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The southwestern islands of the Indian Ocean  
are threatened by arbovirus outbreaks because  

of their tropical climate, geographic proximity to  
arbovirus-endemic countries, tourism, and numerous 
commercial exchanges. One such island is Mayotte, 
an overseas department of France, located between 
the eastern coast of Africa and Madagascar. The is-
land is densely populated, with ≈280,000 inhabitants 
at 690 inhabitants/km2 (1–3).

Rift Valley fever (RVF) is a mosquito-borne zoo-
nosis that affects domestic animals and humans. 
Humans are infected by RVF virus (RVFV) through 
contact with blood or organs of infected animals, 
slaughtering or handling infected animals, consum-
ing contaminated meat that was not adequately aged 
or properly cooked, or consuming raw milk. The virus 
can also be transmitted through the bite of infected 
mosquitoes (mainly Aedes spp. and Culex spp.) (4,5).

In Mayotte, epidemiologic surveillance for arbo-
virus infections among humans was implemented in 
2008. This surveillance is based on using real-time re-
verse transcription PCR (RT-PCR) to test all patients 
with suspected dengue-like syndrome for dengue, 
chikungunya, and Rift Valley fever viruses (6) and for 
Leptospira spp. (7). Each positive case of RVF is report-
ed by the Centre Hospitalier de Mayotte laboratory 
to the regional health authority (Agence Régionale 
de Santé Océan Indien) for implementation of control 
measures (veterinary investigations and vector con-
trol). Every confirmed case is investigated, and clini-
cal and environmental data, including information 
about exposures, are collected.

In Mayotte, epidemiologic surveillance for RVF in 
livestock was also implemented in 2008 (8). A cross-
sectional seroprevalence survey of asymptomatic 
livestock is conducted yearly. At least 350 samples 
have been tested each year with a commercial ELISA 
kit (9). For correctly identified cattle, sex, breed, and 
date of birth are available.

RVFV in humans was detected for the first time in 
Mayotte in 2007 (10,11). The genomic analysis of the 
Mayotte isolates placed them within the 2006–2007 
eastern African Kenya-1 lineage (12), suggesting im-
portation from mainland Africa. Retrospective analy-
ses of livestock serum (collected from 2004 through 
2008) showed that RVFV had been in Mayotte since 
2004; however, no sequencing was performed at that 
time (13). In addition, a study conducted in 2011 es-
timated RVFV seroprevalence in the general human 
population ≥5 years of age to be 3.5% (95% CI 2.6%–
4.8%) (10).

The Study
The first case of RVF in Mayotte was diagnosed by 
RT-PCR on November 22, 2018, for a patient living 
in Mamoudzou. Two weeks later, 4 new cases were 
diagnosed. No case-patient had traveled during the 
2 weeks before symptom onset, and the cases were 
defined as autochthonous. During the same period, 
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From November 2018 through July 2019, an outbreak of 
Rift Valley fever in humans occurred in Mayotte, France; 
142 cases were confirmed. Exposure to animals or their 
biological fluid was reported by 73% of patients. Health 
authorities have been implementing control measures, 
including veterinary surveys, vector control interventions, 
and prevention measures.



DISPATCHES

analyses conducted by the agricultural cooperative of 
Mayotte and confirmed by the Centre for Internation-
al Cooperation in Agronomic Research for Develop-
ment showed that RVF seroprevalence among cattle 
had increased from 3.6% (95% CI 2.3%–5.6%) in July 
2017–June 2018 to 10.1% (95% CI 6.5%–15.3%) in July–
September 2018.

From November 22, 2018, through July 31, 2019, 
RT-PCR at the Centre Hospitalier de Mayotte con-
firmed 142 cases of RVF in humans. The epidemic 
curve peaked in week 7, when 18 cases were con-
firmed. The last confirmed case of RVF was in week 
28 (Figure).

Most case-patients were male (3 male:1 female), 
and median age was 41 years (range 4–75 years). 
Clusters of cases in humans and animals were located 
mainly in the central and western areas of the island.

Among the 142 human cases, 126 (88.7%) were 
investigated; of these, 67.5% of case-patients re-
ported having direct contact with livestock (care, 
treatment, slaughter) or their biological fluids 
(including consumption of raw or curdled milk), 
15.1% reported living or working near livestock, 
and 22 (17.4%) reported having none of these expo-
sures. Multiple possible exposures (having direct 
contact with livestock or their biological fluids and 
living or working near livestock) were declared by 
50 case-patients. However, all case-patients had a 
connection with the affected areas (living, work-
ing, or walking in the central or western part of the 
island), and 4 lived in environments favorable for 
mosquitoes and mosquito breeding. Furthermore, 

most case-patients did not use any type of mosqui-
to control in their houses.

Mosquitoes captured by the Agence Régionale de 
Santé Océan Indien were predominantly of the genus 
Culex. These mosquitoes were not tested for RVFV. In 
100 herds of cattle and 26 herds of small ruminants, 
PCR detected 165 animals (141 cattle, 17 goats, and 7 
sheep) positive for RVFV.

Information about clinical signs and symptoms 
was available for only 97 human case-patients (Ta-
ble). Two case-patients had meningitis, and 1 was 
positive for RVFV by RT-PCR of cerebrospinal fluid. 
This patient had a stiff neck a week after the onset 
of signs and exhibited the neurologic sign of initial 
loss of consciousness. Twelve case-patients, including 
a pregnant woman in the sixth month of gestation, 
required hospitalization for at least 48 hours.

Doctors reported 2 severe cases. The first, with 
a complication of meningoencephalitis, occurred 
3 weeks after the first confirmed case. This case-
patient was hospitalized for gait disorder, dizzi-
ness, confusion, and rapid onset of hemiplegia; the 
date of symptom onset was March 18. RT-PCR per-
formed on cerebrospinal fluid was negative. The 
second case-patient experienced an ocular disease 3 
weeks after symptom onset. No hemorrhagic fever 
or deaths related to RVF have been reported since 
the outbreak onset.

Among livestock, the first confirmed case was 
reported on December 4, 2018. Clinical signs were 
reported by the veterinarian at the time of blood sam-
pling. Among the 165 cases confirmed, 121 (100 cattle 
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Figure.  Sources of exposure 
for 142 patients with Rift Valley 
fever, by week of laboratory 
request, in Mayotte, France, 
2018–2019.
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and 21 small ruminants) had aborted and 44 showed 
signs such as hyperthermia, nasal discharge, or diges-
tive disorders.

After the first case in a human was diagnosed, the 
monitoring and managing protocol of the outbreak 
was shared by the regional unit of the Santé Publique 
France, the Agence de Santé Océan Indien, and the 
Centre Hospitalier de Mayotte laboratory. The objec-
tive of this protocol was to implement outbreak con-
trol actions (e.g., vector control), actively search for 
symptomatic humans, and conduct clinical and envi-
ronmental investigations. Two weeks later, the first 
case in an animal was confirmed and veterinary ser-
vices conducted surveys.

Public health authorities informed the general 
population about the situation through media and so-
cial networks to encourage persons to take preventive 
measures against mosquito bites. Farmers and others 
involved with slaughtering animals are trained to 
protect themselves from infectious disease agents. 
In addition, since February 27, 2019, selling raw and 
curdled milk has been prohibited.

Conclusions
An outbreak of RVF in Mayotte resulted in 142 con-
firmed cases in humans as of July 31, 2019, and several 
clusters among livestock were confirmed. The mode 
of transmission is not well identified for all cases, but 
most commonly reported were exposure to animals 
or consumption of raw milk (a common practice in 
Mayotte). Some evidence indicates that humans may 
become infected with RVFV by ingesting the unpas-
teurized or uncooked milk of infected animals (5).

Our surveillance system for dengue-like syn-
drome is particularly sensitive and has enabled de-
tection of the first RVF case-patients requiring hos-
pitalization. However, given the high number of 
asymptomatic and paucisymptomatic forms of illness 
reported in the literature, the epidemiologic situation 
may be underestimated. The extent of the epidemic 
could be assessed by a seroprevalence survey at the 
end of this outbreak.

This epizootic occurred in the context of increased 
illegal imports of animals (goats, sheep, and cows) 
over several months from potential disease-endem-
ic/epidemic countries. Infected animals, especially 
sheep, were identified among intercepted animals.

RVFV, which was identified in Kenya, is still 
present in eastern Africa (14), but little information 
is available about its seroprevalence on the Indian 
Ocean islands. Mayotte is at risk for introduction and 
circulation of infectious agents involved in outbreaks 
in neighboring countries, such as recent infections 
and circulation of RVFV in the Comoros Islands (15).
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Table. Potential Rift Valley fever virus exposures and clinical signs for persons with Rift Valley fever, Mayotte, France, November 22–
July 31, 2019 
Variable No. (%) cases 
Risk exposure, n = 142  
 Investigated 126 (88.7) 
  Direct contact with animals and their fluids, including milk 85 (67.5) 
  Living or working near livestock 19 (15.1) 
  No contact with animals or consumption of products at risk 22 (17.4) 
 Not investigated 16 (11.3) 
Signs and symptoms reported by patients, n = 97  
 Fever 87 (89.7) 
 Arthralgia 61 (62.9) 
 Myalgia 42 (43.3) 
 Retroorbital pain 18 (18.6) 
 Headache 72 (74.2) 
 Weakness 49 (50.5) 
 Nausea/vomiting 31 (31.9) 
 Cough 5 (5.1) 
Other signs and symptoms reported by doctors, n = 142  
 Meningitis 2 (1.4) 
 Meningoencephalitis 1 (0.7) 
 Meningeal syndrome 3 (2.1) 
 Neurologic signs 2 (1.4) 
 Ocular complication 1 (0.7) 

 



DISPATCHES

  2. National Institute of Statistics and Economic Studies.  
In Mayotte, nearly one in two inhabitants is of foreign  
nationality [in French] [cited 2019 Mar 29].  
https://www.insee.fr/fr/statistiques/3713016

  3. Kim Y, Dommergues L, M’sa AB, Mérot P, Cardinale E,  
Edmunds J, et al. Livestock trade network: potential for  
disease transmission and implications for risk-based  
surveillance on the island of Mayotte. Sci Rep. 2018;8:11550. 
https://doi.org/10.1038/s41598-018-29999-y

  4. Nanyingi MO, Munyua P, Kiama SG, Muchemi GM,  
Thumbi SM, Bitek AO, et al. A systematic review of Rift 
Valley fever epidemiology 1931-2014. Infect Ecol Epidemiol. 
2015;5:28024. https://doi.org/10.3402/iee.v5.28024

  5. LaBeaud AD, Muiruri S, Sutherland LJ, Dahir S,  
Gildengorin G, Morrill J, et al. Postepidemic analysis of 
Rift Valley fever virus transmission in northeastern Kenya: 
a village cohort study. PLoS Negl Trop Dis. 2011;5:e1265. 
https://doi.org/10.1371/journal.pntd.0001265

  6. Bird BH, Bawiec DA, Ksiazek TG, Shoemaker TR, Nichol ST. 
Highly sensitive and broadly reactive quantitative reverse 
transcription-PCR assay for high-throughput detection of 
Rift Valley fever virus. J Clin Microbiol. 2007;45:3506–13. 
https://doi.org/10.1128/JCM.00936-07

  7. Lernout T, Collet L, Bourhy P, Achirafi A, Giry C,  
Picardeau M, et al. Epidemiology of human leptospirosis in 
Mayotte: an emerging public health problem on the island? 
Arch Inst Pasteur Madagascar. 2013;70:1–6.

  8. Métras R, Cavalerie L, Dommergues L, Mérot P,  
Edmunds WJ, Keeling MJ, et al. The epidemiology of Rift 
Valley fever in Mayotte: insights and perspectives from 
11 years of data. PLoS Negl Trop Dis. 2016;10:e0004783. 
https://doi.org/10.1371/journal.pntd.0004783

  9. Kortekaas J, Kant J, Vloet R, Cêtre-Sossah C, Marianneau P,  
Lacote S, et al. European ring trial to evaluate ELISAs for 
the diagnosis of infection with Rift Valley fever virus. J Virol 
Methods. 2013;187:177–81. https://doi.org/10.1016/ 
j.jviromet.2012.09.016

10. Lernout T, Cardinale E, Jego M, Desprès P, Collet L,  
Zumbo B, et al. Rift Valley fever in humans and animals in 
Mayotte, an endemic situation? PLoS One. 2013;8:e74192. 
https://doi.org/10.1371/journal.pone.0074192

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. https://doi.org/10.3201/eid1504.081045

12. Cêtre-Sossah C, Zeller H, Grandadam M, Caro V, Pettinelli F, 
Bouloy M, et al. Genome analysis of Rift Valley fever virus, 
Mayotte. Emerg Infect Dis. 2012;18:969–71. https://doi.org/ 
10.3201/eid1806.110994

13. Cêtre-Sossah C, Pédarrieu A, Guis H, Defernez C, Bouloy M, 
Favre J, et al. Prevalence of Rift Valley fever among  
ruminants, Mayotte. Emerg Infect Dis. 2012;18:972–5. 
https://doi.org/10.3201/eid1806.111165

14. World Health Organization. Rift Valley fever–Kenya [cited 
2019 20 Mar]. https://www.who.int/csr/don/18-june-
2018-rift-valley-fever-kenya/en/

15. Dellagi K, Salez N, Maquart M, Larrieu S, Yssouf A, Silaï R, 
et al. Serological evidence of contrasted exposure to arboviral 
infections between islands of the Union of Comoros  
(Indian Ocean). PLoS Negl Trop Dis. 2016;10:e0004840. 
https://doi.org/10.1371/journal.pntd.0004840

Address for correspondence: Hassani Youssouf, Santé  
Publique France, Direction des Regions, Cellule Mayotte, C/O 
ARS OI, BP 410, Mamoudzou 97600, Mayotte, France; email: 
hassani.youssouf@santepubliquefrance.fr

772 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 26, No. 4, April 2020

Byron Breedlove, managing editor of
the journal, elaborates on aesthetic
considerations and historical factors,

as well as the complexities of obtaining
artwork for Emerging Infectious Diseases.

EID Podcast:
Emerging Infectious
Diseases Cover Art

Visit our website to listen:
https://www2c.cdc.gov/ 

podcasts/player.
asp?f=8646224


