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Abstract: Cerebral toxoplasmosis is an infection caused by the obligate intracellular parasite Toxoplasma gondii. This condition is
frequently discovered in HIV/AIDS patients and is associated with high mortality and morbidity. Nevertheless, Cerebral toxoplasmosis
can also be found in a patient with cancer, stem cell/organ transplantation, immunosuppressive therapy, or other immunodeficiency
disorder as in this case is cirrhosis. Liver damage will lead to decreased cellular immunity mediated by T cells and macrophages, as well
as decreased activity of type 1 cytokines (IL-12 and IFN-γ) which are needed to eliminate T.gondii. Several studies have reported this
parasite is found in 20% - 90% of patients with cirrhosis through IgG and PCR tests. The manifestations of cerebral toxoplasmosis are
decreased consciousness, headaches, cerebral dysfunction, fever, seizures, dementia, or impaired motor function. Diagnosis of cerebral
toxoplasmosis is considered from clinical findings, CT scan, or MRI of the brain along with serological values. This study will discuss
about cerebral toxoplasmosis in cirrhosis patients in the form of case report.
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1. Introduction
Toxoplasmosis is an infection of the obligate intracellular
parasite Toxoplasma gondii which is found in 30% of the
world's population.1T. gondii enters the host cell through
foodborne (raw meat of infected animals), animal to human
(infected cat feces in the form of oocytes), transmission
(transplacental), through blood transfusions, or organ
transplants from infected donors.1–3T. gondii infects the
intestine in the form of tachyzoites and spread through the
intestinal mucosa to the blood circulation and lymphatic
system to the target organs. These parasites can evade the
immune system and pass through biological barriers in the
gastrointestinal tract, pancreas, liver, heart, lungs, and the
most frequent organ is the brain.3–6 In immunocompetent
individuals, parasites are eliminated or converted to
bradyzoite in the form of cysts resulting in chronic infection.
In this stage, the immune system has an important role to
control the parasites. Nonetheless, in immunodeficiency
individuals, this parasite will reactivate, namely the change
of bradyzoite to tachyzoite and proliferate in the target
organ. In the brain, this condition will cause encephalitis
(cerebral toxoplasmosis).7
Cerebral toxoplasmosis is frequently discovered in
HIV/AIDS patients and is associated with high mortality and
morbidity.4 Nevertheless, this condition can also occur in a
patient with cancer, stem cell/organ transplantation,
immunosuppressive therapy, or other immunodeficiency
disorder.8 Cirrhosis is one of the diseases that causes a
reduction of the immune system and is often encountered.
Data from the Global Burden of Disease Study in 2017
shows that nearly 1.5 million people are diagnosed with
hepatic cirrhosis with the most common causes is nonalcoholic fatty liver disease (NAFLD) (60%), hepatitis B
(29%), hepatitis C (9%) and alcohol-related liver disease
(ALD) (2%).9 Liver damage will lead to decreased cellular

immunity mediated by T cells and macrophages, as well as
decreased activity of type 1 cytokines (IL-12 and IFN-γ)
which are needed to fight parasites and prevent
toxoplasmosis reactivation.10–12 Several studies have
reported this parasite is found in 20% - 90% of patients with
cirrhosis through IgG and PCR tests.3,10,13
The manifestations of cerebral toxoplasmosis are decreased
consciousness, headaches, cerebral dysfunction, fever,
seizures, dementia, or impaired motor function.4 Diagnosis
of cerebral toxoplasmosis is considered from clinical
findings, serological examination, and imaging such as CT
scan, or MRI of the brain.9,14 CT scan without contrast
shows hypodense lesions resembling mass and edema, while
on CT scan with contrast shows hypodense lesions, solitary
or multiple, nodular or ring enhanced with edema. MRI
examination is the best modality for cerebral toxoplasmosis,
it will show a target sign consisting of three alternating
zones, as well as a constellation image in the form of
hypointense at the core surrounded with hyperintense lesions
and edema.6
Cerebral toxoplasmosis often shows non-specific
manifestations, making it difficult to distinguish from
another encephalitis. This causes delays of the treatment
resulting in high morbidity and mortality rates. For example,
a post-mortem study of 233 HIV/AIDS patients in India
showed that approximately 6.8% of patients died due to
cerebral toxoplasmosis, which was not previously suspected
clinically.15 Similarly, a study by Ganiem et al. reported the
mortality of patients with cerebral toxoplasmosis was found
to be high because the infection was distracted by
tuberculous meningitis, cryptococcus, or other infections. 4
This study will discuss about cerebral toxoplasmosis in
cirrhosis patients in the form of case report.
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2. Case Illustration
A 58 year-old man came to the emergency room with
complaints of bloody vomiting about 3 hours earlier. Patient
denies complaint of projectile vomiting, weakness of the
limbs, decreased consciousness, or headache. Thereafter, the
patient complained of abdominal distension and swelling in
both legs 2 weeks before. Complaints of swelling in other
body, yellowish eyes or body, stool mixed with blood, dark
color urine, reduced urine frequency, pain when urinate were
denied. The patient does not experience dizziness, fever,
shortness of breath, or chest palpitations. Patient never
complained the same problem before. Patient has tattoos on
his chest and arms. Patient sometimes consumes alcohol but
denies the routine consumption of painkillers or the use of
intravenous drugs. Patient and his family members do not
have a history of comorbidities such as hypertension, heart
disease, kidney disease, diabetes, autoimmune disease, or
malignancy. None of the members had a similar complaint.
Patient came with weakness appearance, compos mentis,
and normal vital signs. On physical examination, there was
no jaundice, the conjunctiva looked anemic, no icteric, there
was no murmurs sounds in the heart and there was no
rhonchi or wheezing in the lungs. Abdominal examination
shows distension with positive results on the flank dullness
and shifting dullness. There were no spider naevi or caput
medusa. On examination of the limbs, there was pitting
edema in both legs, no palmar erythema was found.
Blood tests showed Hemoglobin 7.4 g/dl (12-16 g/dL),
Leukocytes 10.5 (5-10 x106/uL), Platelets 74 (140-440
x103/uL), SGOT 209 U/L (10-34 U/L), SGPT 122 U/L (10–
34 U/L), Albumin 2.4 g/dl (3.5-5.0 g/dl), Urea 45 mg/dl
(10–35 mg/dl), Creatinine 2.2 mg / dl (0.5-1.2 mg/dl),
Natrium 132 mmol/L (136-145 mmol/L), Potassium 4.7
mmol/L (3.5-5.1 mmol/L), Chloride 101 mmol/L (97-111
mmol/L ), HbsAg 5962.7 S/CO (Non-reactive <1 S/CO),
Anti-HCV 0.06 S/CO (Non-reactive <1 S/CO). Abdominal
ultrasound (USG) shows the presence of free fluid in the
peritoneal cavity, the intensity of the hepatic echo
parenchyma increases with irregular edges. Chest X-ray
examination showed normal heart size, no infiltrate or
consolidation in the lungs. From the recent illness history,
physical examination, blood test, and abdominal USG,
patient was diagnosed with cirrhosis. Patient was admitted to

the ward with symptomatic, supportive, and antibiotic
therapy for prophylaxis against spontaneous bacterial
peritonitis (SBP).
During treatment, vital signs and clinical symptoms were
monitored regularly. Patient's condition tends to be stable
and shows improvement, namely complaint of bloody vomit,
abdominal distension and leg swelling no longer exist.
However, on the 5th day of treatment patient complained of
dizziness especially if he changes position and opens his
eyes, and headache. Complaints of tinnitus, spasms, and
weakness of the limbs were denied. Furthermore, patient
was complained of changes in behaviour, disoriented, and
fell asleep easily by his wife. At the time of examination,
patient was somnolent, vital signs and generalist status were
within normal limits. Neurological examination did not
reveal lateralization. Meningeal signs and pathological
reflex were negative. Examination of nystagmus and
cerebellar function cannot be performed because the patient
complains of dizziness when opening the eyes.
Blood tests were performed with the results of Hemoglobin
10.4 g/dl (12-16 g/dL), Leukocytes 4.5 (5-10 x106/uL),
Platelets 104 (140-440 x 103/uL), SGOT 154 U/L (10-34
U/L), SGPT 101 U/L (10-34 U/L), Urea 40 mg/dl (10-35
mg/dl), Creatinine 1.6 mg/dl (0.5-1.2 mg/dl), Random Blood
Sugar 160 mg/dL (<200 mg/dL), Sodium 133 mmol/L (136145 mmol/L), Potassium 4.5 mmol/L (3.5-5.1 mmol/L),
Chloride 97 mmol/L (97-111 mmol/L). From the recent
illness history and blood tests results in increased liver
function with normal value of electrolytes , we suspect the
decreased consciousness is due to metabolic processes
(Hepatic Encephalopathy).
Head CT scan without contrast was performed 2 days later
because the patient still had a similar complaint with the
result perifocal tentacle and edema in the right frontal lobe.
The CT scan results can be seen in Figure 1. The patient's
family denies the habit of eating raw food, living with cats,
use of immunosuppressive therapy, or history of organ
transplants. The next tests performed were Toxoplasma
serology with Anti-Toxoplasma IgM 0.15 IU/ml (Nonreactive <0.65 IU), Anti-Toxoplasma IgG> 300 IU (Nonreactive <8 IU) and Non-reactive Anti-HIV. The patient is
diagnosed with Cerebral Toxoplasmosis and given the
appropriate therapy.

Figure 1: Head CT Scan without contrast shows perifocal tentacle and edema in the right frontal lobe
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3. Discussion
Patient was diagnosed with cirrhosis at the time. Diagnosis
is obtained through history taking, evaluation of risk factors,
physical examination, blood tests and USG. Research by
Scaglione et al. shows about 70% of patients with cirrhosis
are unaware of their disease and present when complications
arise such as varicose rupture, ascites, peritonitis, or even
encephalopathy.16 During treatment, patient was complaint
of dizziness, headache, changes in behavior, disoriented, and
easy to fall asleep. In patient with cirrhosis, altered level of
consciousness is commonly caused by toxins accumulation
in the brain as a result of liver failure to removed it (Hepatic
Encephalopathy). Hepatic encephalopathy (HE) is a
complication of hepatic cirrhosis characterized by changes
in behavior, decreased consciousness, and motor or
cognitive impairment. Factors that trigger HE are infection,
gastrointestinal bleeding, diuretic, electrolyte disturbances,
constipation, and dehydration.17
HE was considered from recent illness history, complaints,
blood tests, imaging and clinical experience as the findings
are often non-specific. A positive response to therapy can
also confirm the diagnosis.17 Blood tests were performed on
patients resulting in normal values of complete blood count,
random blood sugar and electrolytes, while liver enzymes
were elevated. Furthermore, in patients with headache,
fever, loss of consciousness accompanied by neurological
deficits, CT scans or MRI are recommended.4,17 CT scans
without contrast was performed with the results of perifocal
tentacle and edema in the right frontal lobe with suspicion of
mass or process of toxoplasma infection. Toxoplasma
serological and Anti-HIV examination was done with the
results of high level of anti-Toxoplasma IgG and Negative
result of Anti-HIV.

these cells are a necessary factor to fight T.gondii.20–22
Research by Ustun et al. showed 68.5% of 108 cirrhosis
patients had reactive results on the toxoplasma serologic
tests (IgM and IgG).23 Similarly, research by El-Sayed et al.
shows toxoplasmosis occurred more frequently in patients
with cirrhosis than in patients without liver disease (30% vs
6%).10 However, no studies have reported the prevalence of
cerebral toxoplasmosis in HIV-negative cirrhosis patients.

4. Conclusion
Toxoplasmosis is an infection of the obligate intracellular
parasite Toxoplasma gondii which is found in one-third
world's population. With the ability of the parasite to evade
the immune system and cross the blood brain barrier,
T.gondii will proliferate in the brain and cause inflammation
(Cerebral toxoplasmosis). Although Cerebral toxoplasmosis
is frequently discovered in HIV/AIDS patients, it can also be
found in patients with patient with cancer, stem cell/organ
transplantation, immunosuppressive therapy, or other
immunodeficiency disorder as in this case is cirrhosis. Apart
from hepatic encephalopathy, other diagnoses such as
cerebral toxoplasmosis should be considered in cirrhosis
patient with altered levels of consciousness. By diagnosed
this condition earlier, therapy can be administered
immediately and improve the patient's quality of life. Further
studies regarding cerebral toxoplasmosis in HIV-negative
cirrhosis patientsshould be done to obtain the prevalence and
learn the mechanism underlying this condition.

References
[1]

[2]
Diagnosis of cerebral toxoplasmosis is considered from
clinical findings and CT scans or MRI of the brain
accompanied by high serological values. In patients with
negative toxoplasma serology, we can rule out the diagnosis.
However, at a positive value in the absence of a CT scan or
MRI, the diagnosis cannot be confirmed, although high IgG
values are only found in symptomatic cerebral
toxoplasmosis patients.4,18 In immunocompetent patients,
IgM tests can be used to diagnose acute Toxoplasmosis,
while immunocompromised patients often get negative
results because of the decreased immune response. 6
Cerebral toxoplasmosis is frequently discovered in
HIV/AIDS patients with a prevalence of about 40%.5
Immune system deficiencies such as CD4+ T cells, NK
cytotoxic cell activity, and low production of
immunoregulatory lymphokines such as IFN-γ are the
causes of parasite reactivation in patients with HIV/AIDS.
However, these parasites can also be found in other
immunocompromised conditions.6,14,19 As in this case
cirrhosis.
Decreased immunity mediated by T cells or humoral in
patients with cirrhosis will cause the inability to kill
pathogens.10 This leads to a susceptibility of opportunistic
infections such as viral, bacterial, or parasite infections. 3,10
In cirrhosis caused by hepatitis infection, production and
response of CD4 + and CD8 + cells are decreased, while

[3]

[4]

[5]

[6]

[7]

[8]

Harker KS, Ueno N, Lodoen MB. Toxoplasma gondii
dissemination: A parasite’s journey through the
infected host. Parasite Immunol. 2015;37(3):141–9.
Huang J, Zhang H, Liu S, Wang M, Wan B, Velani B,
et al. Is Toxoplasma gondii infection correlated with
nonalcoholic fatty liver disease? - A population-based
study. BMC Infect Dis. 2018;18(1):4–9.
Tian AL, Li GX, Elsheikha HM, Gardner DS, Zhang
XY, Dong W, et al. Seroepidemiology of Toxoplasma
gondii infection in patients with liver disease in eastern
China. Epidemiol Infect. 2017;145(11):2296–302.
Ganiem AR, Dian S, Indriati A, Chaidir L, Wisaksana
R, Sturm P, et al. Cerebral Toxoplasmosis Mimicking
Subacute Meningitis in HIV-Infected Patients; a
Cohort Study from Indonesia. PLoS Negl Trop Dis.
2013;7(1):1–7.
Ferreira MS, Borges AS. Some aspects of protozoan
infections in immunocompromised patients - A review.
Mem Inst Oswaldo Cruz. 2002;97(4):443–57.
Savsek L, Opaskar TR. Cerebral Toxoplasmosis in a
Diffuse Large B Cell Lymphoma Patient. Radiol
Oncol. 2014;0(0).
Suzuki Y, Sa Q, Ochiai E, Mullins J, Yolken R,
Halonen SK. Cerebral Toxoplasmosis. Pathogenesis,
Host Resistance and Behavioural Consequences.
[Internet]. Second Edition. Toxoplasma Gondii: The
Model Apicomplexan - Perspectives and Methods:
Second Edition. Elsevier; 2013. 755–796 p. Available
from:
http://dx.doi.org/10.1016/B978-0-12-3964816.00023-4
Yong PFK, Post FA, Gilmour KC, Grosse-Kreul D,

Volume 10 Issue 2, February 2021
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: SR21130112801

DOI: 10.21275/SR21130112801

113

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
SJIF (2019): 7.583

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

King A, Easterbrook P, et al. Cerebral toxoplasmosis
in a middle-aged man as first presentation of primary
immunodeficiency due to a hypomorphic mutation in
the CD40 ligand gene. J Clin Pathol.
2008;61(11):1220–2.
James SL, Abate D, Abate KH, Abay SM, Abbafati C,
Abbasi N, et al. Global, regional, and national
incidence, prevalence, and years lived with disability
for 354 Diseases and Injuries for 195 countries and
territories, 1990-2017: A systematic analysis for the
Global Burden of Disease Study 2017. Lancet.
2018;392(10159):1789–858.
El-Sayed NM, Ramadan ME, Ramadan ME.
Toxoplasma gondii Infection and Chronic Liver
Diseases: Evidence of an association. Trop Med Infect
Dis. 2016;1(1):1–8.
Shaw MH, Freeman GJ, Scott MF, Fox BA, Bzik DJ,
Belkaid Y, et al. Tyk2 Negatively Regulates Adaptive
Th1 Immunity by Mediating IL-10 Signaling and
Promoting IFN-γ-Dependent IL-10 Reactivation. J
Immunol. 2006;176(12):7263–71.
Henriquez SA, Brett R, Alexander J, Pratt J, Roberts
CW. Neuropsychiatric disease and Toxoplasma gondii
infection. Neuroimmunomodulation. 2009;16(2):122–
33.
El-Nahas HA, El-Tantawy NL, Farag RE, Alsalem
AMA. Toxoplasma gondii infection among chronic
hepatitis C patients: A case-control study. Asian Pac J
Trop Med. 2014;7(8):589–93. Available from:
http://dx.doi.org/10.1016/S1995-7645(14)60100-0
Hill B, Wyatt N, Ennis D. Cerebral Toxoplasmosis in a
Rheumatoid Arthritis Patient on Immunosuppressive
Therapy. Cureus. 2020;12(6).
Lanjewar DN. The Spectrum of Clinical and
Pathological Manifestations of AIDS in a Consecutive
Series of 236 Autopsied Cases in Mumbai, India.
Patholog Res Int. 2011;2011:1–12.
Scaglione S, Kliethermes S, Cao G, Shoham D,
Durazo R, Luke A, et al. The epidemiology of cirrhosis
in the United States a population-based study. J Clin
Gastroenterol. 2015;49(8):690–6.
Weissenborn K. Hepatic Encephalopathy: Definition,
Clinical Grading and Diagnostic Principles. Drugs.
2019;79(s1):5–9.
Available
from:
https://doi.org/10.1007/s40265-018-1018-z
Barratt JLN, Harkness J, Marriott D, Ellis JT, Stark D.
Importance of nonenteric protozoan infections in
immunocompromised people. Clin Microbiol Rev.
2010;23(4):795–836.
Abedalthagafi M, Rushing EJ, Garvin D, Cheson B,
Ozdemirli M. Asymptomatic diffuse “encephalitic”
cerebral toxoplasmosis in a patient with chronic
lymphocytic leukemia: case report and review of the
literature. Int J Clin Exp Pathol. 2010;3(1):106–9.
Abd El-Rehim El-Henawy A, Abdel-Razik A, Zakaria
S, Elhammady D, Saudy N, Azab MS. Is
toxoplasmosis a potential risk factor for liver cirrhosis?
Asian Pac J Trop Med. 2015;8(10):784–91. Available
from: http://dx.doi.org/10.1016/j.apjtm.2015.09.003
Chisari F V., Isogawa M, Wieland SF. Pathogenèse de
l’infection par le virus de l’hépatite B. Pathol Biol.
2010;58(4):258–66.
Available
from:
http://dx.doi.org/10.1016/j.patbio.2009.11.001

[22] Schulze zur Wiesch J, Ciuffreda D, Lewis-Ximenez L,
Kasprowicz V, Nolan BE, Streeck H, et al. Broadly
directed virus-specific CD4+ T cell responses are
primed during acute hepatitis C infection, but rapidly
disappear from human blood with viral persistence. J
Exp Med. 2012;209(1):61–75.
[23] Ustun S, Aksoy U, Dagci H, Ersoz G. Frequency of
toxoplasmosis in patients with cirrhosis. J Med.
2004;10(3):452.

Volume 10 Issue 2, February 2021
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: SR21130112801

DOI: 10.21275/SR21130112801

114

