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Introduction

Abstract

Toxoplasma and Blastocystis sp. are two common single-celled par-
asites found worldwide. Although the pathogenesis of Blastocystis sp.
is still unknown, it is frequently reported in immunocompromised pa-
tients. Toxoplasmosis is also becoming a primary health concern due to
its high occurrence rate globally. Parasitic coinfections are rare but can
occur in individuals with weakened immune systems. Parasites have
adapted mechanisms to evade innate and cellular immunity, which can
result in immune system dysfunction and an increased risk of coinfec-
tions. Patients undergoing dialysis for end-stage chronic kidney disease
are particularly at risk of infections due to immune system dysregula-
tion. Chronic infections can also lead to increased immune complexes
that include complements. Dysregulation of complement system pro-
teins such as C3 and C4 can cause host tissue failures in patients with
autoimmune disorders. This case report presents the first documented
case of a coinfection of Toxoplasmosis and Blastocystis infection in a
chronic kidney disease patient with systemic lupus erythematosus
background.

Keywords: Toxoplasmosis; Blastocystis sp; Co-infection; Comple-
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Abbreviations: CKD: Chronic kidney disease; SLE: Systemic lupus
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Blastocystis sp. is a single-celled parasite found in the in-
testines of humans and various animals. It is one of the most

Toxoplasma gondii, an intracellular parasite, can infect vari-
ous warm-blooded animals, including humans. Toxoplasmosis
can cause severe complications, including ocular and cerebral
Toxoplasmosis, in people with compromised immune systems.
Transmission of the parasite is possible through consuming un-
dercooked meat, contaminated water, or contact with infected
cat feces. Evaluation of antibodies against the parasite is the
method used to diagnose Toxoplasmosis [1].

common human parasites, with a global prevalence rate. While
it is considered a normal part of the human gut microbiota in
some cases, it can also cause gastrointestinal symptoms such
as diarrhea, abdominal pain, and bloating. Blastocystis infection
has also been associated with immune-related disorders and
chronic gastrointestinal symptoms. Diagnosis is typically made
through stool samples; treatment options include antimicrobial
medications and probiotics [2].
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Toxoplasmosis and Blastocystis infection are parasitic infec-
tions that can cause significant inflammations in susceptible
individuals directly or through immune responses. The activa-
tion of the complement system and eosinophilia can result in
the deposition of immune complexes, particularly in organs like
the brain, eye, lungs, or kidney, caused by both infections. The
immune responses to the parasites can lead to the deposition
of immune complexes, which in the long term can cause eo-
sinophilic nephritis, leading to kidney inflammation and failure.
CKD patients with weakened immune systems are more suscep-
tible to infections. Therefore, kidney failure patients must avoid
contact with potentially contaminated environments, practice
proper hygiene, and seek prompt medical attention if any symp-
toms suggestive of parasitic infection arise [3,4].

Case presentation

A 24-year-old female with end-stage chronic kidney disease
visited a private nephrology medical center in Tehran in Sep-
tember 2023. She was referred due to complaints of fatigue,
abdominal pain, and diarrhea. The patient’s medical history
revealed undergoing SLE treatment with Hydrocortisone and
weekly dialysis sessions. After evaluating her symptoms, the
physician ordered routine laboratory examinations for the pa-
tient.

Blood samples were collected for a Complete Blood Count
(CBC), Erythrocyte Sedimentation Rate (ESR), and quantitative
C-reactive protein (CRP). A CRP level of 7.1 mg/I (normal range
up to 6) and ESR 18 mm/h. (Normal range 0-15) were estimated
through blood examination. The patient’s CBC found a likely
unknown allergic reaction due to increased eosinophil count
(Table 1).

The physician recommended that the patient undergo fur-
ther examination at the laboratory due to eosinophilia, ab-
dominal complications, and a history of contact with domestic
animals. To investigate parasitic infections, the laboratory con-
ducted stool examination, blood tests, including Toxoplasma
IgM and IgG. An inflammatory panel consisting of complement
components and enzymatic markers was also carried out dur-
ing the blood examination. The microscopic observation of the
stool sample revealed a positive test for Blastocystis sp. (Figure
1). The complete results of the laboratory examination showed
a chronic inflammatory profile (Table 2).

Higher-than-normal C3 levels indicated an infection. Based
on Toxoplasma IgG and positive stool exam for Blastocystis sp.,
the patient was diagnosed with chronic Toxoplasmosis and
Blastocystis infection. To control parasitic infection and inflam-
mation, the patient went under anti-parasitic medications, in-
cluding oral Metronidazole 500 mg/ 12h, oral Trimethoprim/
sulfamethoxazole 400 mg/ 80 mg/ 12h, and anti-inflammatory
therapy. The patient was not admitted to the hospital and was
asked to follow up weekly to investigate the inflammatory re-
duction.

Discussion

Despite being competitive, parasitic infections can occur
concurrently and chronically in rare cases. The presence of si-
multaneous infections on a long-term basis will lead to an over-
stimulation of the immune system, including the complement

‘/Table 1: The complete blood count result (performed by Mindray \‘
\\analyzer BC-5500 and approved by microscopic differentiation). /

Test Result Unit Normal range
WBC 9.13 103/ ul 4.0-10.0
RBC 3.95 108/ pl 4.2-5.4
HGB 10.1 g/dl 11.0-15.0
PLT 244 103/ ul 140-440
Neutrophils 64.7 % 50-70
Lymphocytes 25.1 % 20-40
Eosinophils 11.2 % 0.0-5.0
\/ Table 2: The results of laboratory investigations. \\
Test Result Unit Method Normal range
Negative <9
Toxoplasma IgG 88.1 IU/ml ELISA Borderline 9-11
Positive >11
Negative <0.9
Toxoplasma IgM 0.1 IU/ml ELISA Borderline 0.9-0.11
Positive >0.11
IgE 72 IU/ml EIA 10-100
c3 138.1 mg/dl | Turbidimetric 75-135
c4 30.7 mg/dl | Turbidimetric 9-36
LDH 401 u/L - Up to 500
CPK 132 u/L - Up to 160
SGOT 30 u/L - Up to 31
SGPT 42 u/L - Up to 32
/
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Figure 1: Blastocystis sp. in stool exam microscopic observation,
\\A) Vacuolar form, B) Binary fission (budding form) C,D) Cyst form.j
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system, and chronic eosinophilia, which will then lead to im-
mune suppression. As a result of this reduced immunity, new
infections will have a better chance to occur. Additionally, long-
term chronic parasitic infections such as Toxoplasmosis can lead
to immune system dysregulation, affecting the complement
system, leading to impaired immune function and increased
susceptibility to other infections. The complement system can
be evaded by parasites, leading to chronic infections with se-
vere long-term consequences [5-7].

The complement system is a network of proteins that elimi-
nate pathogens. There are three pathways to activate it: clas-
sical, lectin, and alternative. The classical pathway is triggered
when antibodies attach to the surface of pathogens, while the
lectin pathway is activated when lectin or ficolins attach to
specific carbohydrates. The alternative pathway is always ac-
tive and can be triggered by microbes lacking complement in-
hibitors. C3 breakdown generates small amounts of C3b, which
bind to the pathogen surface and initiate MAC formation, caus-
ing cell lysis [8].

The complement system is essential for maintaining health,
but any abnormalities in it can cause harm to tissues and or-
gans and even lead to death. Autoimmune disorders and para-
sitic infections, among other causes, can result in complement
dysregulation. For instance, Toxoplasma renders C3 ineffective
in evading the complement system, which leads to chronic ac-
tivation and tissue damage. Understanding this dysregulation
is crucial for preventing further tissue damage in patients with
autoimmune disorders. Complement regulatory proteins must
tightly regulate complement activation to prevent damage to
host tissues. Complement dysregulation in patients with SLE or
HUS can lead to cardiovascular and dialysis-related complica-
tions and increased infection vulnerability [9].

Hemodialysis is a vital treatment for ESRD or CKD patients.
Chronic inflammation from CKD can activate the complement
system, leading to complement dysregulation. Hemodialysis
patients are more susceptible to infections and have altered
immune function. The dialysis procedure itself can activate the
complement system, releasing pro-inflammatory cytokines and
immune cell recruitment, causing an inflammatory response
[10].

In this case, we are facing a unique situation where a patient
with CKD has both Blastocystis infection and chronic Toxoplas-
mosis for the first time. Despite receiving treatment for system-
ic lupus erythematosus, which is meant to reduce complement
components, the patient still exhibits a high level of C3. This
suggests that the Blastocystis sp. might be causing an infection.
Although Blastocystis sp. is known to be a gut microbia and
commensal parasite, it can cause abdominal complications in
immunocompromised patients.

During the treatment of SLE, there is a decrease in C3 lev-
els, which could be reversed in case of concurrent infections.
Therefore, chronic infections or immunosuppressants can eas-
ily stimulate new infections, including microbiome infections.
Chronic parasitic infections that last for unknown periods cause
immune system dysregulation. The relationship between sup-
pressed immunity and complement dysregulation in chronic
infections is bidirectional. The chronic suppression caused by
parasitic infection through eosinophilia and complement acti-
vation speeds up tissue damage, particularly in patients with
weakened immune systems. This loop of immunity dysregula-
tion caused by chronic infections continues to cause new infec-

tions and cell damage, such as kidney failure.
Conclusion

The complement system is an essential part of the immune
system that plays a crucial role in host defense against patho-
gens such as parasites. Toxoplasmosis and Blastocystis infection,
leading to significant inflammation via complement system acti-
vation or eosinophilia. Understanding parasitic infections is cru-
cial for developing effective treatment strategies to prevent or
mitigate the risk of further damage in CKD patients undergoing
dialysis and immunosuppressants treatment.
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