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Transfusion malaria in 
Riyadh: Is improved 
screening needed? 

On June 15, 1998, the infection control officer at a Riyadh hospital reported a 
case of locally acquired malaria in a 6-week-old infant who was born 28-weeks 
premature. The infant was admitted toa public pediatric hospital on April 12, 
191J8, with severe respiratory distress, anemia, thrombocytopenia, jaundice, hy
drocephalus, and interventricular hemorrhage. The infant developed Plasmod
ium falciparum malaria after receiving multiple blood transfusions in the hospi
tal. The officer requested help from the Field Epidemiology Training Program 
(FETP) to determine whether the malaria had been acquired by blood and blood
product transfusion or by another mode of transmission, and to sugge!it a practi
cal approach in preventing transfusion malaria. 

We reviewed the medical files of the infant and interviewed the infant's 
mother about·history of malaria both before and during pregnancy, any symp
toms of malaria, or any 'recent travel to malarious areas. We also reviewed the 
mother's medical file of prenatal visits. At the hospital, we reviewed heparin 
preparation and administration, and intravenous device procedures to find any 
malpractice in these procedures. Then, we reviewed the malaria log books in the 
hospital parasitology lab for 2 months prior to admission of the infant, during 
admission, and 2 months after admission. We interviewed the nursery physicians 
about any suspected cases of malaria, such as any febrile cases in the nursery. 

We also reviewed records of the source of blood units transfused to the infant 
and interviewed donors of these blood units about exposure to malarious areas. 
We reviewed the screening procedures at the blood bank and did parallel screen
ing interviews of 80 new donors and also reviewed other transfusion malaria re
ports from Riyadh. No cases of P. falciparum malaria were detected-in any ad
mitted patients or health workers in the hospital for 6 months before the prema
ture infant's admission, during the period of his admission, or for 3 months after 
his admission . 

Between April 16 and May 24 the 'infant received 19 blood transfusions. On 
April 19, 22, and 29, the infant received 3 blood units from 3 donors who had a 
history of travel to malarious villages in southwest Saudi Arabia. On May 3, the 

(Continued on page 2) 
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Transfusion malaria in Riyadh: Is improved 
screening needed? 
(Continued from page 1) 

infant developed the first spike of 
fever (37.8° C). On May 8, he re
ceived blood units from a Yemeni 
donor who had travelled recently to a 
malarious area in Yemen. On May 
13, 18, and 21 the infant developed 3 
spikes of high grade fever (37.9° C, 
39° C, and 38° C, respectively) 
(Figure 1). On May 24, a blood smear 
showed (20-25%) red cells infected 
(RBCs) with ring form of P. falci
parum malaria. Gametocytes and sch
izonts also were present. On May 24, 
the infant deteriorated and developed 
cardiac arrest. He was resuscitated 
but there was no response and he was 
pronounced dead. 

From 1996 through 1998, 9 trans
fusion malaria cases (2 deaths) oc
curred in Riyadh. From 19,580 trans
fusions in 1998, there were 4 transfu
sion malaria cases (15 per 100,000 
transfusions). Moreover, only 7 
malaria-positive thick films were 
found in the blood bank during the 
same time. From 80 potential donors 
we found 17.5% unsuitable for dona
tion because of recent exposure to 
malarious areas. However, regular 
screening on these same 80 donors 

rejected only 2.5% for reporting a 
malaria infection. 

-Reported by: Dr. Abdulaziz 
AI-Mazam, Dr. Robert E. Fontaine, 
Dr. Abdullah AI-Saigul, (the Saudi 
Arabian Field Epidemiology Training 
Program) 

Editorial note: 
Riyadh has never been known to be a 
malarious area. The city has cold 
winters (average temperature, 16° C) 
and hot summers (average tempera
ture, >34° C). Because of these tem
perature extremes, anopheline 
mosquitoes are not found here. 
Riyadh has experienced rapid 
changes in population demographics, 
increased international travel, and 
immigration from malaria endemic 
areas of Saudi Arabia. The vast ma
jority of malaria cases are imported 
by patients who have acquired infec
tion outside of Riyadh but have be
come ill here. However, minute num
bers are acquired either by blood 
transfusion or malpractice in intra
venous procedures leading to trans
mission of malaria from malarious 
patients to persons free from malaria. 

From 1989 to 1992, 12 malaria cases 
in Riyadh were found to be post -blood 
transfusion (1). In January 1992, 2 
Saudi patients in Madina underwent 
cardiac surgery and developed post
operative transfusion malaria after 
discharge (2). 

The suspected source of infection in 
this infant is blood transfused to him 
from 1 of the 4 donors who had a his
tory of travel to malarious areas. The 
most likely donor to have transmitted 
the infection was the donor from 
Yemen. High-grade parasitemia was 
detected in the infant after 16 days; 
very few parasites may be transmitted 
with packed cells. Fever spikes might 
be due to malaria pigments. A high 
rate of parasite. multiplication took 
place and high-grade parasitemia was 
detected on May 24. Death occurred 
because of heavy infection or severe 
malarial complications. 

Generally, the following evidence 
will support the probability of trans
mission of infection through blood of 
donors from malarious areas. First, 
the questionnaires regarding malaria 
used at local blood banks do not ex
clude any donors with history of ex
posure to malarious areas. The forms 

(Continued on page 7) 

Figure 1: Dates of transfusion of blood or blood products and fever spikes 
for a case of transfusion malaria, hospital A Riyadh, April-May 1998 
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Anthropometric measurements in a well
baby clinic, Riyadh, March 8 ... 28, 1997 

Primary health care centers 
(PHCCs) in Saudi Arabia provide 
regular checkups for children aged 0 
to 5 through the well-baby clinics. 
The checkups include anthropometric 
measurements, the study of human 
body measurements, especially on a 
comparative basis. The measurements 
are taken when a child is vaccinated 
as well as four additional times dur
ing regular clinic visits in the first 5 
years of life. Beyond this point there 
is no routine reporting of under- or 
overnourished children or reporting 
of anthropometric data. The Field 
Epidemiology Training Program 
(FETP) conducted a cross-sectional 
study to measure nutritional status for 
children under 5 years of age who at
tended a well-baby clinic and to dis
cover ways to improve the nutritional 
surveillance system. 

We conducted the study at a se
lected well-baby clinic (out of 54 
PHCCs) in the Rawda district of 
Riyadh. There were 484 children in
volved in the study, aged 0 to <5 
years, which ran from March. 8 - 28, 
1997 (29/10 - 19/1111417H). Aques
tionnaire about feeding history, his
tory of diarrhea, family size and other 
anthropometric data was completed 
by clinic nurses through interviews 
with the persons accompanying target 
children and through vaccination 
cards. Weight and length or height 
were obtained by measuring the chil
dren during the visit. A p-value of 
<0.05 was considered significant. 

Of children who visited the Rawda 
PHCC, 14% ~d a recorded low birth 
weight (LBW). The mean weight-for
age index (W AZ) was slightly lower 
than the World Health Organization 
reference standard. Underweight chil
dren «-2.0 z) accounted for 3.7% of 
the population compared to the 2.1% 
expected from the reference standard 
(the z-score noted is the standard de
viation score of anthropometric indi
cators). The height-for-age (HAZ) of 
6% of children was below (-2.0 z) the 
2.1 % expected from the reference 
standard (p<0.05). 

Saudi Epidemiology BulltXin, Vol 6, No 1, 1999 

The mean WHZ of 4.5% of the 
children exceeded 2.0 z compared to 
the 2.1 % reference standard. Multiple 
regression analysis of W AZ, HAZ, 
and WHZ against four explanatory 
variables revealed that only age and 
birth weight were associated with 
changes in W AZ, HAZ, and WHZ. 
Excluding birth weight from regres
sion analysis, differences in anthropo
metric scores related to total siblings. 
A decrease of -0.55 W AZ (95% CI -
0076, -0.034) was most evident be
tween 0 and 18 months of age. W AZ 
and WHZ decreased with an increas
ing number of children in the family. 
The W AZ for families of 1 to 3 chil
dren was not different from the refer
ence standard. However, for all fami
lies with more than 3 children, W AZ 
was less than -0.32 and differed from 
the reference standard (p < 0.01 t
test). There was an association be
tween Saudi nationals (82% of chil
dren) and decreased W AZ and WHZ. 
Of mothers, 84% began weaning 
within the normal age range recom
mended by pediatricians. We found 
no association between W AZ, HAZ 
and WHZ and the initiation of wean
ing. There was no association be
tween breast-feeding or artificial 
feeding and deviations from reference 
anthropometric values or between re
cent diarrheal illness and decreased 
anthropometric indices. 

-Reported by: Mr. Abdullah 
Khawajah, Dr. Robert E. Fontaine, 
Dr. Nasser Al Hamdan (the Saudi 
Arabian Field Epidemiology Training 
Program) 

Editorial note: Nutritional surveil
lance and ahthropometric measures 
are important tools in developing 
n,teaningful indicators for assessing 
the health and nutritional status of 
children and in establishing growth 
reference curves to compare the ob
served anthropom~tric measurements 
with expected values (1,2). An associ
ation of low anthropometric scores 
with age, Saudi nationality, birth 

weight and total siblings was found. 
The mean for W AZ in our study was 
only slightly different from the refer
ence standard. This difference could 
be accounted for by low birth weight, 
genetic factors, or undernutrition. 
The association with Saudi national
ity could represent genetic factors or 
problems related to nutrition practices 
in Saudi households. Other factors 
that coUld indicate less than perfect 
feeding, such as recent diarrhea, 
breast-feeding or age at weaning, 
showed little effect on anthropometric 
scores. Only total siblings in a family 
showed a relationship; this could re
flect a family's socioeconomic level 
or education, or the time and atten
tion paid to individual children by the 
mother. The irreversible association 
found between W AZ, HAZ, WHZ 
and age may be because undernutri
tion occurs with increasing age. We 
saw no association of anthropometric 
scores with weaning or breast
feeding, so it is unlikely that lower 
scores were related to infant feeding 
practices. It is possible that infants 
were above normal size resulting 
from some factor such as a high 
prevalence of gestational diabetes. 
The decrease with age would then be 
caused by infants of diabetic or pre
diabetic mothers losing their excess 
birth weight. Collection of anthropo
metric data is routinely done in well
baby clinics but no targeting is done 
for nutritional surveillance. These 
data would be useful for targeting 
purposes, such as the study of indi
vidual types of nourishment on a pop
ulation basis. 

References: 
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The utilization of primary health care 
services at Mina during Hajj, 1998 

The annual pilgrimage to Makkah 
(Ha.ii) is a unique gathering of Mus
lims from all over the world. Pilgrims 
(Ha.iiees) vary considerably in their 
sociodemographic characteristics, 
health-related behaviors and their un
derlying health status. As a result, 
they vary in their medical needs. 

In addition to the institution of nu
merous preventive public health mea
sures, the Saudi Arabian health au
thorities provide free medical services 
for all religious visitors, including 
dispensed medicines and cost of hos
pitalization (1,2,3). Despite these 
arrangements for organization and 
management of the Ha.ii event, there 
is an increasing need for better under
standing of the medical needs of Haj
jees during Ha.ii. Such information is 
needed for planning new medical 
programs and evaluation of ongoing 
medical services. 

The objectives of this study were to 
identify the pattern of the workload at 
the primary health care centers 
(PHCCs) in Mina, and the age-, sex-, 
and nationality- distribution of the 
common il1nesses among Ha.iiees 
treated at these PHCCs. 

PHCCs provide pure ambulatory, 
curative services 24 hours a day from 
7 Dhul Hijja through 12 Dhul Hijja 
(April 4 - 9). There are about 20-35 
health workers assigned to each cen
ter. A systematic random sample was 
selected from the records of patients 
who visited 15 of the 22 PHCCs and 
I of the 3 hospitals serving Ha.iiees in 
Mina. The nationalities of Ha.iiees 
were divided into 8 groups according 
to the administrative organization of 
the Ministry of Ha.ii. Illnesses were 
also regrouped into 8 groups accord
il).g to the systems affected. 

Of 1,323 records reviewed of more 
than 44 nationalities, the male to fe
male sex ratio ofPHCCs users was 
2:1. About 10-12% of all patients 
across different nationalities were 65 
years or older except Ha.iiees from 
Gulf Cooperative Council countries 
(GCC) (1.8%) and Iran (17.3%). The 
workload at the PHCCs in Mina in
creased steadily and progressively, 
reaching its peak on 12 Dhul Hijja 
(Figure 1). The workload showed 
consistent daily bimodal pattern; the 
busiest periods were between 6-10 AM 

and 7-10 PM. However, the workload 

was relatively low in the morning of 
10 Dhul Hijja and the evening of 12 
Dhul Hijja. Moreover, on 12 Dhul 
Hijja, the workload started about 2 
hours earlier. 

The leading causes of morbidity 
among Ha.iiees diagnosed at the 
PHCCs in Mina were respiratory dis
eases (48.6% of all illnesses), gas
trointestinal illnesses (10.7%), skin 
diseases (7.6%) and diseases ofthe 
muscles and joints (7.4%). Heat ex
haustion, cut wounds, and chronic ill
nesses, such as diabetes mellitus and 
hypertension, constituted less than 
2% each (Table 1). Acute respiratory 
infection (ARI) spread in waves from 
one nationality group to another, and 
by 12 Dhul Hijja all nationality 
groups were affected. 

- Reported by Pharm. Abdullah A. 
M Abu Dahish and Dr. Hassan E. 
El Bushra (the Saudi Arabian Field 
Epidemiology Training Program) 

Editorial note: The worK1oad at the 
PHCCs varied. Of all the PHCCs, 
those located close to Al-Jamarat area 

(Continued on page 5) 

Figure 1: Hourly distribution of Hajjees visiting primary health care centers during Hajj, Mina, 
Saudi Arabia, 1998G (1418H) 
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Utilization of PHCC'services at Mina 

(Continued from page 4) 

were the busiest. A similar observa
tion was noted by another survey con
ducted in 1992, although the work
load at the other PHCCs in that year 
did not agree completely with our 
study (1). Some nationalities utilized 
PHCC services in Mina more than 
others. This could be attributed to the 
relatively large numbers of Haiiees 
from these nationalities such as those 
from Southeast Asia. Unfortunately, 
lack of data needed for denominators 
made it difficult to calculate useful 
rates on utilization of the PHCCs dur
ingHaii· 

The hourly variations in the work
load at the PHCCs could help 
decision-makers in redistribution of 
the health manpower between and 
within the PHCCs to design a more 
efficient schedule for general prac
tioners and other medical staff within 
the PHCCs. The remarkably weari-

some physical effort a Haiiee would 
undergo could probably explain the 
increased utilization ofPHCC ser
vices. Occurrence of illnesses could 
reflect some undesirable risk behav
iors among ~ertain nationality 
groups. 

The movements of Haiiees on foot 
on 9 Dhul Hijja makes illnesses such 
as heat exhaustion and skin morbidity 
conditions more predominantly seen 
on 10 Dhul Hijja, whereas, gastroin
testinal illnesses (GIT) that require a 
relatively longer incubatiOI~ period, 
are mainly seen on 11 and 12 Dhul 
Hijja (4). Occurrence of more GIT 
illnesses could reflect some undesir
able risk behaviors among certain na
tio~ality groups such as reliance on 
street venders for meals, especially at 
Arafat, or poor storage of leftover 
foods in Mina or Arafat (4) . The 
spread of ARI in waves from one na
tionality group to another seemed to 

be related to the geographicalloca
tion of the camps of Haiiees. 

References: 
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Monograph No. 190 (40 pages). 
Department of Geography and the 
Kuwaiti Geographical Society 
March 1996. 
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Table 1: Distribution of illnesses during Hajj diagnosed at primary health care centers according to the 
' nationality of Hajjees, Mina, 1418H (1998) 

ARI* Gastro- Skin Muscles Chronic Wound Heat ex- Others Total ** 
intestinal & joints iIIness+ s haustion 

NATIONALITY N (%) N (%) N (%) N (%) N (%) N(%) N (%) N (%) N (%) 
GROUP 
Turkey, N. America, 2 (20) 3 (30) 0(0) 3 (30) 0 (0) 0(0) 1(10) 1 (1 0) 10(0.7) 
Europe, Australia 

\ G,ulf countries 50 (67.6) 4 (5.4) 3 (4.1) 4 (5.4) 1 (1.4) 1 (1.4) 1 (1.4) 10 (14) 74 (4.9) 

\ 

Iran 77 (33) 17 (7.3) 22 (9.4) 17 (7.3) 2 (0.9) 0(0) 2 (0.9) 96 (41) 233 (15.4) 

Other Arab countries 159(43.8) 47 (12.9) 40 (11) 26 (7,2) 7 (1.9) 15(4.1) 12 (3.3) 57 (16) 363 (24) 

Southeast Asia 10 (66.7) 2 (13.3) 0(0) 1 (6.7) 0(0) 0(0) 1 (6.7) 1 (7) 15 (1) 

Indian subcontinent 237 (55) 42 (9.7) 26 (6) 39 (9) 2 (0.5) 5 (1.2) 4 (0.9) 76(18) 431 (28.5) 

Sub-Saharan Africa 97 (56.7) 18 (10.5) 11 (6.4) 9 (5.3) 9 (5.3) 1 (0.6) 2 (1.2) 24 (14) 171 (11.3) 

Unknown 104(48.1 ) 29 (13 . ~) 13-(6) - 13 (6) 8 (3.7) 5 (2_3) 4(1.9) 40(19) 216 (14.3) 

Total 736 (48.6) 162 (10.7) 115 (7.6) 112 (7.4) 29 (1.9) 27 (1.8) 27 (1.8) 305 (20.2) 1513 (100) 

* Acute respiratory infection. One hundred and seventy-five (175) patients presented with 2 illnesses, eight with 3 illnesses, 
thus the total exceeds 1323 (the total number of patients' records). 

+ Chronic illnesses include diabetes mellitus and/or hypertension. 
** Column total and percentages add to 100%_ 
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Transfusion 
malaria in 
Riyadh 
(Continuedji-om page 2) 

include only one question about his
tory of malaria in the past 3 years, but 
no questions about any recent travel 
to malarious areas in the 6 months 
preceding donation, and no questions 
about history of travel to malarious 
areas without prophylaxis in the past 
3 years. Second, the rejection rate of 
donors using the standard question
naires from the American Association 
of Blood Banks (AABB) is higher 
than the rejection rate without those 
questionnaires. This allows the 
donors with history of exposure to be 
included in the local blood banks (3). 
Third, the sensitivity of routine thick 
films is low and donors with low par
asitemia (such as cases of malaria 
with recent exposure or taking 
chemoprophylaxis), might be missed 
(4,5). 

We recommended that the blood 
banks in the Kingdom exclude donors 
who traveled to malarious areas dur
ing the preceding 6 months or if pro
phylaxis was taken during the past 3 
years. We also suggested a more sen
sitive (e.g. immunochromatographic) 
test to detect low parasitemia (6). The 
high rate of transfusion malaria has 
resulted from incomplete screening of 
donors for travel to malarious areas. 
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Mark your calendar ... 

Inside the Kingdom 
Nov. 6, 1999: 2nd International Symposium on Hospital-acquired Infections. 
King Fahad National Guard Hospital, Riyadh. Contact: Infection Prevention and 
Control Program, P.O. Box 22490, Riyadh, 11426, Tel: 9661-252-0088 ext 
3718/3720; Fax: 9661-252-0437. 
Nov. 7-9, 1999: Training course in Hospital Epidemiology & Infection. King 
Fahad National Guard Hopsital, Riyadh. Contact: Infection Prevention and 
Control Program, P.O. Box 22490, Riyadh, 11426, Tel: 9661-252-0088 ext . 
3718/3720; Fax: 9661-252-0437 

Outside the Kingdom 
Oct. 3-5, 1999: Annual meeting of the American College of Epidemiology: 
Epidemiology, Risk Assessment and Public Policy. Bethesda, MD, USA. Contact 
the college at 4101 Lake Boone Trail, Suite 201 , Raleigh, NC 27607, USA. Tel: 
(919) ·787-5181 Fax: (919) 787-4916. 

Nov. 28-Dec. 2, 1999: 48th Annual Meeting, American Society of Tropical 
Medicine and Hygiene, Washington, DC, USA. Contact: ASTMH, 60 Revere 
Dr. , Suite 500, Northbrook, IL 60062 USA. E-mail: www.astmh.org. Online 
submision process: http://abstract.comester.com. 

Printing of this issue of the 

Saudi Epi d eDlio l ogy Bulletin 

is supported by 

Abbott D iagnostic P roducts 
Riyadh, Saudi Arabia 

Tel: 01-461-2226 
Fax: 01-461-3339 

Welcome and Marhaba 

The Field Epidemiology Training Pro
gram welcomes the following doctors 
who are joining our staff: 

Dr. Tajammal Mustafa, 
Consultant Epidemiologist 
Dr. Adel Turkistani, 
Epidemiologist 

Send correspondence, comments, 
calendar listings or articles to: 

Saudi Epidemiology Bulletin 
, Editor-in-Chief 

P.O. Box 6344 
Riyadh'11442, Saudi Arabia 

.For epidemiological assistance, 
call or fax the FETP at 

01-496-0163 
e-mail: fetp@naseej .com.sa 

6. Singh N, Valecha N, Sharma VP. 
Malaria diagnosis by field workers 
using an Immunochromatographic 
test. Transactions of the Royal So
ciety of Tropical Medicine and Hy
giene.1997;91 :396-7 
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Selected notifiable diseases by region, January-March 1999 
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Com parisons of selected notifiable diseases, Jan - Mar 1998-1999 
DISEASE Jan Jan Change 

Mar 
1999 

Mar % 

Diphtheria 0 

Pertussis 3 
Tetanus, 1 
neonatal 

1998 
o 

10 
1 

o 

-70 
o 

Tetanus, other 0 2 -100 

Poliomyelitis 0 0 

Measles 1173 788 49 

Mumps 656 533 
Rubella 80 82 

Varicella 6705 5496 

Brucellosis 1408 1420 

Meningitis, 5 7 
mening, 

23 
-2 
22 

-1 
-29 

Jan 
Mar 

1999 
o 

3 

Jan
Dec 
1998 

o 

85 
10 

o 11 
o 1 

1173 5519 

656 3762 

80 361 
6705 22473 

1408 7468 

5 42 

DISEASE Jan Jan Change Jan Jan
Dec 
1998 

Mar Mar % Mar 
1999 1998 1999 

Meningitis, 185 94 
other 

Hepatitis A 556 830 
Hepatitis B 616 711 

Hepatitis C 364 302 

Hepatitis, un- 196 308 
spec. 

Typhoid/ 75 66 
paratyph. 

Shigellosis 174 207 

Salmonello~is 

Amoebic 
dysentery 

Syphilis 
VD, other. 

369 380 
1008 1050 

35 50 

105 105 

97 

-33 
-13 

21 

-36 

14 

-16 

-3 
-4 

-30 

o 

185 629 

556 3350 
616 3411 

364 1420 

196 1253 

75 280 

174 628 

369 2383 
1008 3821 

35 243 

105 401 

Diseases of low frequency, January '" March 1999 
Yellow fever, plague, diphtheria, poliomyelitis, viral encephalitis, rabies, tetanus other, hemolytic uremic syndrome, puerpu
ral sepsis, transverse mylitis: No cases 
Pertussis: 3 (Makkah 1, Hail 2 
Neonatal tetanus: 1 (Taif 1) 
Guillain-8arre syndrome: 13 (Riyadh 4, Asir 2, Taif 3, Madina 1, Hasa 1, 8aha 1, Goriat 1) 
Echinococcosis: 4 (Riyadh 2, Asir 1, H. Albatin 1) 
Puerpural sepsis: 1 (Asir 1) 
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