
alaria remains a major public health problem in
many parts of the world. Over 40% of the

world’s population are at risk, and it is endemic in 91
countries, mostly developing.1  Despite being the
oldest parasitic disease facing mankind, its continued
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association with morbidity and mortality is
considerable. The World Health Organization
(WHO) estimates that there are 300 million to 500
million people infected with malaria.2  Malaria has
an even larger impact on disability-adjusted life

Objectives: To study the epidemiological, clinical and
hematological profile of laboratory-diagnosed malaria
cases at King Fahd Hospital of the University, Al-Khobar,
Saudi Arabia, during the period from January 1990 to
December 1999, and to provide suitable recommendations
accordingly.

Methods: This was a clinical case series study of
confirmed cases presenting to King Fahd Hospital of the
Univeristy during the period from January 1990 to
December 1999.   A specially designed form was used for
data collection and 602, laboratory-confirmed cases of
malaria were retrospectively analyzed.

Results: There were 602 cases with a mean age of 25.8
+ 14.3 and a male to female ratio of 2.9:1. Less than half
the cases were Saudis (42%), most of whom (93%)
reported a history of travel to the Southwestern part of the
Kingdom. The highest frequency of cases was observed in
the years 1992, 1994 and 1998 and 40% of the cases were
diagnosed during the months of February, March and
September.  Plasmodium falciparum was the most
common species among Saudi (83%), Sudanese (72%)
and Yemeni (64%) patients, while Plasmodium vivax was
predominant among others.  Most of these cases (75%)
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had a history of travel to their home countries (endemic
areas).  The most common clinical presentation was fever
(97%), while the most common clinical signs were
splenomegaly (9%) and jaundice (8%).  Anemia (60%)
and thrombocytopenia (53%) were the most common
hematological findings.

Conclusions: Although it appears that the Eastern
Province is still free of indigenous malaria transmission,
this could not be confirmed by the data. Imported cases,
however represent a continuous threat due to the existence
of   such   vectors   as   Anopheles   stephensi,   Anopheles
fluviatilis,  Anopheles sergentii and Anopheles superpictus
and a large number of non-immune persons.  It is
recommended that malaria be always considered in the
differential diagnosis of all acute fevers, especially among
those with a history of travel to an endemic area.  Prompt
diagnosis and treatment is necessary. Chemoprophylaxis,
when traveling to endemic areas is mandatory, as well as
the use of other primary preventive measures to protect
against mosquito bites.
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years (DALYs),3 an indicator developed to estimate
the disease burden for purposes of evaluating the
cost-effectiveness of interventions. Globally, malaria
is responsible for the loss of 35,728,000 DALYs,3

compared with those for tuberculosis (46,450,000),
all cancers (80,015,000) or hypertension (936,000),
this demonstrates the relative importance of malaria’s
contribution to the global burden of disease.4 In the
Kingdom of Saudi Arabia, malaria endemicity is
localized to the Southwestern part of the country,
with the highest number of cases reported from Gizan
and Asir regions.5-7   However there has been no local
transmission in the Eastern Province since 1978,7 as a
result of control programs that were initiated, as early
as 1948.7-9  The main objectives of this study were to
examine the demographic, clinical and some
hematological features of reported malaria cases at
King Fahd Hospital of the University (KFHU) Al-
Khobar, Saudi Arabia from the period January 1990
to December 1999.  To assess frequency of suspected
risk factors among the cases, and provide suitable
recommendations, accordingly.

Methods.  This was a clinical case-series study.
The medical charts of all confirmed cases that
presented to KFHU during the period from January
1990 to December 1999 were included in the study
sample.  A case was defined as a positive thin, thick,
or both, blood film recorded in the KFHU
Hematology Department records during the study-
period. A specially designed form of 3 sections was
used for data collection. Section A (basic
demographic data) included such variables as age,
sex, residence, education, occupation and history of
travel to an endemic area.  Section B (clinical data)
inquired about fever pattern, presence of jaundice,
organomegaly and lymphadenopathy. Section C
(hematological data) recorded information on blood
counts, plasmodium species and parasite level.
Anemia was defined as a hemoglobin level less than
150 + 20 g/L in males above 12 years of age, and
below 135 + 15 g/L in females. For children (below
12 years of age) it was defined as a hemoglobin level
less than 135 + 20 g/L.10 The forms were completed
by abstracting the relevant information from the
medical records of the malaria cases diagnosed at
KFHU, during the specified period. Data was entered
using a d-Base program, and analyzed using SPSS
version 7.5 software.11  Statistical analysis included
descriptive statistics, as well as analysis of variance
(ANOVA).  Tests of significance (t-test, Chi-square)
were also used, as appropriate. The level of
significance was set at < 0.05 throughout the study.

Results.  Demographic profile.  Age and sex
distribution.   A total of 602 patients fulfilled the
criteria for diagnosis of malaria during the period of
study.  Their average age was 25.8 + 14.3 years, with
a wide range from just 2 months to 72 years of age.

There were more males than females, giving a sex
ratio of  2.9:1 (Table 1).

Nationalities. Less than half the patients were
Saudis (42%), while 58% were non-Saudis.  The
non-Saudi patients included many different
nationalities, as observed in Table 1.

Types   of    plasmodium     species.    Plasmodium
falciparum (P.falciparum) was observed in more than
half of the cases, followed by Plasmodium vivax
(P.vivax).  Both types were seen in 2% of cases,
while in 5% of cases the type was not identified.  In
these cases only rare occasional ring forms were seen
(Table 1).  Table 2 shows the distribution of the type
of malaria in relation to nationality.  Among the
Saudi, Yemeni and Sudanese patients, P.falciparum
was the predominant species, while among Indians
and Pakistanis, P.vivax was predominant.  Mixed
infections ranged from 1-9% among the different
nationalities.  The nationality of most of the patients
was the same as that from which the malaria was
acquired.

Yearly and monthly distribution.  The frequency
of cases varied with the years, but a lot more cases
were seen in 1992, 1994, 1998, than in other years
(Table 3).  The monthly distribution showed that
most of the cases were seen in February, March, and
September (Table 4).  A comparison was made
between the frequency of cases seen at KFHU and
the malaria cases reported by the Ministry of Health

Table 1 - Distribution of cases by demographic variables, malaria type
and travel history.*

Variable

Age
<10
10 - 19
19 - 20
20 - 29
30 - 39
40 - 49
50 - 59

Sex
Male
Female

Nationality
Saudi
Indian
Pakistani
Sudanese
Sri Lankan
Yeminese
Others

Type of Malaria
P.falciparum
P.vivax
Both
Unknown

Number

124
  50
170
150
  65
  23
    8

449
153

253
120
  63
  83
  24
  22
  37

327
233
  14
  28

Percentage

21.0
  8.5
29.0
25.0
11.0
  4.0
  1.0

74.5
25.0

42.0
20.0
10.5
14.0
  4.0
  4.0
  6.0

54.0
39.0
  2.0
  5.0

*Some of the figures will not add up to the total sample, due to
missing values.
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MOH Malaria Center

  6.0

  8.0

12.0

12.0

13.0

12.0

11.0

10.0

10.0

  6.0

Table 2 - Distribution of cases by Plasmodium species for Nationalities, King Fahd Hospital of the University, 1990-1999.

Nationality

Saudi

Pakistani

Sudanese

Indian

Yemenese

Type of malaria

P. Falciparum

No.

210

 12

  59

  13
  

  14

%

83

19

72

11

64

P. Vivax

No.

23

46

19

98

  6

%

   9

73

23

82

27

Both

No.

3

2

-

7

2

%

1.0

3.0

-

6.0

9.0

Unknown

No.

17

  3

  4

  2

  -

%

7.0

5.0

5.0

2.0

-

Total

No.

253

  63

  82

120

  22

p-value

0.0001

0.0001

0.0001

0.0001

<0.0001

No - Number

Table 3 -Yearly distribution of malaria cases, King Fahd Hospital of the
University, 1990 - 1999.

Year

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

Number of malaria
cases

55

53

85

54

70

59

61

45

86

32

Percentage

  9.0

  9.0

14.0

  9.0

12.0

10.0

10.0

  7.5

14.0

  5.0

Table 5 -Comparison of the percentage of cases at King Fahd Hospital of
the University and Ministry of Health Malaria Center of the
Eastern Province, 1990-1999.

Year

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

KFHU

  9.0

  9.0

14.0

  9.0

12.0

10.0

10.0

  7.5

14.0

  5.0

Table 4 -Monthly distribution of malaria cases, King Fahd Hospital of
the University, 1990 - 1999.

Month

January

February

March

April

May

June

July

August

September

October

November

December

Number of cases

54

88

69

41

33

43

46

42

77

43

26

40

Percentage
 

  9.0

15.0

11.5

  7.0

  5.5

  7.0

  8.0

  7.0

13.0

  7.0

  4.0

  7.0

KFHU - King Fahd Hospital of the University; MOH - Ministry of
Health
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** Percentages from the total column 
p-value = 0.29; No. = number

(MOH) Malaria Center for the Eastern Province of
Saudi Arabia (Table 5). The results are almost
comparable.  Both data-sets reflect increased
occurrence during the years 1992 and 1994.  The
peak observed at  KFHU during 1998 is not reflected
in the MOH data. However, both data-sets showed a
decrease in 1999.  With respect to reported travel
history, 75% of the studied cases had a positive
travel history, 22% had no history of travel, while in
another 3.5%, history of travel was not available.
Table 6 shows the distribution of cases by
Plasmodium species and travel history.  According to
family and past history of malaria, 23% of all cases
reported a personal previous history of malaria, while
7% of all cases had a positive family history. 

Clinical profile.  The most common clinical
presentation among cases was fever (97%).  Table 7
summarizes the fever pattern observed in these
patients. Typical paroxysms of fever were seldom
seen. The p-value was 0.29, indicating lack of
correlation of fever pattern and Plasmodium species
(insignificant).  The most common elicited clinical
signs were splenomegaly (9%) and jaundice (8%).
Hepatomegaly was less common (6%), while
lymphadenopathy was very rare (0.2%). The
majority of patients (87%) were treated with
chloroquine as outpatients in the emergency room,
while 5% were hospitalized on account of  different
complications. 

Selected hematological profile.  The most
common hematological findings were normocytic
normochromic anemia (60%) and thrombocytopenia
(53%). The level of parasitemia was not always
available, but in the 80 cases (13%) where it was
reported, the range was between  0.2% to 5%.

Discussion.  This study has shown that
population travel has maintained a considerable level
of reported cases in malaria-free areas, including the
Eastern Province of Saudi Arabia.  Although malaria
has been largely controlled in the Province,
transmission and endemicity still occurs in the
Southwestern part of the country.   Malaria cases
were diagnosed throughout the year during the study
period, with the years 1992, 1994 and 1998 showing
the highest frequency of reporting. A great majority
of cases (77%) may be attributed to increased travel,
especially for the year 1992, after the Gulf war.
Another possible explanation of fluctuation may be
due to different levels of reporting during the study
period (over-reporting; under-reporting). However,
this possibility was not investigated in this work.
The peaks during the months of February and March
may also have been due to increased travel, as these
months sometimes coincide with Eid vacations
during the study period, while the peak during
September would be expected as everyone returns
from vacation, for school and work. These results are
especially interesting as such months of increased
peaks, fall within the same periods reported from
studies in endemic areas  i.e. October-April7 (in this
study, the present status, epidemiology and control of
malaria was discussed) December-May,5 (where a 5
year prospective study was carried out to determine
the pattern of malaria in children in a tertiary health
care institution in the Asir region 1988-1993),
February and June,12 (which was a 5 year; 1991-1995,
retrospective study of all malaria cases seen in Asir
Central Hospital, Abha) and  December-April13 (a
review of 242 malaria patients seen in 2 hospitals in
Jeddah in 1985).   The average age of 25.8 + 14 years
in this study was higher than that reported by a
previous study12 in the Asir region, where the average
age was 15.9 + 17.2.  Since the latter study was

Table 6 - Distribution of cases by Plasmodium species and travel history.*

Travel History

Yes

No

Type of malaria

P. Falciparum

No.

274

  44

318

%

61

34

55

P. Vivax

No.

150

  72

222

%

33

55

38

Both

No.

14

11

25

%

3.0

8.0

4.0

Unknown

No.

10

  4

14

%

2.0

3.0

2.0

Total

No - Number; p-value <0.0001; *Unknown travel history and missing cases were removed.

No.

448

131

579

%

77

23

Table 7 - Distribution of cases by Plasmodium species and fever pattern,
King Fahd Hospital of the University, 1990 - 1999.**

Fever pattern

Every day

Every other day

Every 3 days

Every 4 days

P. Falciparum

No.

218

  37

  27

  18

%

73

12

  9

  6

P. Vivax

No.

144

  33

  29

  13

%

66

15

13

  6
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carried out in an endemic area, its findings reflect the
fact that the disease is more common among
children, and young adults who are non-immune.
There was also a predominance of P.falciparum,
especially among Saudi patients, while P.vivax was
more commonly found among non-Saudi cases,
especially those from the Indian Subcontinent. These
results also agree with observations of previous
studies.7,13,14  Males were affected more than females,
but this is probably due to the movement of large
numbers of male expatriates to work in the Kingdom
from endemic areas, and also due to their outdoor
work.  Another possibility in relation to increased
male cases from the Southwestern region, is that
since women are traditionally veiled, and wear
clothes which cover the entire body, they are
protected from mosquito bites.  This sex pattern has
also been described in other studies in the
Kingdom.12,13  More than 3 fourths of the cases (75%)
reported a history of travel to an endemic area,
lasting days to weeks before the symptoms, which
stresses the importance of travel history in patients
with fever. It should be emphasized that in 3.5% of
the patients,  information concerning travel was not
available, while in 22% there was no history of
travel. It must be noted that it may be difficult to
confirm such information in a retrospective study like
this, which depends on abstraction of already
collected data. It is noteworthy, however, that in
cases with no history of travel the predominant type
of malaria was P.vivax (55%), and most were non-
Saudi. The interpretation of this finding after
reviewing many of the files, could be that many of
these cases had recently arrived in the Kingdom, and
had been here for periods ranging between a few
months to 18 months only. The symptoms may have
been due to P.vivax malaria relapse, most likely the
temperate strain of P.vivax, which is most frequently
imported from North India, and could have an
incubation period of 9-12 months.15  Patients may
also have misinterpreted the question on travel to
assume that it had to be outside of the Kingdom.
Other studies have also shown correlation with travel
history.14  In this study also,14 many patients were
already resident in Kuwait for a variable period
before clinical presentation, and were diagnosed with
P.vivax malaria.  Almost all Saudi cases (93%) had
visited the endemic Southwestern part of the
Kingdom, while others visited other endemic
countries such as parts of India, Turkey, and
Afghanistan.  Although there is strong evidence that
transmission in the Eastern Province has been
interrupted since 1978, this cannot be confirmed
from the results of the study as a good percentage of
the cases had no history of travel as recorded in their
files.  Imported cases, however, represent a
continuous threat due to the existence of such vectors
as Anopheles stephensi (A.stephensi), Anopheles
sergentii (A.sergentii), Anopheles fluviatilis

(A.fluviatilis) and Anopheles superpictus
(A.superpictus) and a large number of non-immune
persons.7   Approximately one quarter of the cases
(23%) had a previous personal history of malaria,
within the same year or in the past, stressing the need
for adequate treatment.  The family history of malaria
was positive in a minority of cases (7%), either
parents or siblings having been affected.  This was
mostly observed among Sudanese and Saudi cases.
Again, stressing the importance of travel history in
patients presenting with fever. 

The clinical presentation of our case is similar to
that described in other studies from the Kingdom,
with fever >38oC being the most common clinical
presentation.  Fever was associated with chills in
91% of the patients, rigors in 20%, vomiting in 8%,
diarrhea in 4%, headache in 5%, and photophobia in
2% of the patients. It would seem that the fever
pattern may not have been well described by the
patients, and the pattern observed in the case files,
was different from that described in classical
textbooks of medicine or parasitology i.e. typical
paroxysms of fever were seldom seen, and periodic
fever was distinctly uncommon. One possible
explanation is that these cases may not be
representative of all cases of malaria. The classical
cases are more likely to have been seen and treated in
primary health care centers and specialized fever
hospitals. The study also confirmed the usual
irregular fever pattern described in P.falciparum.
The most common elicited physical signs were:
splenomegaly (9%) and jaundice (8%).  In
comparison to 2 other similar studies,  Malik et al’s12

study in Asir region reported tachycardia (76%),
hypotension (41%), splenomegaly (45%) and
hepatomegaly (35%), as the most common clinical
findings.  While, Banzal et al’s6 study of severe
malaria in Gizan reported pallor (39%),
splenomegaly  (26%) and  jaundice (23.5%) as the
most common clinical findings.  There was only one
fatality (attributed  to spontaneous splenic rupture),
which reflects a very low mortality rate during the
study period, which maybe attributed to the high
level of health care services provided by KFHU.  In
addition one case of P.falciparum malaria presented
as acute renal failure, and another presented with
features suggestive of cerebral malaria. Those were
the only recorded major complications among the
cases in our series. Other complications (requiring
admission), which occurred in 40 patients (7%)
included thrombocytopenia (less than 50 x 109/L),
anemia requiring blood transfusion, and persistent
fever.  Of the hematological findings, anemia and
thrombocytopenia were the most common
complications.  A low platelet count is usually seen
in approximately 85% of patients with uncomplicated
malaria, as well as all patients with severe falciparum
malaria.16 This is also considered a classical feature,
the cause of which is multifactorial.16,17  In contrast to
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leucopenia being reported as a common finding in
malaria, most of the patients in our study had a total
white blood cell count within the normal range. The
anemia was normocytic normochromic in a majority
of the cases however microcytic hypochromic anemia
was also seen, in 80 patients  (22%),  especially in
children. In the latter cases, there was documented
concurrent iron deficiency and hemoglobinopathy, or
both, which maybe contributing factors.  The
majority of patients (87%) were treated with
chloroquine, except in those who had features of
complications, i.e. persistent fever, or in patients
coming from countries with known chloroquine
resistance, where treatment with alternative drugs
like quinine, sulfadoxine/pyrimethamine,
doxycycline or mefloquine were administered.  There
have been reports from the Kingdom of possible
chloroquine resistance.18-20  In a retrospective study of
this type, it would be difficult to evaluate the
frequency of chloroquine resistance among these
patients, and to correlate the clinical findings with
parasite counts. However, approximately 14 Saudi
patients from the south of the Kingdom, out of 75
Saudi patients, (19%) noticed during 1998 and 1999
did not improve clinically until a drug other than
chloroquine was used. Reports of such resistance
need to be substantiated by well-designed
prospective studies.

In conclusion, malaria is still diagnosed in the
Eastern Province, mostly due to imported cases from
endemic areas. Plasmodium falciparum was
diagnosed more than P.vivax.  In Saudi, Sudanese
and Yemeni patients the predominant species was
P.falciparum, while among Indian and Pakistani
patients, P.vivax was the predominant species. From
the results of this study, certain recommendations to
the public and to health professionals are suggested.
Keeping malaria in the differential diagnosis of all
acute fevers is necessary.  Malaria should always be
suspected in any febrile patient who has traveled to
an endemic area, or received a blood transfusion.
There could even be other less common routes of
infection, requiring prompt diagnosis and treatment.
Chemoprophylaxis which tends to be ignored and
neglected by some health professionals needs not be
emphasized, and from the results of this study it was
clear that many patients have traveled to endemic
areas. So, there should be adequate health education
for patients living in and travelling to endemic areas.
In addition, there should be awareness of the
possibility of chloroquine resistance in patients who
fail to improve clinically, on chloroquine, and
correlate this with levels of parasitemia. Alternative
drugs may be used in such cases.
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