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Abstract. We reviewed various studies regarding human toxoplasmosisin Malaysia. They showed a
varying prevalence of specific Toxoplasma antibodies among the Malaysian population. The Malays
have shown the highest seroprevalence of toxoplasmosis, by most studies, when compared to other
races. Demographic profiles have shown that Toxoplasma seropositivity is higher in males than fe-
males, lower in peoplewith higher incomes, higher in the unemployed and tendsto increase with age.
In general, the route of transmission, such as contact with a cat, consumption of undercooked meat
and blood transfusion were shown to have no significant association with Toxoplasma seropositivity
(p>0.05). Theimmune status (CD4 cell count < 200 cell/mm?3) was strongly associated with toxoplas-

mic encephalitis (p<0.05).

INTRODUCTION

Toxoplasmosis, refers to the clinical and/or
pathological evidence of disease (Wong and
Remington, 1994) caused by the ubiquitous, ob-
ligateintracellular protozoan, Toxoplasma gondii.
Infection is usually acquired orally or transpla-
centally, rarely by inoculation in alaboratory ac-
cident, by blood or leukocyte transfusion, or from
atransplanted organ. Toxoplasma infectionisca-
pable of causing awide spectrum of disease, the
preponderance of which is asymptomatic
(chronic/latent infection). Theinfectionin chronic
form is estimated to vary from 10-50% of the
population in Malaysia (Tan and Zaman, 1973;
Nissapatorn et al, 2003a).

The prevalence of toxoplasmosis was esti-
mated mainly by the detection of specific anti-
bodies (IgG and/or 1gM) to T. gondii. Various
serological methods have been used in Malaysia,
such astheindirect hemagglutination (IHA) test,
Sabin Feldman dye test, indirect fluorescent an-
tibody test (Yahaya, 1991), and the enzyme-linked
immunosorbent assay (ELI1SA) (Nissapatorn et al,
2002). Theindirect immunoperoxidase (11P) tech-
nigue has also been useful for the diagnosis of
toxoplasmosis (Yahaya, 1991). An alternative ap-
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proach for detection of toxoplasmosis, poly-
merase chain reaction (PCR), amolecular method
isconsidered anew, noninvasive, rapid, sensitive
and specific technique which has been devel oped
to detect T. gondii in blood (Sumati et al, 1999;
Nissapatorn et al, 2003¢€).

This paper aimsto review the epidemiol ogi-
cal data of human toxoplasmosis in terms of the
prevalence and risk factors as well as the man-
agement in an attempt to eliminate this disease
from Maaysia.

THE SEROPREVALENCE OF HUMAN
TOXOPLASMOSIS

Acquired toxoplasmosis

Newborns (congenital toxoplasmosis). A lit-
erature review showed there was one study con-
ducted on 1,061 congenitally defective Malay-
sian children of 0 to 4 month old revealing a
0.4% positivivity for toxoplasmosis. Toxoplas-
mosis in these children was confirmed by the
detection of specific Toxoplasma- IgM antibody.
However, children of the same age with non-
congenital abnormalities showed a higher preva-
lence of toxoplasmosis. A total of 8.2 intrauter-
ine toxoplasmic infections per 1,000 live births
was detected, of which one-third (2.7 per 1,000
live births) was overt, manifesting symptoms
more of liver damage than eye or brain damage
(Tan and Mak, 1985). Since then, no new data
of congenital toxoplasmosis has been docu-
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mented in Malaysia. The Department of Para-
sitology, Faculty of Medicine has recorded about
a 2% positive rate for congenital toxoplasmo-
sis (personal communication, 2002).

General healthy population

Thefirst report of toxoplasmosisin Malay-
sia showed 13.9% of 728 sera collected from
healthy persons of different age groups, racesand
occupations from various parts of West Malay-
Sig, to be IHA positive (Tan and Zaman, 1973).
The Sabin-Feldman dye test was used to detect
Toxoplasma- specific 1gG from 44 in-patients,
who were admitted for various medical condi-
tions, showing a rate of 4.6% (Bisseru and Lim,
1974). From 1975 to 1984, the main diagnostic
test for Toxoplasma infection was the indirect
fluorescent antibody (IFA) test. The seropreva-
lence of toxoplasmosisin the popul ation has been
increasing over the years (16% to 30%). From
1985 to present, the trend of toxoplasmosis preva
lence has shown a similar figure (20% to 30%)
(Zahedi et al, 1985; Shamilah et al, 2001;
Nissapatorn et al, 2002).

Pregnant women

The earlier studies of the seroprevalence of
toxoplasmosisin pregnant women was estimated
to be 27.4% and 23.0% (Cheah et al, 1975; Tan
et al, 1976). It isnoted that from 1990 to now the
percentage of Toxoplasma infection in thisgroup
of the population has significantly increased
(Khairul Anuar et al, 1991; Ravichandran et al,
1998; Nissapatorn et al, 2003d).

Ocular toxoplasmosis

Ocular toxoplasmosis has been recorded in
Malaysia (Lim and Tan, 1983). They reviewed
31 clinically suspected cases diagnosed as con-
genital ocular toxoplasmosis. Nineteen (63.3%)
out of 31 patients presented with the cicartrical
stage of the disease which is the most common
presentation of ocular toxoplasmosis. Acute re-
currences of chronic congenital ocular toxoplas-
mosis was seen in 12 patients. This usually oc-
curs below the age of 40, as is the case in this
series, and the number of recurrent attacks may
vary from 1-13. In arecent study, atotal of 134
patients suspected of having toxoplasmosis with
clinical presentationsranging from blurred vision
to severe retinal detachment. Of these patients,
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72% were seropositive for Toxoplasmainfection.
Chorioretinitis and vitritis were found to be the
most apparent symptoms, both having 100% cor-
relation with serological positivity (Zurainee et
al, 2000).

Immunocompromised individuals (HIV/
AIDS)

Toxoplasmosis has been implicated as one
of the most common opportunistic infectionsand
has posed many diagnostic and therapeutic chal-
lengesfor clinicianstreating HIV/AIDS patients.
In spite of this, there are few reports of the
seroprevalence of toxoplasmosisinimmunocom-
promised individuals in Malaysia. Recent stud-
ies have shown 21%, 51.2%, and 41.2% rates of
Toxoplasma prevalencein this group of the popu-
lation (Nissapatorn et al, 2002; 2003a,b,c).

DEMOGRAPHIC PROFILE, RISK
FACTORS, CD4 +T CELL COUNT AND
ANTIBODY PREVALENCE

Ethnic group and antibody prevalence

Table 1 summarizesthe major ethnic groups
of Malaysia, namely Malay, Chinese, Indiansand
Aborigines. The data of various studies showed
that the prevalence rate was highest among the
Malays, followed by the Indiansin the early stud-
ies (from 1973 to 1984) and the Chinesein later
years (from 1991 to present).

Association of age, sex and antibody preva-
lence

The serasampleswere collected from all age
groups as well as from cord blood. The preva-
lence of Toxoplasma infection was considered to
be acquired in early life and tended to increase
with age (up to middle age) and then decline in
later life (Tan and Zaman, 1973; Nissapatorn et
al, 2003a). It isinteresting to view the majority
of studies showing that the prevalence of toxo-
plasmosiswas higher in males than females (Tan
and Zaman, 1973; Lim and Tan, 1983; Zurainee
et al, 2000; Shamilah et al, 2001; Nissapatorn et
al, 2002).

Socioeconomic status and antibody prevalence

A study showed the preval ence of toxoplas-
mosiswas higher inlower income groups (71.8%)
than higher (28.2%) income groups (Cheah et al,
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1975). It also reveal ed that Toxoplasma seroposi-
tivity was higher among rural than in suburban
dwellers (Thomas et al, 1980). One recent study
showed ahigher prevalencerate among individu-
als living in Kuala Lumpur than those outside
Kuala Lumpur (Nissapatorn et al, 2003a).

Occupation and antibody prevalence

Studieson different occupations showed that
the highest antibody prevalence rate (22.2%) in
padi planters, followed by veterinarians (20.2%),
workersin oil palm and rubber estates (13.5%),
antimalaria laborers (10.1%) and underground
tin miners (3.7%)(Tan and Zaman, 1973). In an-
other study, it was found that zoo workers had
the highest antibody prevalence rate (51.25%),
followed by medical students (41.7%), vegetar-
ian Hindu priests (29.4%) and housewives
(25.0%) (Zahedi et al, 1985). In recent studies,
investigations on three different occupational
groups, found that unemployed persons had the
highest prevalence rate (36.7% and 44.8%) fol-
lowed by non-laborers (26.3% and 40.3%) and
laborers (19.1% and 37.3%), respectively
(Nissapatorn et al, 2002; 2003a).

Association between risk factors (contact with
cat, consumption of undercooked meat and
history of blood transfusion) and antibody
prevalence

Very few studies have focused on the asso-
ciation between cat ownership and Toxoplasma
seropositivity (p < 0.02) (Zahedi et al, 1985;
Zainul et al, 1992). In contrary, a recent study
found that there was no significant association
between a single or combination of risk factors
(contact with cat, consumption of undercooked
meat and history of blood transfusion) and Toxo-
plasma seropositivity (p > 0.05) (Nissapatorn et
al, 2002). The latest study aso found no signifi-
cant associ ation between possiblerisk factorsand
disease transmission (Nissapatorn et al, 2003a).

Association between CD4 counts and anti-
body prevalence in HIV/AIDS

As we know, a CD4 count is a prognostic
marker of AIDS-defining illness according to the
communicable diseases control (CDC) in 1993
which is related to the progressiveness of HIV
infection to full blown AIDS with opportunistic
infections involved. A recent study showed no

Vol 35 No.1 March 2004

significant association between CD4 counts and
Toxoplasma seropositivity (p > 0.05) (Nissapatorn
et al, 2003a).

Association between CD4 count and toxo-
plasmic encephalitis (TE) in AIDS

The first reported case of toxoplasmic en-
cephalitisoccured inan AIDS patient withaCD4
count < 200 cell/mm? (Haniffah et al, 1996). Simi-
lar findings have also been noted by other inves-
tigators (Nissapatorn et al, 2003a,d).

Toxoplasmosis and its complication in AIDS
Some studies have documented 1 (4.8%) of
21 Toxoplasma seropositive immunocompro-
mised patients devel oped TE as studied at the Uni-
versity Hospital (Nissapatorn et al, 2002). They
also discovered that 14.9% of AIDS—related toxo-
plasmosis patients developed TE and relapsing
TE was detected in 9.7% of previous TE patients
at the Hospital Kuala L umpur (Nissapatorn et al,
2003b). The latest study showed only 1 (0.8%)
of 124 Toxoplasma seropositive patients had de-
veloped active TE (Nissapatorn et al, 2003a).

Toxoplasmosis in transplant recipients
At present, no data has been reported in Ma-
laysia.

DISCUSSION

Toxoplasmosis is common and has a high
prevalence among the Malaysian population. It
is interesting to note that the highest
seroprevalence of toxoplasmosis in most of the
studieswasin Malays, when compared with other
races (Chinese and Indians). This finding is in
agreement with other studies in this region
(Partono and Cross, 1975, Gandahusada, 1978;
Wong et al, 2000). This could be explained by
the fact that Malays have a habit of keeping cats
intheir house which leadsto close contact where
they will bemorelikely exposed to contaminated
cat feces, which was noted by other investigators
(Tan and Zaman, 1973; Thomas et al, 1980).

As we know, predisposing factors (contact
with cats, consumption of undercooked meat and
blood transfusion) play a crucia role in Toxo-
plasma infection. In Malaysia, very few studies
try to verify these associations either in healthy
or immunocompromised, particularly HIV-posi-
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tive, persons. One of the earliest studies showed
a significant association between cat ownership
and Toxoplasma seropositivity in healthy persons
(Zahedi et al, 1985) which is contrary to other
previous studies (Ganley and Comstock, 1980;
DiGiacomo et al, 1990; Bobic et al, 1998). A re-
cent study showed no significant association be-
tween contact with cats and Toxoplasma sero-
positivity in HIV-positive patients (Nissapatorn
et al, 2002). This finding is in agreement with
other investigators (Wallace et al, 1993; Glaser
etal, 1994). Thiscould be explained by the pos-
sibility that contact with cats may not pose arisk
for Toxoplasma infection. Further study should
be made in order to ascertain this association. So
far, only two studiesin Malaysiahave shown that
therole of consumption of undercooked meat had
no impact on Toxoplasma seropositivity (Thomas
et al, 1980; Nissapatorn et al, 2003a). This sug-
gests that eating habits among Malaysians must
continue to be wisely practiced in order to pre-
vent the transmission of the Toxoplasma parasite
and achieve a healthy life-style. Other studies
showed astrongly significant association between
the consumption of undercooked meat and Toxo-
plasma seropositivity (Knaus, 1991; Arias et al,
1996; Fan et al, 2001). Only one study in Malay-
siahas documented no significant association be-
tween history of a blood transfusion and Toxo-
plasma seropositivity (Nissapatorn et al, 2002).
This observation is contrary to various earlier
studies (Beauvaiset al, 1976; Nelson et al, 1989;
Evans, 1992). This indicates the importance of
Toxoplasma screening among different popula-
tion groups in order to prevent passive
seroconversion, particularly in the post-transfu-
sion period even though this risk factor has not
so far posed a significant health problem.

Since the pandemic of HIV infection has
spread throughout the world, toxoplasmosis has
been implicated as one of the most important op-
portunistic infections in AIDS patients of which
toxoplasmic encephalitisisthemost common clini-
cal disease, most frequently causing foca intrac-
erebral lesions in these patients (Wong and
Remington, 1994). The CD4 cell count is a prog-
nostic marker which is related to the progression
of HIV infection to full blown AIDS with the
occurence of other opportunisticinfections (AIDS-

28

definingillness). Recent studiesin Malaysiashowed
that CD4 cell count playsno rolein association with
Toxoplasma seropositivity (Nissapatorn et al, 2002).
Wheress, patientshave CD4 cell count of lessthan
200 cells'mm?, show significantly devel oped toxo-
plasmicencephalitis(Nissapatorn et al, 2003b). This
observation is supported by other recorded studies
(Renold et al, 1992; Mariuz et al, 1997; Nascimento
et al, 2001). Therefore, it is till recommended to
monitor CD4 cell counts, Toxoplasma serodiagnos-
tic satus, aswell astheimplementation of life-long
anti-Toxoplasmatherapy inthistrestable condition.

In view of the national prenatal screening
program for toxoplasmosis and the controversy
over its cost effectiveness, we need to find an ap-
propriate strategy to combat this silent disease.
Simple preventive measures, particularly in preg-
nant women, as part of ahealth education system
in order toincrease maternal awarenessof thedis-
ease and to reduce risk of infection as outlined
by investigators (Zainul et al, 1992) has been
implemented and practiced in the nationwide
medical carecentersinMalaysia. Thereisagrow-
ing interest in toxoplasmosis among the scien-
tific and the medical community in this country.
The disease has been recognized as an important
cause of morbidity among immunocompromised
individuals and in congenital infection. Though
therearemany treatment modalitiesthat areavail-
able the proper diagnosis of infection still poses
amajor problem in the management of patients.
Current research is focused on the characteriza-
tion of molecular markers and DNA amplifica-
tion. Morework needsto be doneto ease patients
of thistreacherous infection that continuesto in-
flict amajor toll on the Malaysian population.

In conclusion, toxoplasmosi s continuesto be
an important infection in Malaysia. Various fac-
tors contribute to the acquisition of Toxoplasma
infection and worsen its condition. We should
increase our awarenessintermsof prevention and
control measures in order to decrease the inci-
dence of toxoplasmosisin this country.
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