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Rift Valley Fever 
Outbreak, Saudi Arabia, 
2000. 

On 2/0611421 H King Fahad Central Hospital in Jazan began receiving several 
cases of unexplained hemorrhagic fever. At that time, the cases were localized to 
AIArda district in Jazan region. The clinical picture included low grade fever, 
abdominal pain, body ache, vomiting and diarrhea, jaundice with liver and renal 
dysfunction often progressing to disseminated intravascular coagulation, 
hepatorenal syndrome, and death. The diagnosis of Rift Valley Fever (RVF) was 
confirmed. 

This study was conducted during the period from 27/0511421 to 30/0111422 H, 
to identify the extent and severity of the outbreak; and to study the clinical 
presentation and complications of the disease. A Case definition was developed 
and distributed to all hospitals and primary health care centers to detect further 
cases and report them by completing a case report form, which included identifi­
cation and demographic data, hospitalization, clinical history, history of contact 
with an RVF case, positive family history, history of exposure to environmental 
risk factors, results of laboratory investigations, clinical status, and complications. 
This form was then sent to the regional health directorate, and on to the Ministry 
of Health in Riyadh within 24 hours, to be entered into the computer and ana­
lyzed. 

The total number of patients was 882; 747 (85%) Saudis, 113 (13%) Yemenis, 
and 22 (2%) other nationalities; 709 (80%) males and 173 (20%) females, the 
male to female ratio was (4: I). The mean age (± SD) was 45.7 (± 20) years. Forty 
seven percent (47%) were reported from Jazan, 48% from Asir, 4% from 
Qunfudha, and the rest from other regions. 

The total number of cases increased gradually from the first week, when only 5 
cases were reported, reaching the maximum on the fourth week with 93 reported 

(Continued on page 2) 
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Rift Valley Fever Outbreak, Cont ... 

cases, then fell gradually until the 
eighth week with 56 reported cases. 
After that, the number of cases 
increased again to reach the highest 
peak on week 10 with 99 reported 
cases. The cases started to fall again 
until the end of the outbreak, when the 
last case was reported on week 28 
(Fig I). 

Symptoms of the acute illness were 
mainly fever (91%), nausea (58%), 
vomiting (51%), abdominal pain 
(39%), and diarrhea (24%). 

Blood investigations revealed that 
218 patients had a platelet count 
<100000 mmJ (mean ±SD = 132.8 
±89.5), 88 had hemoglobin < 8g1dL 
(mean ±SD = 11.34 ± 3.12), 231 had 
WBC <3/dL. About 90% of the 
patients had AST and AL T more than 
3 times normal, 90% had LDH more 
than 2 times normal, 30% had CPK 
more than 2 times normal, 16% had 
creatinine > 150 UmollL and . 15% 
developed Jaundice with high 
bilurobin. 

Sixty-six percent (66%) reported 
direct contact with animals and 98% 
reported exposure to mosquitoes. The 
total number of deaths was 124, 
revealing a case fatality rate (CFR) of 
14.1%. 

Hemorragic complications were the 
most common, developing in 49 cases 
(7.6%). Hematemesis occurred in 25 
(51 %), puncture site bleeding in 14 
(29%), and melena in 12 (25%). The 
total number of deaths among 
patients with hemorrhagic 
complications was 32 (65%). 
Symptoms of encephalitis appeared in 
110 (18%) patients. The most 
common neurological manifestations 
were confusion in 48 (44%), lethargy 
in 43 (39%), disorientation in 40 
(36%), coma in 21 (19%) and vertigo 
in 20 (18%) patients. The · total 
number of deaths among patients with 
neurological . complications was 60 
(55%). Visual complications 
developed among 13 patients (2%). 
the most common were visual loss in 
10 and scotomas in 3 patients. 

- Reported hy: Dr. Ahmed M. Sahly. 
Dr. Ahdullah l'vl. AI Raheah (Field 
£pidemiolo,!!)' Training Program) 
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Editorial note: Since the discovery 
of RVF in 1931,1.2 the disease was 
seen to spread across most African 
countries. It moved outside Africa for 
the first time during this outbreak, 
which was also recorded in Yemen. It 
is thought to have entered Saudi 
Arabia either through infected 
animals imported to Jazan region, or 
through in fected mosquitoes carried 
by the wind.] 

The epidemic curve showed two 
peaks; on week 4 and week 10, which 
may be related to the difference in 
timing of the start of the outbreak 
between Jazan and Asir regions. 

Blood manifestations of 
thrompocytopenia, anemia, and low 
prothrobin and thrombin time are 
common in all RVF outbreaks, and 
are typical of hemorragic fever.2.4 
Liver enzymes were very high due to 
severe hepatocellular necrosis, and 
creatinin was high due to renal failure, 
which are known complications.2

.4 

The high CFR of 14% is compatible 
with a reported CFR of 15% among 
hospitalized patients in the RVF 
outbreak in Egypt. 5 

Hemorrhagic complications 
developed in 7.6%, which is very high 
compared to previous reports of 1 %. 
However , this percentage only 
represents severe cases that had 
presented to hospitals. The death rate 

was very high among this group 
(67%), which i's higher than previous 
reports of 50%.~ Furthermore, 
encephalitis occurred in 18%, which 
is much higher than previous reports 
of 1%. ' Visual cQmplications 
occurred in 2% which is similar to 
previous reports.' 
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Figure (1): Reported cases ofRVF by week of onset, Saudi Arabia, 
27/05/21- 30/01122 
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Risk Factors of Rift Valley fever Among the 
Samtah Population, Jazan, Saudi Arabia. 

Rift Valley Fever (RVF) was 
reported for the Ii rst time in Saudi 
Arabia after several cases of 
unexplained hemorrhagic fever 
appeared in the southwestern border 
(Jazan Region). Cases were reported 
by all governorates of Jazan, 
including Samtah Governorate. A 
nested case con tro I study was 
conducted to identi fY risk factors for 
acquiring RVF. 

All RYF cases diagnosed and 
confirmed serologically at Samtah 
General Hospital were reviewed and 
their addresses located. A list of 
PHCCs with its census was provided 
from the Samtah Health District. Four 
controls were selected for each case, 
proportional to the census of each 
PHCC, regardless of the location of 
cases. At each PHCC an accumulative 
number was assigned to each medical 
record. A random number chart was 
used to select controls. The name, 
medical record number, and location 
were registered according to 
sequences of the selection. All study 
participants were interviewed face to 
face using a standard questionnaire. 
Parents were interviewed on behalf of 
young children. The questionnaire 
included demographic information, 
history of underlining medical 
conditions, and risk factors of RYF. 

The final study sample included 39 
Cases and 238 Controls. Among the 
cases. 28 (72%) were males; median 
age was 43 years (range 7-85 years); 
31 (80%) were Saudis and 8 (20%) 
were Yemen is. Among the controls, 
126 (53%) were males; median age 
was 18 years (range 2-92 years); al­
most all of them 237 (99.6%) were 
Saudis, except for one Indonesian. 
The majority of both cases and con­
trols had no history of chronic dis­
eases. 

Table I demonstrates behavioral 
and community risk tactors for 
acquiring RYF. On Iy 10 cases and 
195 controls reported sleeping inside 
the houses. Those whp reported 
sleeping outside the house were at a 
higher risk ofRYF. whdher they slept 
outside regul;lrly (OR ~ 14.2. P-value 
«lO)) or occ;lsilll1ally (OR ~ 11.1, p-

Saudi Epidemiology Bulletin, Vol 8, No.1 , 2001 

value <0 .05). Those who sprayed 
insecticides were protected from 
R YF. but use of a bednet was not 
protective. Those who drank raw milk 
without boiling or pasteurizing were 
at a higher risk of RYF, whereas 
handling raw meat while cooking, 
eating raw meat or other raw animal 
organs had no effect. Mosquito bites 
were not associated with acquiring 
RYF. However, those who owned 
sheep among those bitten by 
mosquitoes had a ten times risk of 
acquiring the disease. Stagnant water 
had no effect on acquiring the disease, 
regardless of its proximity to houses. 

Individuals who owned animals 
were twice at risk of R YF than those 
who did not (Table 2). Sheep were the 
most implicated animal for their own­
ers to acquire the disease. The risk 
increased the higher the number of 
animals. regardless to their type. 
Ovming animals led to other risk fac­
tors that increased susceptibil ity for 
RVF (Table 3), such as shepherding, 
the risk increasing the longer the time 
spent in shepherding. Also, allowing 

animals inside the house increased the 
risk, which further increased the 
longer they are allowed in the house. 
Reported aborted an imals, animal 
deaths, helping in animal birthing, or 
slaughtering were also associated with 
risk of RVF. However, milking was 
not statistically associated with ac­
quiring RVF. 

- Reported by: Dr. Adel M. 
Turkistani. Dr. Yagub r Al Mazrou. 
Dr. Fudaul lH. Bakhsh. Dr. Randa lv!. 
Noah. Dr. Abdula=i= M. AIMazam. 
Dr. Ahmad A. Sahli. Dr. Ali Al hazmi. 
Dr. Ali S. Khan (CDC) . 

Editiorial notes: This study was 
targeted to identify possible risk 
factors of acquiring RYF. Although 
there is a difference between cases 
and controls in age, sex, and 
nationality, these factors have not 
been proved to contribute to acquiring 
R YF in the few studies that have been 
conducted.I.>4 This study was 
primarily designed to select controls 

(Continued on page./) 

Table 1: Behavio ral and Community Risk factors for acquiring RVF 

Case Control Odds P-vaiue Exposure (n= 39) (n= 238) Ratio ' 

Behavioral Risk factors: 
Sleeping habits: 

<0.05 Outside the house 8 11 14.2 

Both (outside & inside) 16 28 11.1 <0.05 

Inside the house 10 195 Ref. Ref. 

Used a bed net 2 6 0.53 0.5 

Sprayed insecticide 14 177 0.23 <0.05 

Food Habits: 
Drank unpasteurized milk 25 30 1:2.4 <0.05 

Cooked raw meat 20 95 1.6 0.2 

Ate raw meat 1 4 1.5 0.7 

Ate raw liver 6 23 1.7 0.3 

Ate raw spleen 2 5 2.5 03 

Ate other raw animal organs 3 13 1.4 0.6 

Community Risk factors: 
1.8 0.2 Mosquito Bites 31 163 

Bitten and owned sheep 28 89 10.7 <0.05 

Not bitten :md owned sheep 1 34 Ref. Ref. 

Stagnant \-Vater 10 75 0.8 0.5 

Far trom the house (2: 50m) 3 36 0.5 0.2 

Close to the hOUSl! \< 30m) 7 39 1.0 0.9 

page 3 



Risk Factors of Rift Valley fever, Cont ••• 
that represented the population and 
had been exposed to the same risk 
facto rs. 

At the time this study was 
conducted, th ere was no available 
information on tht! prevalence of 
R VF. It is well known that the 
majority of cases may acquire the 
infection without developing 
com pi ications,' and may recover 
without recognition. Up to date, the 
risk of acquiring R VF is mainly 
through exposure to or contact with 
fresh tissue of in tected animals, or by 
in tective mosquito bites. Although the 
study showed that those bitten by 
mosquitoes were two times at risk of 
RVF, this, however, could not account 
for those bitten by mosquitoes but 
were not affected by RVF. It is 
uncertain what role, if any, 
mosquitoes play in the transmission of 
RVF to humans. s.b If they do playa 
role, the presence of stagnant water 
close to houses should have been a 
risk factor, since it is the main 
mosquito breeding area. Mosquitos 
may, however, play a role in 
transmission of RVF to humans if 
livestock develop high viremias, 
coinciding with the presence of a high 
density of mosquitoes . This may 
explain wh y those who reported 
sleeping outside the houses were at a 
higher risk of acquiring RVF, the risk 
increasing when th is occurs on a daily 
basis. Spraying insecticide, which 
diminishes the density of mosquitos, 
was found to play an important role in 
the prevention of RVF. However, use 
of a bednet, which may play a role in 
prevention of mosquito bites, was not 
a common practice among the study 
population . 

Some studies suggest the possibility 
of transmission of RVF to hwnans by 
drinking infected milk"", which was 
proved in our study. Those who drank 
raw milk were t\\ielve times at risk, 
pointing to tht! prt!sence oftht! virus in 
rnilk .4 

Although direct contact with tissues 
and organs of in tectt!d an irnals is 
thought to transm it tht! disease, this 
may only be trut! if the pt!rson has an 
opt:n wound through which tht! virus 
can pt!nt!tratt!. Handling raw meat 
whi!.: cooking was not associatt!d with 

Fuga 4 

RVF infection, nonetheless, 
precaution s should be taken in case of 
epidemics. Eating raw meat or other 
raw animal organs was not proved to 
be a risk factor, however, this habit 
should be stopped immediately, 
particularly in endemic areas. The 
possibility of acquiring the disease by 
contact with infected fresh animal 
organs could not be ruled out, since 
those who helped in animal birthing 
or slaughtering had more than twice 
the risk of in fection. 

Owning animals was considered a 
major risk for R VF, especially sht!ep 
and goats. However, an opposite 
result was fo t1nd among owners of 
cattle (cows), since tht!ir larger size 
kept them away from houses. 
Abortions or unexplained deaths 
among animals were sign ificant risk 
factors , and could be used as 
indicators to the possibility of animal 
infection , thus allowing early 
detection, and should be considered in 

(Continued on page 7) 

Table 2: Risk of RVF by contact with animals 

Case Control Odds 
P-value Exposure (n= 39) (n= 238) Ratio 

Owned animals 29 137 2.1 <0.05 

Sheep ,-:. 29 122 2.8 "- <0.05 

More than 40 8 22 4.2 <0.05 

21 - 40 9 39 2.7 <0.05 
1- 2 12 61 2.3 0.07 

Goats 17 58 2A- <0.05 

More than 40 5 12 3.4 <0.05 

1- 40 12 46 2.1 <0.05 

Cattle 16 50 2.6 <0.05 

More than 5 5 17 2A- 0. 1 
1- 5 II 33 2.7 0.01 

Camels 
Median= 2 (1-8 Camels ) 2 8 1.6 0.6 

Other animals 
Median= 1 (1-6 Donkeys) 6 . 14 2.9 <0.05 

Table 3: Risk Factors of RVF among those who owned animals 

Case Control Odds 
P-value Exposure (n= 29) (n= 137) Ratio 

Shepherd animals 22 42 7.4 < 0.05 
13 - 24 hours 9 10 12.2 <0.0001 
07 - 12 hours 4 5 10.9 <0.0001 

01 - 06 hours 9 27 4.5 <0.001 

Allowed animals inside house 26 73 7.6 <0.05 
13 - 24 hours II 28 8A <0.0001 
07 - 12 hours \0 19 11 .2 <0.0001 
01 - 06 hours 5 26 4.1 0.05 

Reported aborted animals 25 52 10.2 < 0.05 
~ 5 aborted animals 19 38 10.6 <0.0001 

1 - 4 aborted animals 6 14 9. 1 <0'.0001 

Reported dead animals 19 63 2.3 < 0.05 

~ 5 dead animal 15 42 2.6 < 0.05 

1 - 4 dead animal 4 21 1.4 0.6 

Help animal birthing 13 25 3.6 0.002 

Slaughtering animals 12 28 2.8 0.002 

Milking animals \0 27 2.1 0.08 

Saudi Epidemiology Bulletin, Vol 8, No. 1, 2001 



Risk of acquiring Rift Valley Fever in a 
hospital ,setting? 

[n August 2000, the first confinued 
occurrence of Rift valley fever (RVF) 
outside the African continent was 
described in the Arabian Peninsula. At 
that time, the true risk to health-care 
workers (HCWs) for acquiring RVF 
in the hospital setting had remained 
unstudied. The objective of this study 
is to estimate the risk to HCWs for the 
nosocomial acquisition of RVF in 
Jazan. 

This study was conducted at four 
hospitals in the Jazan province: King 
Fahad Central Hospital (KFCH), 
Samtah General Hospital (SGH), AI­
Ardah General Hospital (AGH), and 
Beash General Hospital (BGH). A 
retrospective cohort study was 
conducted whereby two groups, high 
and low risk, were identified 
according to their exposure to 
potential nosocomial risk factors. 
These mctors included contact with 
10 or more RVF patients, body fluids, 
potentially infectious material, or 
perfonuing invasive procedures to 
patients. A questionnaire inquiring 
about demographic characteristics, job 
description and place of assignment, 
level and type of hospital exposure, 
precautionary measures used and 
possible environmental exposures, 
was completed by HCWs in both 
groups. A blood sample (5 m!) was 
taken from each participant to be 
tested for IgM and IgG antibodies to 
the RVF virus . Evidence of infection 
during the epidemic was defined as 
any individual in the cohort with 
detectable IgM and IgG antibodies to 
the RVF virus. 

A total of 703 HCWs participated in 
this study, most of whpm were from 
KFCH (266 or 38%) and SGH (240 or 
34%). Their mean age was 33 :!: 9 
years, and males represented 49% of 
the study population . The most 
common nationalities included were 
Indians (37%). Saudis (26%) and 
Filipinos (12.5%). By occupation, 
nurses ranked first 312 (44.6%), 
followed by cleaners 115 (16.5%) and 
physicians 80 (11%). A total of 336 
(47.8%) of the HCWs were among the 
high-risk group. Among those, the 
most common potential risk factors 

Saudi Epidemiology Bulletin, Vol 8, No. 1, 2001 

were close con tact with 10 or more 
RVF patients (64 .3%), inserting 
peripheral line (29%), and drawing 
arterial blood gases (23.8%). With 
respect to community exposure, 74 
(10 .7%) HCWs reported direct 
contact with animals, 347 (49%) 
lived in areas with heavy mosquito 
infestation, but only 242 (35%) 
reported having had mosquito bites. 

With respect to hospital protective 
measures employed by staff, 73.3% 
reported wearing gloves, 68% 
reported using face masks, and 60.8% 
reported always wearing gowns when 
dealing with suspected or confinued 
RVF patients, body fluids, or 
potentially infectious material. Four 
(0 .6%) of 703 participants had 
evidence of recent R VF virus 
infection, all of whom were in the 
" low risk group" and reported 
exposure to known RVF risk mctors 
at their community level. 

- Reported by: Dr. Tami H Al­
Bassam, Dr. Abdullah M. Al-Rabeah, 
Dr. Nasser A. AI-Hamdan (Field 
Epidemiology Training Program), Dr. 
Mohammed Al Hazmi (King Fahad 
Central Hospital, Jazan), Dr. Yagoub 
Al Mazroa, Dr. Mohammed Al Jefri 
(Ministry of Health, KSA), Dr. Ani! A. 
Panackal, Dr. Ali S. Khan, and Dr. 
Thomas G. Ksiazek (CDC, Atlanta). 

Editorial note: Only four (0.6%) of 
the participants were infected by RVF 
virus, which is far below a previously 
reported rate of 6.7%. I Th is was, most 
probably, because HCWs had less 
exposure to animals and mosquitoes 
than the general population. Three 
RVF antibody positive HCWs were 
from AI-Ardah hospital and were 
living outside the hospital. ' AI-Ardah 
was the area where the first and 
majority of the RVF cases in Jazan 
had been reported. and where 90% 
antibody prevalence was found among 
animals in a survey done in this area.2 

Needlestick and other percutaneous 
injuries resulting in exposure to blood 
or other potentially infectious 
materials continue to be of concern 
due to their high occurrence and their 

severe adverse outcomes. 3 

Interestingly, Despite all potentially 
"high risk" nosocomial exposures, 
none of the potentially high-risk 
groups were found to have evidence 
of infection with the RVF virus. 

The four R VF antibody positive 
HCWs acquired the infection, most 
probably, as a result of environmental 
exposure rather than nosocomial 
acquisition. Nosocomial transmission, 
if it occurs, seems to be very rare in 
the context of, at least, rudimentary 
standard precautions. 

Our data strongly suggest that 
implementation of standard 
precautions alone is sufficient when 
dealing with known or suspected RVF 
patients. 

References: 
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Rev Sci Tech. 1996; 15(3): 923-
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2. CDC. Update: Outbreak of Rift 
Valley Fever - Saudi Arabia, 
August-November 2000. MMWR 
2000; 49(43): 982-985. 

3. Beekmann SE, Vaughn TE, 
McCoy KD, Ferguson KJ, Tomer 
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Risk Factors of RVF, cont .... Department of Preventive 
Medicine: 

(Continued/rom page oJ) 

community education to prevent 
future epidemics. Slaughtering 
an imals was a sign i ficant risk factor, 
in case of which infection may occur 
as a result of injury or the possibility 
of airborne transmission. 1.2.3 

Educating the population in 
endemic areas of the importance of 
sleeping inside houses and spraying 
insecticides is recommended. Animal 
owners should be educated on the 
importance of keeping animals away 
from houses, immunizing them 
against RVF, immediate reporting to 
the local health authority if recurrent 
abortions or unexplained deaths occur 
among animals, the importance of 
wearing gloves during animal 
birthing, and proper disposal of 
abortuses or dead animals. We also 
recommend educating the public on 
the importance of boiling milk before 
drinking. Additional studies should be 
carried out to identifY the role of 
mosquitoes in RYF transmission. 
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the Department of Preventive 
Medicine and the Field 
Epidemiology Training Program 
(FETP) of the Ministry of Health. 

Inside the Kingdom 

November 6-8,2001: The 9th Conference of the Union of Arab 
Pediatric Societies. 
Host organisation and Location: Jeddah Chamber of Commerce. 
Contact: Of. AbdulAziz AI-Twaim. P.O.Box 40835, Jeddah 21511, KSA. 
Tel: 96626240000 Ext. 1244. Fax: 96626240000 Ext. 2463 . 
E-mail: info@speda.org 

Outside the Kingdom 

December 2-4, 2001: 2nd New Zealand-Australia Health 
Services & Policy Research Conference. 
Host organisation and Location: Victoria University of Wellington, New 
Zealand. 
Conference information is available at http: //www.vuw.ac.nzlhsrc/conf 
Contact: Christine.parne\l@vuw.ac.nz 

February 25-27, 2002: lEA South East Asia Congress of 
Epidemiology: From Preventing Disease to Promoting Health. 
Host organisation and Location : Maharani Laxmi Bai Medical College and 
Hospital , Jhansi (Uttar Pradesh), India. 
Conference information is available at http://www.epidcong.8m.com 
Contact: Organizing Secretariat. Division of Biostatistics. Dept. of Social and 
Preventive Medicine. MLB Medical College & Hospital , Jhansi (UP) - 284 128, 
India. Tel: 9151 7 320492. or 91517321610. Fax: 91517320983 or or 91517 
320858. E-mail: blvmedstat@yahoo.comorepidcong@rediffinail.com 
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Selected notifiable diseases by region, Jan - Mar 2001 
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Diseases of low frequency, Jan - Mar 2001 
Yellow fever, plague, diphtheria, poliomyelitis, rabies, puerperal sepsis, transverse myelitis, hemolytic uremic syndrome: No 
cases 
Pertussis: 4 (Riyadh 2, Eastern 2) 
Tetanus neonatal: 3 (Jeddah 2, Makkah 1) 
Echinococcosis: 4 (Riyadh 4) 
Guillain-Barre syndrome: 18 (Riyadh 5, Makkah 5, Jeddah 1, Madinah 1, Jizan 1, Tabuk 1, Hail 1, Baha 1, Hafr AIBatin 1, 
Qunfudha 1) 

PageS Saudi Epidemiology Bulletin, Vol 8, No.1 , 2001 


