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EPIDEMIOLOGY OF RIFT VALLEY FEVER



BRIEF HISTORY OF RVF

1910 - 1912: DISEASE DESCRIBED IN EXOTIC (EUROPEAN BREED)
LAMBS IN KENYA

1930: VIRUS FIRST ISOLATED IN OUTBREAK OF DISEASE IN
SHEEP IN RIFT VALLEY IN KENYA
- MOSQUITO TRANSMISSION DEMONSTRATED
- BENIGN DISEASE OF HUMANS DESCRIBED

SUBSEQUENT RECOGNITION OF DISEASE IN MANY 
SUB- SAHARAN AFRICAN COUNTRIES (NOT JUST RIFT VALLEY)

1974 - 1976: RECOGNITION OF FATAL HUMAN DISEASE IN 
OUTBREAK IN SOUTH AFRICA

1977 - 2007: SPREAD OF DISEASE BEYOND SUB - SAHARAN AFRICA 
TO EGYPT, MAURITANIA, MADAGASCAR, ARABIAN PENINSULA,
MAYOTTE ISLAND



VECTORS OF RVF
ENZOOTIC (ENDEMIC) VECTORS = FLOODWATER - BREEDING AEDES 

MOSQUITOES (I.E. ONLY CERTAIN SPECIES OF AEDES)

Å EGGS LAID IN MUD AT THE EDGE OF WATER IN FLOODED 
DAMBOS 

Å NB EGGS REQUIRE DRYING BEFORE THEY WILL HATCH WHEN 
THE DAMBOS BECOME FLOODED AGAIN 

Å EGGS CAN SURVIVE FOR YEARS IN DRY MUD

Å TRANSOVARIAL TRANSMISSION OF VIRUS OCCURS IN A LOW 
PROPORTION OF INFECTED AEDES MOSQUITOES 

EPIZOOTIC (EPIDEMIC) VECTORS = CULICINE MOSQUITOES, 
BITING FLIES 

ACQUIRE VIRUS BY TAKING BLOODMEALS FROM INFECTED 
(VIRAEMIC) LIVESTOCK AND SUSTAIN THE OUTBREAK BY 
TRANSMITTING INFECTION





IMPERVIOUS LAYER

POROUS SOIL

DRAIANAGE/DRYING OR FLOODING OF DAMBOS:
EFFECTS ON FLOODWATER - BREEDING AEDES MOSQUITOES

MOSQUITO EGGS

FLOODING LEVELS



DAMBO IN DRY SEASONDAMBO IN DRY SEASON

FLOODED DAMBO IN
WET SEASON

FLOODED DAMBO IN
WET SEASON

OBSERVATIONS IN KENYA
Linthicum/Davies/Bailey





EPIDEMIOLOGY OF RVF VARIES WITH ECOZONE :

eg KENYA (Davies)

MOIST FOREST AND DERIVED GRASSLANDS:
ENDEMIC CYCLE ðSOME VIRUS ACTIVITY EACH YEAR ðHIGH
HERD IMMUNITY ðDISEASE BELOW THRESHOLD OF DETECTION 

DRIER BUSHED GRASSLANDS:
CLEAR 3- 5 YEAR INTER - EPIDEMIC PERIODS
RAINFALL/FLOOD - GENERATED EPIDEMICS

SEMI - ARID/ARID AREAS:
15- 40 YEAR EPIDEMIC CYCLES IN FLOOD PLAINS ðCLEARLY 
RAIN - RELATED ðMINIMAL/NIL INTER - EPIDEMIC VIRUS ACTIVITY
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PHYLOGENY OF 198 RVF
ISOLATES + 5 DERIVED 

STRAINS OBTAINED
FROM 17 COUNTRIES

OVER 67 YEARS 



RVF GENOTYPES IN SOUTH AFRICA
2008 - 2010



PREVENTION/CONTROL IN LIVESTOCK

ROUTINE VACCINATION ïESPECIALLY WEANERS 

VACCINES: 
SMITHBURN MODIFIED LIVE VIRUS
INACTIVATED VACCINE
CLONE 13 

OUTBREAKS IRREGULAR THEREFORE RAINFALL PREDICTION
TO DRIVE COST - EFFECTIVE VACCINATION STRATEGIES?



RAINFALL CORRELATES WITH RVFV 
ACTIVITY

NASA



Current
January 2007

Long Term Mean
1920 - 1980

Short Term Mean
2001 - 2005

vs

COMPARE CURRENT RAINFALL WITH PAST RAINFALL

NASA



FLOODING OF LORIAN SWAMP
AND DESERT - KENYA

HUGE MOSQUITO POPULATIONS







RAINFALL ALSO CORRELATES WITH
NORMALIZED DIFFERENCE 
VEGETATION INDEX (NDVI)

NASA



NDVI
JAN
1997

NDVI
JAN

1998
NDVI
JAN
1999 

NDVI: HEAVY RAINS IN LATE 1997
- RVF OUTBREAK STARTED OCTOBER 

- LASTED UNTIL FEBRUARY 1998

NASA



RAINFALL ESTIMATES & NDVI DO NOT
GIVE SUFFICIENT ôLEAD TIMEõ

HENCE ATTEMPT TO DERIVE LONGER
TERM FORECASTS USING ôEL NINO 
SOUTHERN OCEANS OSCILLATIONSõ

(ENSO) PHENOMENA 



ARE ASSOCIATED 
WITH SUBSEQUENT 
PRECIPITATION 
ANOMALIES

EL NINO LA NINAWARM ENSO SST 
ANOMALIES -

NASA


