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ABSTRACT

Objectives: To determine the frequency of antibody
seropositivity of Toxoplasma gondii  infection in
a cancer patient population. We also explored on
association of Toxoplasma gondii seropositivity with
selected variables.

Methods: This is a prospective cross-sectional study
conducted at Prince Faisal bin Bandar cancer center,
Qassim, Saudi Arabia, from November 2014 to
March 2015. One hundred thirty seven patients
were involved in the study. Demographic data was
collected using structured questionnaire, and clinical
information was retrieved from the patient’s medical
reports.  Enzyme-linked ~immunosorbent  assay
technique was used for antibody assay.

Results: The frequency of seropositivity for
Toxoplasma gondii infection was 30.6%. The patient’s
age range from 1.5-84 years with a geometric mean of
42.7 years. The seropositivity was significantly higher
(»<0.05) among the 40-80 years age group (71.4%) as
compared to 0-39 years one (28.6%).

Conclusion: The prevalence of Toxoplasma gondii
increases with increasing age among cancer patients
in this region of central Saudi Arabia. More research
is advisable for better understanding of ageing in
pathogenesis of toxoplasmosis among patients with
malignancies.
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Txoplasma gondii (T gondii) is one of the most
prevalentcauses ofhuman infection, and is estimated
to attack 30-50% of the world population.! It is among
the leading causes of death attributed to foodborne
diseases.” The majority of infections due to 7. gondii are
usually mild or subclinical in individuals with normal
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immune system.® However, severe and fatal infections
are observed in immuno compromised individuals, such
as patients suffering from cancer disease.* Low gamma
globulin levels and impaired cellular immunity have
been observed in cancer patients, and are suggested,
partly, as pathogenetic mechanisms for development
of T gondii infection in those patients.” Globally,
serologic evidence (IgG + IgM) of 7. gondii infection
was found to correlate with many cancer diseases' such
as leukemias and cancer of lung and larynx. Serologic
evidence of 77 gondii infection among cancer patients
followed by confirmatory tests and specific treatment,
usually results in improvement of life quality for the
patient group with active toxoplasmosis.

Cancer patients who are seronegative for 7. gondii
infection could benefit from advice on preventive
measures, to avoid seroconversion that may lead to
active severe toxoplasmosis. Most of the published data
on seroprevalence of 7. gondii infection worldwide,
including Kingdom of Saudi Arabia (KSA), is on women
of childbearing age and / or pregnant women.*!

The purpose of the present study was to
determine the frequency of serologic evidence of 77
gondii infection (immunoglobulin G [IgG] IgG +
immunoglobulin M [IgM]) in a population of cancer
patients from KSA. We also explored on the association
of T’ gondii seropositivity with some demographic data
and chemotherapy.

Methods. Study design and patients involved. This
study is a prospective cross-sectional study conducted
at Prince Faisal bin Bandar cancer center (PFCC),
Qassim region, KSA. The study was carried out for
four months starting from November 2014 to March
2015. All patients who gave written consent were
recruited in this study using the convenience sampling
method. In-patients with confirmed cancer disease and
under treatment in PFCC were included in the study.
Demographic and clinical information were collected
by using a standardized structured questionnaire
designed by the authors. Ethical approval was obtained
from Ethics Board, Ministry of Health, Qassim region,
KSA.

Assay of anti-Toxoplasma IgG and IgM antibodies:
Three ml of venous blood were collected from each
patient, under sterile conditions in plain tube. Each
blood sample was allowed to dry and then centrifuged
at 1000 r.p.m. The sera were separated and stored in
aliquots at -20 °C until processed at Research Laboratory
3052, College of Medicine, Qassim University. The
commercial kits ( VIRCELL solid-phase enzyme linked
immunosorbent assay, ELISA, Parque Tecnologico de la
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Salud, Granada, Spain ), was used for detection of anti-
Toxoplasma IgG and IgM antibodies. The manufacturer
instructions were followed for all samples, positive
control, and negative control samples. The optical
density for all samples and for the cut off sample was
read. Then the antibody index (AI) was calculated using
the manufacturer formula. Al of < 9 indicates Negative
result, and Al of >11 indicates Positive results, for both
anti-Toxoplasma IgG and IgM tests.

Statistical analysis. The data obtained was analyzed
using IBM SPSS for Windows, Version 21 ( IBM
Corp., Armonk, New York, USA ). Chi-square test for
significance at 95% confidence level and p-value less
than 0.05 was considered statistically significant.

Results. A total of 137 cancer patients were the
study population. The age range was 1.5-84 years (mean
42.8), and 95.2% were Saudi citizens. There were68
(49.6%) males and 69 (50.4%) female patients enrolled
in this study. The seropositive cases for anti-Toxoplasma
IgG were 41 (29.9%), while one case (0.7%) was
seropositive for anti-Toxoplasma IgM.

In Table 1 it is shown that seropositivity of anti-
Toxoplasma antibodies (IgG + IgM) is higher (71.4%)
among the age group 40-84 years, as compared to
(28.6%) among the age group 0-39 years, and the
difference between these two age groups is significant
statistically (»<0.05). A trend of seropositivity in female
patients (57.1%) versus (42.9%) in males is also shown
in Table 1, but the difference between them is statistically
not significant (p>0.05). The cancer patients, who are
on therapy, showed seropositivity trend (80.9%) versus
those who are off treatment (19.1%), and the difference
between them is statistically not significant (p>0.05),
Table 2. Also shown in Table 2, the seropositivity is
73.8% among cancer patients in urban residence, while
it is 26.2% among patients in rural residence, and the
difference between these two groups is statistically not
significant (p>0.05). Patients with colo-rectal cancer
showed the highest percentage of seropositivity (30.9%),
followed by leukemias (26.2%), breast cancer (19.1%),
Hodgkin, and non-Hodgkin lymphomas (16.7%), and
other cancer diseases (7.1%).

Disclosure. Authors have no conflict of interests, and
the work was not supported or funded by any drug
company. This study was supported by the Deanship
of Scientific Research, Qassim University, Saudi Arabia
(Project Grant No. 2332).
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Table 1 - Anti-toxoplasma antibody (IgG

according to age and gender.

+ IgM)

sero-reactivity

Variables Seropositive Seronegative P-value
Age (years) <0.001
0-39 12 (28.6) 61 (64.2)
40-84 30 (71.4) 34 (35.8)
Gender 0.291
Male 18 (42.9) 50 (52.6)
Female 4(57.1) 45 (47.4)

Table 2 - Anti-toxoplasma antibody (IgG + IgM)  sero-reactivity
according to therapy status and residence status.

Status Seropositive Seronegative P-value
Therapy status 0.629
On therapy 34 (80.9) 72 (75.8)
Off therapy 8 (19.1) 23 (24.2)
Residence 0.988
Urban 31(73.8) 11 (26.2)
Rural 71 (74.7) 24 (25.3)

Discussion. Careful repeated search in electronic
databases of all Saudi medical journals, and PubMed
did not recover a publication from KSA similar to the
present study. The frequency of serologic evidence
of 7" gondii infection among the 137 cancer patient
population in this work, was 30.6% seropositivity for
both anti-Toxoplasma IgG + IgM. The most important
finding in this study, is the statistically significant
difference between seropositivity among patients
>40 years, as compared to the age group 0-39 years.
The exact reason for this finding is unclear. However,
it seems to be a reflection of increasing exposure to
the risk factors of 7. gondii infection, as the human
being gets older. This finding, which is in agreement
with many previous studies''? might prove to be a
clue for diagnosis of suspected toxoplasmosis secondary
to reactivation of latent infection (seropositive), in
an immuno compromised cancer patient. However,
this is not the case in all situations. For example, an
apparently seronegative 55 years old cancer patient is
likely to complicate into active toxoplasmosis from his/
her latent 7. gondii infection. This is because his/her
apparent seronegativity for 7. gondii is due to inability
of his/her compromised immune system to produce
laboratory detectable antibodies. Similarly, a new 7.
gondiiinfection acquired from the environment in such
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a compromised cancer patient may progress directly
to active toxoplasmosis. In support of such situations,
a recent case report (2013) described disseminated
toxoplasmosis after stem cell transplantation in a
seronegative  leukaemia  patient.”” On the other
hand, seropositivity is not always evidence of latent
infection, as cancer patients may receive frequent blood
transfusions (from seropositive donors), that could
lead to passively transferred antibodies. Similarly,
seropositivity is not always evidence of active infection,
as shown in the present study where all our seropositive
patients (30.6%) were asymptomatic. The point is,
initial serologic evidence of 7. gondii infection (IgG +
IgM) in a cancer patient needs careful interpretation, and
often requires confirmatory tests towards establishing a
definitive diagnosis.

The present study does not indicate statistically
significant  difference  between  anti-Toxoplasma
seropositivity in patient group on anti-cancer therapy,
versus the group which is off therapy (p>0.05). Another
study'  reported evidence that anti-cancer therapy
suppressed circulating anti-Toxoplasma antibodies
(IgG + IgM). The possible explanation for our results,
is that the blood samples for serology assay were taken
within few days after start of anti-cancer therapy, before
it exerts its immune suppression effect. We suggest
that this explanatory possibility could be utilized
in diagnosis of active toxoplasmosis among cancer
patients. That is, patients be tested for anti-Toxoplasma
antibodies at the time cancer diagnosis is established,
then repeat serology testing in 2-4 weeks be evaluated
for significant rising of antibody index. Successful cure
of active toxoplasmosis among cancer patients has been
reported in the literature.” The objective is to offer the
cancer patients with suspected active 7. gondii disease,
a substantial chance of life quality improvement, in
terms of decreased morbidity and increased survival
rates. Although our work is novel in Qassim region
and provides important information there are some
limitations. The ability to generalize our findings is
limited by the small cancer patient numbers. A control
group was not included in this preliminary phase of the
project.

In conclusion, our study shows that 7. gondii
seropositivity is an important feature among cancer
patients from Qassim region in central Saudi Arabia.
The increase in seropositivity was noted to be statistically
significant in relation to increase of age. This finding
deserves future research for better understanding of its
role in the pathogenesis of immune suppression during
cancer disease.
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