a broader view of the situation. The third
survey was a 4-year retrospective serosurvey of ruminant
samples collected during 2004—2007, intended to increase
knowledge of the history of the virus on the island. The
fourth survey, a longitudinal serologic study on goat farms,
assessed whether the virus was still circulating in 2008.

The Study

The first survey, intended to clarify the Rift Valley
fever epidemiologic situation on the island, was undertaken
in the M’Tsangamouji area (northern part of Mayotte). It
examined samples from 29 illegally introduced goats and 79
cattle born on the island and living near the goats. Among
the 29 goats, competitive IgG ELISA found IgG against
RVFV in 4 goats that had been introduced illegally during
November 2007—April 2008 (13), and IgM-capture ELISA
found IgM against RVFV in 2 goats (14), suggesting recent
infection. Among the 79 cattle, IgG against RVFV was
found in 29 (37%) and IgM against RVFV was found in
3 (4%).

These data led us to conduct the second survey, a
retrospective study on the whole island to define the
geographic distribution of the infection and to trace back
the period of introduction. This survey analyzed 301 cattle
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Figure 1. Potential legal and illegal movements of animals around
the Comoros and Mayotte.
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serum samples collected during June 2007-May 2008 on
104 farms in 17 districts. Exposure to RVFV was indicated
by competitive IgG ELISA detection of RVFV-specific
antibodies. Positive results were found for 32 samples from
cattle in 9 districts (Table). The overall apparent RVFV
seroprevalence of 10.6% (95% CI 7%—14%) was supported
by the high specificity of the ELISA (14). The 32 positive
samples came from cattle distributed all over the island
(Figure 2, panel A).

Because RVFV circulation had been confirmed as
early as 2007-2008 in Mayotte, a third cross-sectional and
retrospective study was conducted to trace previous virus
circulation. The 120-130 samples that had been collected
from cattle since 2004 were randomly selected every year
over a 4-year period and analyzed by IgG ELISA; results
were confirmed by neutralization tests (15). These results
helped evaluate RVFV circulation on Mayotte island
before the 2007-2008 outbreak on the eastern Africa
mainland. In 2004, a total of 29 of 130 cattle had IgG
against RVFV; thus, seroprevalence was high (22.66%).
In 2005, seroprevalence rates fell; IgG against RVFV was
found in only 4 of the 130, suggesting low levels of RVFV
circulation. In 2006 and 2007, seroprevalence increased,
IgG against RVFV was found in 16 of 130 and 39 of 126
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Table. Rift Valley fever virus seroprevalence among cattle,
Mayotte, June 2007—May 2008

District No. positive/no. tested  Seroprevalence, %
Acoua 0/6 0
Bandraboua 5/31 16.13
Bandrele 0/6 0
Boueni 0/1 0
Chiconi 0/9 0
Chirongui 13 33.33
Dembeni 7132 21.88
Dzoumogne 0/1 0
Kahani 1/5 20
Kani Keli 3/26 11.54
Koungou 0/10 0
Mamoudzou 0/28 0
Mirereni 1/2 50
Mtsangamouji 6/21 28.57
Ouangani 3/40 7.50
Sada 0/20 (0]
Tsingoni 5/60 8.33
Total 32/301 10.63

cattle, reaching seroprevalence rates of 12.31% and 30.95%
for 2006 and 2007, respectively. Specific IgM against
RVFV was not detectable during this cross-sectional and
retrospective study.

The fourth survey, intended to evaluate the recent virus
dynamics in Mayotte, was a longitudinal serologic survey
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Figure 2. Rift Valley fever in Mayotte, by municipality. A) Human cases and animal and herd seroprevalence. Values under municipality
names are seroprevalence by herd (no. infected herds/no. herds) and, in parentheses, by animal in infected municipalities (no. infected/
total no.). B) Status of goat herds sampled for longitudinal serologic study, Mayotte, 2008—2009.
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of goat farms. In June 2008, a total of 13 goat farms were
selected and all 272 animals were screened for antibodies
against RVFV. Of the 13 farms, 8 had seropositive animals
(herd prevalence 62%, 95% CI 35%—-88%) (Figure 2, panel
B). Intraherd prevalence ranged from 6% to 42%. The 5
farms with seronegative goats (total 70 goats) were included
in the longitudinal study. During August 2008—August 2009,
the seronegative goats were sampled every 6—8 weeks. Only
1 goat, located in Bouyouni and sampled in February 2009,
had seroconverted and was confirmed IgM positive for
RVFV. Virus isolation attempts were unsuccessful.

Conclusions

The 4 serologic surveys conducted in Mayotte
revealed medium to high rates of RVFV prevalence all
over the island. The high rates obtained with the first
survey in the M’Tsangamouji area suggest that illegal
animal movements from the Comoros are a likely source
for RVFV introduction onto Mayotte. Results of the 4-year
survey show that the virus was already present in 2004.
After a low seroprevalence rate in 2005, the increased
seroprevalence rates for 2006 and 2007 suggest that the
virus had recirculated or had been newly introduced.

It is unclear why relatively high circulation of RVFV
in Mayotte and an increased rate of seroprevalence to 22%
did not result in detectable clinical cases in animals while
Rift Valley fever was diagnosed for humans with brain
disorders (11). This finding might be because the density
of susceptible animals on the island was high enough to
support virus circulation but too low to support waves of
epidemic abortion and death. These study findings, coupled
with epidemics in eastern Africa, illustrate the risk for
introduction of infectious agents from the African mainland
to Mayotte or other Comoros islands. Entomologic studies
need to be conducted to identify all potential vector species
on the island and to better understand the ecologic and
climatic factors that favor RVFV dissemination. The
ecologic factors in favor of Rift Valley fever outbreaks
might be comparable between Mayotte, the other Comoros
islands, Madagascar, and the eastern African mainland
(Kenya, Tanzania, and Mozambique) but need to be looked
at more closely. In Mayotte, an entomologic surveillance
program is being developed to help define the distribution
of potential vectors in association with virus circulation and
provide better understanding of disease spread mechanisms.
The role of wildlife should also be investigated. These data
highlight the need for extensive studies to determine RVFV
distribution and to evaluate the effect of Rift Valley fever
on the susceptible livestock populations.

Acknowledgments
We thank the farmers, the Association des Eleveurs

Mahorais, and the field veterinarians for their help with sample

974

collection. We also thank Fabienne Biteau-Coroller for her great
help with the collection network.

Part of this project was funded by a grant from the Centre de
Recherche et de Veille sur les Maladies Emergentes dans 1’Océan
Indien.

Mrs Cétre-Sossah is a virologist at the Unit for Control of
Animal and Exotic Diseases, Centre de Coopération Internationale
en Recherche Agronomique pour le Développement. She is
involved in the diagnosis and control of communicable and
noncommunicable diseases, especially Rift Valley fever, poxvirus
diseases, and bluetongue.

References

1. Morvan J, Rollin PE, Roux J. Rift Valley fever in Madagascar in
1991. Sero-epidemiological studies in cattle. Rev Elev Med Vet Pays
Trop. 1992;45:121-7.

2. Jupp PG, Kemp A, Grobbelaar AA, Leman P, Burt FJ, Alahmed
AM, et al. The 2000 epidemic of Rift Valley fever in Saudi Arabia:
mosquito vector studies. Med Vet Entomol. 2002;16:245-52. http://
dx.doi.org/10.1046/j.1365-2915.2002.00371.x

3. Shoemaker T, Boulianne C, Vincet MJ, Pezzanite L, AlQahtani MM,
Al Mazrou Y, et al. Genetic analysis of viruses associated with emer-
gence of Rift Valley fever in Saudi Arabia and Yemen 2000-2001.
Emerg Infect Dis. 2002;8:1415-20.

4. Outbreaks of Rift Valley fever in Kenya, Somalia and United Repub-
lic of Tanzania, December 2006—April 2007. Wkly Epidemiol Rec.
2007;82:169-78.

5. Bird BH, Githinji JW, Macharia JM, Kasiiti JL, Muriithi RM, Gach-
eru SG, et al. Multiple virus lineages sharing recent common ances-
try were associated with a large Rift Valley fever outbreak among
livestock in Kenya during 2006-2007. J Virol. 2008;82:11152—-66.
http://dx.doi.org/10.1128/JVI.01519-08

6. Andriamandimby SF, Randrianarivo-Solofoniaina AE, Jeanmaire
EM, Ravololomanana L, Razafimanantsoa LT, Rakotojoelinandrasa-
na T, et al. Rift Valley fever during rainy seasons, Madagascar, 2008
and 2009. Emerg Infect Dis. 2010;16:963—70.

7. Jeanmaire EM, Rabenarivahiny R, Biarmann M, Rabibisoa L,
Ravaomanana F, Randriamparany T, et al. Prevalence of Rift Val-
ley fever infection in ruminants in Madagascar after the 2008 out-
break. Vector Borne Zoonotic Dis. 2011;11:395-402. http://dx.doi.
org/10.1089/vbz.2009.0249

8. National Institute for Communicable Diseases. Special Pathogens
Unit and Outbreak Response Unit, Viral haemorrhagic fevers out-
breaks in South Africa. Communicable Diseases Surveillance Bul-
letin. 2011;9: 22—6 [cited 2010 Mar 1]. http://www.nicd.ac.za/assets/
files/Communicable Diseases Surveillance Bulletin March 2011.
pdf.

9. Office International des Epizooties. OIE manual of diagnostic tests
and vaccines for terrestrial animals. In: Rift Valley fever, Sth ed.
Paris: The Office; 2004. p. 185-94.

10. ProMED-mail. Comoros, RFI—Rift Valley fever, human, bovine.
ProMED-mail. 2007 Nov 27 [cited 2007 Nov 29]. http://www.
promedmail.org, archive no. 20071129.3855

11.  Sissoko D, Giry C, Gabrie P, Tarantola A, Pettinelli F, Collet L,
et al. Rift Valley fever, Mayotte, 2007-2008. Emerg Infect Dis.
2009;15:568-70. http://dx.doi.org/10.3201/eid1504.08 1045

12. Roger M, Girard S, Faharoudine A, Halifa M, Bouloy M, Cétre-
Sossah C, et al. Rift Valley fever in ruminants, Republic of Co-
moros, 2009. Emerg Infect Dis. 2011;17:1319-20. http://dx.doi.
org/10.3201/eid1707.10203 1

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 18, No. 6, June 2012



13.

14.

Paweska JT, Mortimer E, Leman PA, Swanepoel R. An inhibition
ELISA for the detection of antibody to Rift Valley fever virus in hu-
mans, domestic and wild ruminants. J Virol Methods. 2005;127:10—
8. http://dx.doi.org/10.1016/j.jviromet.2005.02.008

Paweska JT, Burt FB, Anthony F, Smith SJ, Grobbelaar AA, Croft
JE, et al. IgG sandwich and IgM-capture enzyme-linked immuno-
sorbent assay for the detection of antibody to Rift Valley fever virus
in domestic ruminants. J Virol Methods. 2003;113:103—12. http:/
dx.doi.org/10.1016/S0166-0934(03)00228-3

Rift Valley Fever among Ruminants, Mayotte

15. Office International des Epizooties. Rift Valley fever. Mauritania.
2010. Report 16 Dec 2010 [cited 2010 Dec 16]. http://web.oie.int/
wahis

Address for correspondence: Catherine Cétre-Sossah, CIRAD,
Département Bios, UMRI15, TA A-15/G, Campus International de
Baillarguet, F-34398 Montpellier Cedex 5, France; email: catherine.cetre-
sossah@cirad.fr

Search

past issues

EID

ohline

www.cdc.gov/eid

Emerging Infectious Diseases * www.cdc.gov/eid « Vol. 18, No. 6, June 2012 975



