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ABSTRACT

Background: Toxoplasmagondii is an intracellular protozoan coccidian parasite, that can establish a widespread infectionin people with autoimmune disorders. Rheumatoid arthritis is an autoimmune inflammatory disorder in which biologicaltherapy is one of the treatment modalities. This study aims to evaluate Toxoplasma gondii IgM antibody seropositivity inRheumatoid arthritis patients in Mosul city who were under biological therapy.
Methods: A case control study was conducted at Mosul City in Iraq, enrolled 190 participants who were divided into2 groups, 95 patients had RA on biological therapy and the other 95 participants were a healthy control group. Usingthe enzyme-linked immunosorbent assay technique, anti-Toxoplasma IgM antibodies have been identified in the seraof ninety-five rheumatoid arthritis patients undergoing biological therapy for six months, as well as in the serum ofninety-five healthy controls.
Results: Anti-Toxoplasma IgM antibodies were detected in (17%) of RA patients and only (2.1%) of controls (P=0.0008).The mean value of IgM antibody was 29.232 IU/mL in rheumatoid patients versus 14.59 IU/mL in controls (P=0.0463).The highest Toxoplasma IgM antibody level was in the age group (31-49 years) with (P=0.0145). There was no significantconnection between seropositivity and the three types of biological therapy (P=0.389).
Conclusion: There is an association between long-term biological treatments for RA and the onset of toxoplasmosis.
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INTRODUCTIONR heumatoid arthritis (RA) is a prevalent type of in-
flammatory arthritis, it is a long-term immune-
mediated illness that causes chronic synovial
inflammation and progressive joint deteriora-

tion, resulting in disability and loss of life [1, 2].
Treatment purposes in RA include lowering articular inflam-
mation, relieving discomfort, minimizing joint destruction,
and preserving physical function, it has been found that tu-
mor necrosis factor (TNF) antagonists and further biologi-
cal disease-modifying antirheumatic medications (DMARDs)
have improved therapy of RA during the last two decades and
that biological therapies have dramatically revolutionized RA
treatment, enabling for specific elimination of essential in-
flammatory components that leads to RA development [3, 4].
The conventional autoimmune disease therapeutic tech-
niques are ineffective and the main aim of treatment is the
targeting of cytokines and cells involved in the inflammatory
process and hence minimize immune activation and inflam-
matory damage [5, 6].
Biological medications commonly used in RA treatment in-
cluded etanercept which is a TNF-receptor fusion molecule
besides infliximab which is a chimeric monoclonal antibody
as well as adalimumab, a human monoclonal antibody. It has
been shown that these biological medications are connected
with a rise in the extent of severe infections in order of 6 per
thousand patients who were managed yearly [3, 7].
Toxoplasma gondii (T. gondii), is a zoonotic parasitic proto-
zoan that resides within the host’s cells and causes Toxoplas-
mosis and it may invade and multiply in nucleated cells. It
is a prevalent illness that have major health consequences,
and affects one-third of the global population [8]. This par-
asitic disease has an inflammatory feature in which the T-
helper lymphocytes’ immune response as well as the pro-
inflammatory mediators will contribute to the pathogenesis
of this disease. Humoral immune response in the form of
specific anti-Toxoplasma antibody formation will be detected
throughout the infection [9]. With the advancement of un-
derstanding of T.gondii and its association with the immune
system, it has recently been established that Toxoplasmo-
sis may contribute to the occurrence of numerous autoim-
mune illnesses via immunological cross-reactivity between
the parasite and host tissue components [10]. Given that the
parasitic T. gondii infection is more frequent in the immuno-
compromised individuals, there is a growing awareness in
establishing if there is a link between T. gondii infestation and
the development of autoimmune diseases such as RA [11–13].

An immunocompetent host may experience a self-limiting
febrile illness when infected by the parasitic disease Toxo-
plasma gondii, but in the immunocompromised individuals
such as those who have rheumatoid arthritis and taking im-
munosuppressing medications, this infection can be devas-
tating. Immunosuppression is well-known cause of predis-
posing patients to severe forms of Toxoplasmosis; and severe
cases have been reported in patients who take immunosup-
pressive treatment for inflammatory disorders and autoim-
mune disease as rheumatoid arthritis [14].
For the first time in Mosul city, the current study aimed, to
assess T. gondii infection amongst individuals suffer from
rheumatoid arthritis and the effect of this autoimmune dis-
ease in increasing the susceptibility to this parasitic infection
Toxoplasmosis as the taking of biological medications will
lower the immunity of the patients making them more prone
to toxoplasmosis. The aim of the current study was to assess
the seropositivity of IgM antibodies againstToxoplasmagondii
in patients with rheumatoid arthritis in Mosul City receiving
biological treatment.

MATERIAL ANDMETHODS

A total of 190 patients were included in this case control study
conducted at the Rheumatology Clinic of Al-Salam Hospi-
tal, located in Mosul, Iraq. The study commenced in March
2022 and concluded in November 2022. Participants were
divided into two groups. The first group consisted of ninety-
five patients diagnosed with rheumatoid arthritis (RA), who
were undergoing treatment with biological tumor necrosis
factor (TNF) inhibitors, specifically etanercept, infliximab,
and adalimumab. The second group comprised ninety-five
healthy persons considered as a control group. Within the
initial group, forty-four patients received infliximab therapy
with an average treatment duration of 5.1±1.5 months, thirty
patients were administered etanercept with an average dura-
tion of 6.5±1.3 months, and twenty-one patients were treated
with adalimumab, with a mean duration of 4.7±2.2 months.
Three milliliters of blood per participant were collected in
EDTA tubes, and centrifuged, serum stored at -20°C until
analysis. ELISA was used to detect anti-Toxoplasma IgM anti-
bodies, following the protocol by DRG International, Inc. (Cat-
alogue Number: EIA-3520). Values over 28 IU/mL indicated
positive Toxoplasmosis status.
Statistical analysis was performed using SPSS (version 24.0)
and GraphPad Prism (version 9.0.0). Data frequency was
shown as a percentage. Chi-square and Fisher’s exact tests
examined non-parametric data for significant differences,
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Table 1. Sociodemographic values of the studied groups
Variable Patients with RA (N = 95) Control (N = 95) P-Value

Age (Mean ± SD) 40.1 ± 9.7 Years
Age Groups (Years)

< 30 18 (18.9%) 20 (21.1%) 0.114
31-49 54 (56.9%) 51 (53.7%)
≥ 50 23 (24.2%) 24 (25.3%)

Disease Duration 8.2 ± 2.5 Years
DAS-28 (Mean ± SD) 5.37 ± 3.18
Gender

Female 87 (91.6%) 89 (93.7%) 0.208
Male 8 (8.4%) 6 (6.3%)

ESR (Mean ± SD) 47 ± 18.41 mm/hr
CRP of RA Patients Positive: 89 (93.7%) Negative: 6 (6.3%)
Rheumatoid Factor (RF) Positive: 82 (86.3%) Negative: 13 (32.6%)

SD: Standard deviation, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, DAS: Disease activity index.

with p-values equal and below 0.05 deemed statistically sig-
nificant.

RESULTS

Ninety-five patients with RA who underwent biological ther-
apy were included in this study. Among these patients, 87
(91.6%) were female, and 8 (8.4%) were male. The mean age
of the patients was 40.1 years, with a standard deviation of 9.7
years. Detailed demographic data are provided in Table 1.
The findings revealed an elevated T. gondii antibody preva-
lence among patients with RA, with sixteen (17%) RA patients
demonstrating antibodies compared to only two (2.1%) pa-
tients in the control group (P-value = 0.0008). The relative
risk is calculated at 1.93, accompanied by a 95% confidence
interval ranging from 1.42 to 2.37, as illustrated in Figure 1.
The IgM descriptive statistics in IU/mL for the studied groups,
presented in Figure 2, exhibit a statistically significant differ-
ence.
In the group of arthritis patients, the mean age was 40.1±9.7
years, and the average duration of the disease was 8.2±2.5
years. The seropositivity for anti-toxoplasma IgM antibod-
ies was found to be significantly more prevalent in females
15 (93.8%) compared to males 1 (6.2%), with a statistically
significant difference observed in the gender distribution of
arthritis patients (P=0.0001). The gender differences are il-
lustrated in Figure 3.
Considering the seropositivity of Toxoplasma gondii IgM an-
tibodies by age category, anti-Toxoplasma IgM antibody
seropositivity is more common in age group (31-49) years

Figure 1. Toxoplasma IgM antibody seropositivity in RA patients versus controls

Figure 2. Comparison of IgM mean Levels in Rheumatoid Arthritis Patients and
Controls
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Figure 3. Toxoplasma IgM antibody seropositivity in RA cases regarding sex distri-
bution

patients who had the uppermost ratio of T. gondii antibodies
7 (43.7%), while 5 patients were seropositive (31.2%) in the
age group (< 30 years) and 4 (25%) in the age group (≥ 50
years) with a significant variation and (P=0.0145). Regarding
biological treatment received and antibody seropositivity, it
was shown that there are no statistically significant variations
regarding the three types of biological therapies and antibody
positivity (P=0.389, χ2 = 1.884) as shown in Figure 4.

Figure 4. Toxoplasma IgM antibody seropositivity in RA cases regarding biological
therapy

DISCUSSION

The worldwide intracellular parasite Toxoplasma gondii is the
cause of the zoonotic disease toxoplasmosis. It may increase
the chance of developing auto-immune conditions, such as
rheumatoid arthritis [14].
The present study showed a significant relationship between
Toxoplasma IgM antibodies and rheumatoid arthritis patients
who receive biological therapy in Mosul city, Iraq, so it is crit-
ical to raise awareness about this parasitic infection and its
treatment strategies in this highly risk group patients. The
major approach for detecting T. gondii-specific antibodies,
which suggests earlier exposure, is serological tests, the exis-
tence of Toxoplasmosis IgM antibodies represents an acute
infection, as a result, these patients are required to be closely
evaluated and treated in this regard [15].
Since toxoplasmosis is risky in patients with RA, reactivation
of toxoplasma cysts during immunosuppressive medication
treatment has serious consequences, including toxoplasma
encephalopathy and even activation of immune modulators
[16]. Furthermore, these patients’ use of immunosuppres-
sive medications inhibited TNF-secretion; a Th1 responsive
mediator involved in the protection against acute and chronic
toxoplasmosis [17].
Recent anti-TNF-treatments, on the contrary, result in brain
toxoplasmosis in RA patients [12, 18]. Furthermore, the stim-
ulation of certain toll-like receptors and the immune respon-
siveness in toxoplasmosis increases the production of autoim-
mune immunoglobulins [19].
Various studies in different parts of the world have found a
link between Toxoplasma antibodies seropositivity and RA
[20]. Chronic disease patients as those with RA have a higher
occurrence of toxoplasmosis than normal people, that may be
clarified as the usage of immunosuppressive medications to
manage chronic disorders makes patients more susceptible
to illnesses, including toxoplasmosis [21].
Toxoplasma gondii has also been demonstrated to increase
interleukin 17 (IL-17) expression, which is essential, as this
interleukin is linked to the pathogenesis of several autoim-
mune illnesses, RA is one among them. All of these variables
can accelerate the course of chronic illnesses and induce acute
toxoplasmosis, threatening the patient’s life [22, 23].
Patients suffering from RA were at risk for toxoplasmosis, as
a result, preventative and screening programs, as well as tox-
oplasmosis therapy, should be prioritized in individuals with
RA to avoid severe complications of this parasitic infection
in rheumatoid patients who were taking immunosuppres-
sive therapy [14]. Also, this study found that RA was more
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prevalent in females than in men, which was consistent with
other studies [13, 24], and that a significant difference was
identified by gender (P=0.0001).
Additionally, the current study found that seropositive toxo-
plasma Abs occur more frequently in patients with age group
between (31-49) years with the uppermost ratio ofT.gondii an-
tibodies (43.7%) than in the other age groups, potentially due
to more frequent interaction with cats and kitchen activities
in this age group, and this finding was similar to other studies
as a study by Dreaj et al.[13]. Thus, investigation of this age
group for toxoplasma antibodies is highly recommended to
detect the disease early and avoid further complications. This
study does not identify any correlation between seropositivity
and the type of biological drug administered.
Limitation of this study is the relatively small sample size
which used, further studies with larger samples are required
to confirm the results and study the prevalence of toxoplasma
antibodies in rheumatoid arthritis.

CONCLUSION

There is an association between long-term biological treat-
ments for RA patients and the onset of toxoplasmosis, which
underscores the value of conducting serological tests for early
detection in autoimmune patients to prevent serious compli-
cations.
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