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ABSTRACT

7
Toxoplasma gondii is a protozoan that causes toxoplasmosis. g‘lmunologica] status is an
important factor in the course of the Toxoplasma gondii parasitic infection. This disease is
often the cause of opportunistic infections that can be life-threatening a
immunocompromised individuals. In immunocompromised malignancies, the risk of
infection is higher than in immunocompetent individuals. The risk cmfection increases
when malignancy patients with chemotherapy treatment which makes the patient's immune
status decrease.To determine the relationship of the type of maligmay with the incidence
of toxoplasmosis in malignancy patients with chemotherapy at RSUP Dr. M. Djamil
Padang.This study was an observational analytic study with a cross-sectional design by
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Article Info using consecutive techniques. The research started from November2019 until January

2020 in the Chemotherapy Unit and Clinical Pathology Laboratory Dr. M. Djamil Padang
*;'-f‘;em‘fo o with a total sample of fifty-four people. The mu'ch instrument used was the Enzyme-
;;mt}zebf; (3:1 line: Linked Immunosorbent Assay (ELISA) test for IgG and IgM antibodies in the blood serum
10 July 2020 ' of toxoplasmosis patients.The incidence of toxoplasmosis in malignancy patients with

chemotherapy at RSUP Dr. M. Djamil Padang as much as 74.1 percent. According to the
division of types of malignancy, toxoplasmosis was found in hematological malignancies
as much as 86.7 percent and in solid malignancies as much as 69.2 percent. The
significance value obtained was 0.302.The type of malignancy was not significantly
related to the incidence of toxoplasmosis in malignancy patients with chemotherapy
because it did not meet the p-value <0.05.

—B

Introduction

Toxoplasma gondii is an obligate intracellular
organism which causes the zoonotic disease
of toxoplasmosis. This disease could be
transmitted through @sumption of uncooked
or half-cooked food containing tissue cysts or
water contaminated by oocysts. Transmission

of this parasite could also occur through
contact with infected animals, congenital
transmission, blood transfusion, and organ
trans;plamion.1 Toxoplasmosis infects more
than a third of the world population with
prevalence rates which vary between 30%-
60%.”
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Immunological status of an individual is an
important factor which affects the infection
course of the Toxoplasma gondii parasite.
Toxoplasma gondii infection could be the
cause of opportunistic infections which could
be life-threatening in immunocompromised
patié:nts;.3

In malignancy patients, occurs an increase of
Toxoplasma gondii parasite infection risk
compared to immunocompetent individuals.
This has been shown in results of study
conducted by Liu et al., in year 2019.* An
increase of infection risk is caused by patients
with chemotherapy, whether as a single or
combined treatment, due to the decrease of
the patient’s immune .’

Chemotherapeutic treatments work by killing
malignant cells which actively divide.”
However, those medications could not
differentiate malignant cells from normal cells
which also actively divide such as leukocytes
in bone marrow. This causes destruction of
normal cells and kills blood cells produced by
the bone marrow, therefore the patient’s blood
cells will decrease, including the leukocytes.
Patients with leukopenia will be more
susceptible to infections.’

In immunocompetent individuals, infections
commonly occur without symptoms and could
be healed on itself. Immunocompetent
individuals have macrophages and T
lymphocytes which could limit the spread of
tachyzoites in different organs. However, vice
versa, immunocompromised patients will be
fatally affected if infected by Toxoplasma
gondii. This is caused by reactivation of latent
stadium.

In latent stadiuf, Toxoplasma gondii will stay
and live in the form of cysts within the host’s
tissues, especially in immunologically
inactive tissues such as the central nervous
system (CNS). Throughout the latent

stadium, humoral and cellular immune
system, especfllly T lymphocytes and
macrophages, play an important role in
controlling the spread of tissue cysts.
Reactivation of tissue cyst in CNS could
cause cerebral toxoplasmosis which could
lead to death ®

Development of tachyzoite stadium causes
infection of surrounding cells which leads to
necrosis. Infected patients could experience
pneumonia, retinochoroiditis, myocarditis, up
to manifestations in the brain such as
encephalitis and cerebral toxoplasmosis.”

Eoxoplasmosis could be marked as a main
cause of morbidity in malignancy patients
with chemotherapy with predominance in
hematological r:nalignancies.S This is due to
the destruction of normal hematopoiesis in
hematological malignancy. Neoplasm in
myeloid and Iymphoid tissues causes
destruction of the hematopoiesis process,
causing an accumulation of immune
suppression against immune cells, therefore
many patients with such malignancies
EFerience a disruption of cellular immunity
and an increased risk of Toxoplasma gondii
infection.'*""

Studies show that patients with hematological
malignancies have a higher [gG seropositivity
compared to solid malignancies, with a
prevalence rate of 40% and 26.7%.
Toxoplasma gondii 1gM seropositivity also
shows a higher rate in hematological
malignancies (5.8%) compared to solid
malignancies (3.3%).S

Based on the aforemention@@jbackground, the
researcher is interested to determine the
relationship between malignancy types and
toxoplasmosis  incidence in malignancy
patients with chemotherapy at RSUP Dr. M.
Djamil Padang.
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Materials and Methods

This study was an observational analytical
study with cross-sectional design using
consecutive sampling technique. Population
of this study was observed once and variables
were directly measured in the examination.
Independent variable was malignancy types
and dependent variable was toxoplasmosis
incidence. Subjects of this study were
malignancy patients who came to undergo
chemotherapy during November 2019-
January 2020.

Subjects of this study were a total of 54
patients which has been calculated according
to the Stanley Lames show formula. Selected
subjects were malignancy patients with
chemotherapy which met inclusion and
exclusion criteria. Subject inclusion criteria:
malignancy patients with chemotherapy at
RSUP Dr. M. Djamil Padang and consenting
to be study subjects by signing a provided
informed consent. Subject exclusion criteria:
malignancy patients which have only once
undergone chemotherapy.

The conducted examination was Enzyme-
Linked Immunosorbent Assay (ELISA). The
examination used blood specimens taken
directly by staffs of chemotherapy unit of
RSUP Dr. M. Djamil Padang under the
supervision of a surgical oncologist and an
internist of the hematology-oncology
department. Instrument of this examination
used ELISA kits produced by PT. Enseval.

Data were analyzed statistically based on
variables which were measured with a
computerized system of univariate and
bivariate analysis. Univariate analysis was
conducted to see the frequency distribution of
each independent and dependent variable.
Bivariate analysis was conducted to analyze
the relationship between independent variable
and dependent variable. Relationship between

those two variables was analyzed with Chi-
Square test and was considered significant if p
value < 0.05. This study has passed ethical
review with the reference number of
362/KEPK/2019.

Results and Discussion

In this study, from S54subjects specimens
which have been examined, incidence of
toxoplasmosis was found in 40 positive cases
with a percentage of 74.1%. A higher
incidence of toxoplasmosis in patients of

hematological malignancies compared to
solid malignancies, with percentages of
86.7% and 69.2%.

Obtained results were in accordance with
other studies, including a study by Ali et al.,
in 2019 in Egypt, which stated that 80 out of
120 (66.7%) samples of blood specimen from
malignancy patients undergoing
chemotherapy were positively containing
anti-Toxoplasma gondii 1gG  antibodies.
Results of another study by Alim et al., in
2018 showed that out of 100 malignancy
patients undergoing chemotherapy, 60 of
them (60%) were found to be positively
containing  anti-Toxoplasma  gondiilgG
antibodies.'> Furthermore, study by Bajnok et
al., in 2018 showed that out of 72 malignancy
patients as study subjects, all (100%) of them
were found to be JJositive of anti-Toxoplasma
gondii antibodies.

In 2010, study by Baiomy in Egypt including
blood and fecal examination towards parasites
showed results of incidence of opportunistic
infections caused by parasites in 30% of
immunocompromised patients and 10% of
immunocompetent individuals. These results
were obtained from immunocompromised
patients and immunocompetent individuals
divided into four groups, including three
groups of immunocompromised patients and
one group of immunocompetent individuals.
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Prevalence found in this study showed hi%hest
rate of parasitosis in malignancy patients."

Dysfunction of T cells in
immunocompromised  patients, including
malignancy patients undergoing

chemotherapy, causes said patients to have a
high risk Toxoplasma gondii infection.'*
Based on study by Ariawati in 2007, decrease
of leukocytes was found in patients of Acute
Lymphoblastic =~ Leukemia (ALL) after
administration of chemotherapy regimen.
Results of the study showed the lowest level
of leukocyte in induction phase at 500/uL,
this decrease occurs after administration of
the first and second chemotherapy regimens."”
Total of leukocytes, mainly granulocytes
(ANC) =1000/uL, shows a low count of
neutrophils and a weak immune system. The
lower the total of ANC, the higher the risk of
infection.'

In this study, there is no significant
relationship between malignancy types with
toxoplasmosis  incidence in  patients
undergoing chemotherapy. In cross-test table,
one cell had an expected count of less than 5.
Therefore, an alt@fative of Chi-Square test
was used, namely Fisher’s Exact Test. Results
of statistical test using Fisher’s Exact Test
showed p value = 0.302 (p=>0.05).

Toxoplasmosis in individuals depends on the
individual’s immune system. Individuals with
disruptions in the immune system will
experience an increased risk of Toxoplasma
gondii infection."” Natural immune response
which occurs immediE§ly after the entry of
Toxoplasma gondii is production of IL-12 by
dendritic cells followed by neutrophils,

monocytes, and macrophages. Several studies
show that low levels of IL-12 will cause an
increase of susceptibility towards
toxoplasmosis.18 Other studies show that the
role of neutrophils is also involved due to
decrease of neutrophil production which
could cause decrease of IL-12 procmion.18
Neutrophil is an alternative source of IL-12
production during Toxoplasma  gondii
infection. Decrease of IL-12 could cause an
increase of parasite replication. Neutrophil
also has a role as an effector cell to kill
parasites through phagocytosis mechanism to
inhibit parasite growth."

A high risk of infection in malignancy
patients could be caused by changes of the
immune function of an individual. Such
changes in function could be caused by the
malignancy itself, the treatments received,
and inadequate nutrition.”” Therefore, study
by Abdel et al., in 2015 in Cairo showed
higher results in solid malignancy compared
to hematological malignancy, with
percentages of 24% and 12%. Their study
explained that there is no impact of
malignancy type towards prevalence of
toxoplasmosis.2

Other than the patient’s immune function, this
unassociated result is ffllso caused by
variations of exposure of risk factors of
Toxoplasma gondii infection in each
individuals. This also depends on the patient’s
conditions, including home environment,
social and economical factors, hygiene,
sanitation, and eating habit of said
individuals.”

Table.1 Frequency distribution of toxoplasmosis incidence in malignancy patients with
chemotherapy at RSUP Dr. M. Djamil Padang

Toxoplasmosis incidence

Positive toxoplasmosis

Negative toxoplasmosis

Total

f Yo
40 74,1
14 259
54 100

2584




Int.J Curr.Microbiol App.Sci (2020) 9(7): 2581-2587

Table.2 Frequency distribution of toxoplasmosis incidence based on malignancy types

Malignancy Classification Sample Positive Yo
Total (f) Total ()
Hematologic Lymphoma 10 15 9 13 86,7
Leukemia 3 3
Multiple Myeloma 2 1
Solid Breasts 16 39 13 27 69,2
Gynecological 8 3
Colon 5 5
Rectal 3 2
Bone 2 1
Soft-tissue sarcoma 2 2
Lungs 1 0
Nasopharyngeal 1 1
Pancreas 1 0

Table 3. Relationship between malignancy types and toxoplasmosis incidence in patients with

chemotherapy

Toxoplasmosis Malignancy Type P
Incidence Hematologic Solid value

f % | f %
Toxoplasma (+) 13 86.7 27 692 0.302
Toxoplasma (-) 2 133 12 308
Total 15 100 39 100

Based on the results of this study, it was in Cancer Patients. Asian Pacific

concluded that the incidence rate of
toxoplasmosis in malignancy patients with
chemotherapy at RSUP Dr. M. Djamil was
74.1%. Based on malignancy types,
toxoplasmosis was more commonly found in
patients with hematological malignancies.
However, each infected individuals depend on
their own immune system and risk exposure,
therefore there was no relationship between
malignancy types and  toxoplasmosis
incidence.
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