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Fulminant and Diffuse Cerebral Toxoplasmosis as 
the First Manifestation of HIV Infection: A Case 
Presentation and Review of the Literature
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 Patient: Male, 9-year-old
 Final Diagnosis: Fulminant and diffuse cerebral toxoplasmosis
 Symptoms:	 Decreased	level	of	consciousness	•	fever	•	generalized	tonic-clonic	seizures	•	hemiplegia
 Medication: —
 Clinical Procedure:	 Decompressive	hemicraniectomy
 Specialty: Neurosurgery

 Objective: Unusual clinical course
 Background: One of the most common causes of central nervous system (CNS) opportunistic infections in immunocompro-

mised patients is toxoplasmosis. It can cause focal or disseminated brain lesions leading to neurological defi-
cit, coma, and death. Prompt management with optimal antibiotics is vital. However, the diagnosis of cerebral 
toxoplasmosis is challenging in infected individuals with human immunodeficiency virus (HIV). The possible di-
agnosis is based on clinical presentation, imaging, and specific serologic investigations. The diagnosis can be 
confirmed by histopathological examination and/or by finding nucleic material in the spinal cerebrospinal flu-
id (CSF) examination.

 Case Report: We present a review of the literature with a rare illustrative case of diffuse CNS toxoplasmosis as the first man-
ifestation of HIV infection in a young patient. Brain MRI showed diffuse, ring-enhancing lesions, and significant 
midline shift. Decompressive hemicraniectomy for control of intracranial pressure and anti-infectious therapy 
were performed.

 Conclusions: This should raise awareness that cerebral toxoplasmosis can occur in pediatric patients with HIV infection, and, 
more importantly, as the first manifestation of AIDS. Although the prognosis is often poor, early diagnosis and 
immediate treatment of this life-threatening opportunistic infection can improve outcomes.
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Background

Toxoplasmosis is known as one of the most prevalent infec-
tions worldwide, and it is estimated that more than one-third 
of the human population is infected. The causative microor-
ganism is Toxoplasma gondii, an obligate intracellular parasite 
that causes zoonotic infection [1].

Transfer occurs via several routes, including ingestion of con-
taminated water or food (the main route), contact with cat 
litter containing parasitic cysts, blood transfusion, organ/tis-
sue transplantation, and via the placenta following maternal 
infection [2].

Although most infections are subclinical in immunocompetent 
individuals, the parasite remains dormant in tissues of an in-
fected host, including the central nervous system (CNS) [3]. 
Significant clinical disease often occurs secondary to reacti-
vation of the inactivated parasite, which occurs when the im-
mune system is suppressed or compromised. This condition 
is most often seen in pregnancy, acquired immunodeficiency, 
or transplantation [4–9]. However, primary disease does oc-
cur and is associated with more severe and disseminated dis-
ease [10,11].

Toxoplasmosis is the leading cause of opportunistic infec-
tion and cerebral lesions in individuals with acquired im-
mune deficiency syndrome (AIDS), accounting for 50% to 
70% of all lesions in the brain [12]. Toxoplasma encephalitis 
usually appears in late stages of AIDS, when CD4 counts are 
below 200 cells/mm3, and patients with CD4 counts below 
50 cells/mm3 are at higher risk [11].

Clinical manifestations of CNS involvement in HIV/AIDS patients 
are diverse and range from fever, headache, altered sensorium 
or motor function, and focal neurological deficit to disorienta-
tion, confusion, decreased level of consciousness, and seizure, 

related to a focal lesion or disseminated encephalitis [13,14]. 
In some patients with CD4 counts over 200 cells/mm3, CNS 
lesions mimic brain tumors [15,16].

Infrequently, cerebral toxoplasmosis present as the first mani-
festation of HIV/AIDS, which is life-threatening if left untreat-
ed [17–19]. Here, we describe a very rare case of a child who 
presented with diffuse cerebral toxoplasmosis as the first man-
ifestation of pediatric HIV/AIDS.

Case Report

A 9-year-old boy was admitted to the Pediatric Emergency 
Department (ED) with a decreased level of consciousness, re-
cent frequent episodes of generalized tonic-clonic seizures, 
and fever. The onset of fever was 3 weeks earlier, with oral 
ulcer, dyspnea, and coryza. He was treated on an outpatient 
basis, but the fever did not resolve. He also had a history of 
recent urinary incontinence and weight loss, but no history of 
night sweats or gastrointestinal symptoms (except oral ulcer).

Initial examination at the Pediatric ED revealed left hemiplegia, 
in addition to fever, seizure, and loss of consciousness (LOC), 
suggestive of meningitis. A hematologic workup showed sig-
nificant leukopenia (WBC=2400/mm3) and anemia (hemoglo-
bin=9.5 gr/dl). Results of chest radiography and abdominal ul-
trasonography were normal.

The patient received intravenous steroids and empirical vanco-
mycin plus ceftazidime plus metronidazole as broad-spectrum 
antibiotics, with clinical suspicion of meningitis. Brain mag-
netic resonance imaging (MRI) with and without intravenous 
contrast showed diffuse, ring-enhancing lesions with perifocal 
edema and significant midline shift (Figures 1, 2), suggestive 
of tuberculoma or cerebral toxoplasmosis. Therefore, serolog-
ic tests for toxoplasmosis and HIV antibodies were requested.

Figure 1.  T2-weighted axial, sagittal, and coronal images are showing diffuse intra-axial brain lesions with the characteristic concentric 
target sign (arrows).
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A rapid decline in the patient’s mental status and correspond-
ing midline shift warranted an urgent decompressive hemicra-
niectomy and resection of the largest lesion to prevent herni-
ation syndrome and to control the intracranial pressure, and 
thus provided the specimen for diagnosis of cerebral toxoplas-
mosis (Figure 3). A pathological examination confirmed the di-
agnosis of cerebral toxoplasmosis.

Blood analysis for the HIV antibody was positive postopera-
tively and was confirmed with ELISA. CD4 counts were below 
100 cells/mm3. Three days later, the toxoplasma IgG titer was 
reported to be positive with significant levels. Accordingly, we 

confirmed the diagnosis of CNS toxoplasmosis based on serol-
ogy and pathologic evidence, and trimethoprim-sulfamethoxa-
zole was added to his antibiotic regimen. Also, the tuberculin 
sensitivity test was negative. The patient’s vaccination histo-
ry was unclear. Unfortunately, the patient died on the 6th hos-
pital day, probably because of disease dissemination. A post-
mortem pathological examination was not done.

Discussion

Central nervous system involvement in patients with HIV/AIDS 
often occurs secondary to opportunistic infections, most com-
monly due to toxoplasma, mycobacteria tuberculosis, and fun-
gi, and less commonly due to primary lymphoma [12].

Toxoplasma gondii, considered as one of the most preva-
lent parasites, causes clinical infection in an immunocompro-
mised individual, usually by reactivation of the dormant form 
of the microorganism. The most common sites for latent in-
fection are the CNS, eye, and muscles (skeletal, smooth, and 
heart muscles) [20].

Cerebral toxoplasmosis is among the most common CNS in-
fections in untreated immunocompromised patients [21]. 
Toxoplasma encephalitis almost always occurs secondary to 
reactivation of the inactivated parasite in the brain of HIV-
infected patients, especially when the CD4 count is below 
200 cell/mm3 [11,14].

CNS toxoplasmosis causes a wide range of symptoms cor-
responding to the location and distribution of involvement. 
Patients usually present with headache, confusion, or chang-
es in the level of consciousness, fever, focal neurological signs, 
and seizure [22,23]. Presentation with meningeal signs and 
diffuse encephalitis is less common [24]. These lesions usu-
ally are seen as unifocal or multifocal abscess-like lesions or, 

Figure 2.  Post-gadolinium T1-weighted axial, sagittal, and coronal scans are showing diffuse intra-axial brain lesions with the 
characteristic eccentric target sign (arrows).

Figure 3.  Intra-operative image of decompressive 
hemicraniectomy. Note the red, enlarged cortical 
nodule in the frontal lobe (arrow).
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rarely, as diffuse lesions. However, the first manifestation of 
AIDS in a child with fulminant encephalitic illness and diffuse 
involvement of the brain is quite rare. This situation warrants 
prompt diagnosis and treatment because of its high morbid-
ity and mortality [25].

AIDS-related neurological signs/symptoms of brain involvement 
are not specific; thus, brain imaging with computed tomogra-
phy (CT) or magnetic resonance (MR) is essential for the diag-
nosis of toxoplasma lesions. However, MRI should be used as 
the initial choice if there is a high clinical suspicion, due to its 
greater sensitivity than CT [26].

In CT, lesions usually show as ring enhancement with intrave-
nous contrast, and cerebral edema may be found, which could 
be responsible for the mass effect in these patients. The most 
common locations of the lesion are in frontal, basal ganglia, 
and parietal regions [27]. The lesion(s) of cerebral toxoplasmo-
sis is usually round, and is iso/hyperdense in gray-white mat-
ter junction, basal ganglia, and deep white matter. The lesion 
is usually ring-enhancing with intravenous contrast, but can 
also have a homogenous enhancing pattern [26].

The characteristic “target sign” in CT findings in patients with 
cerebral toxoplasmosis is defined as low-density mass lesions 
that enhance with intravenous contrast and are surrounded by 
edema [26,28]. This pattern also is seen in cerebral tuberculo-
ma [29]. Additionally, diffuse toxoplasma encephalitis can oc-
cur without abscess formation and CT findings [26].

MRI shows “target sign” enhancement, which is common-
ly seen in cerebral toxoplasmosis and described as an isoin-
tense “eccentric” (or concentric) core surrounded by a hypoin-
tense zone and a peripheral hyperintense enhancing rim on 
post-contrast T1-weighted images and inverse appearance in 
T2-weighted/FLAIR images, with a hypointense core, an inter-
mediate hyperintense region, and a peripheral hypointense 
rim [30,31]. Different features for cerebral toxoplasmosis on 
MRI have been described, which are probably due to the dif-
ferent stages of infection, including the degree of necrosis and 
cyst stages [29,32]. Furthermore, the peripheral rim of hyper-
intensity and central hypointensity in T2-weighted images are 
seen in CNS tuberculoma [33].

After treatment with pyrimethamine and sulfadiazine, the res-
olution of lesions is indicated in CT scans, related to the de-
gree of involvement and latency [26].

The MRI study in our illustrative case shows both of these 
diagnostic radiological signs. Some authors have described 
a T2-weighted symmetric, concentric target sign with a hy-
pointense core, an intermediate hyperintense core, and a 
peripheral hypointense zone as a more specific diagnostic 

pattern (Figure 1) [34–37]. A ring-shaped zone of peripheral 
enhancement with a small eccentric nodule alone, the wall of 
the lesion on the post-gadolinium T1-weighted sequence is 
considered to be an eccentric target sign (Figure 2).

Primary CNS lymphoma is another differential diagnosis of ce-
rebral toxoplasmosis in neuroimaging with CT scan. Primary 
CNS lymphoma can mimic toxoplasma in CT scans with ring-
enhancing lesions [28]. Primary CNS lymphoma and toxoplas-
mosis are indistinguishable in CT [26]. AIDS-associated lym-
phoma in T2-weighted MR images, often shown by areas of 
central hyperintense and surrounding hypointense area, pres-
ent as a ring or “target sign” [28]. These similarities make bi-
opsy necessary to differentiate lymphoma from toxoplasma 
lesions in people with AIDS [28].

The other mimicking brain lesions are pyogenic abscess (a thin 
hypointense rim on T2-weighted MRI) and metastasis (ring-en-
hancing lesions at the gray-white matter junction with vaso-
genic edema for the relative size of the lesion) [34].

MRI is more sensitive than CT and reveals multiple lesions [28]. 
Various neuroimaging patterns have been proposed for the di-
agnosis of toxoplasma lesions to differentiate from primary 
CNS lymphoma based on MR or other brain imaging modali-
ties. Decreased or poor uptake in toxoplasmosis using single-
photon emission computed tomography (SPECT) and positron 
emission tomography (PET) has been reported [17,38,39], but 
cost and availability of these modalities limit their use in the 
clinical setting, especially in countries with a high prevalence 
of HIV/AIDS and toxoplasma infections.

Other diagnostic tool includes polymerase chain reaction (PCR) 
detection of Toxoplasma gondii in cerebrospinal fluid (CSF) [40], 
but clinical use of this tool can be time-consuming and is less 
sensitive in toxoplasma encephalitis.

Definite diagnosis of toxoplasma encephalitis is only possible 
with histopathology. Some authors suggest a trial of treatment 
for toxoplasma, which could be helpful in presumptive diag-
nosis, particularly in patients with low CD4, multiple cerebral 
lesions suspicious of toxoplasmosis, reactive anti-toxoplasma 
IgG, and lack of proper prophylaxis [41].

A presumptive diagnosis of cerebral toxoplasmosis can be made 
based on a combination of the clinical syndrome, a positive 
toxoplasma IgG antibody, and brain imaging, especially if the 
CD4 count is below 200 cells/mm3. If a patient meets all the 
diagnostic criteria, the positive predictive value of toxoplas-
mosis is nearly 90% [37,42,43]. Biopsy confirms the clinical di-
agnosis of cerebral toxoplasmosis through detection of the or-
ganism, and differentiates it from primary CNS lymphoma and 
tuberculoma, but may delay start of treatment.
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The cornerstone of treatment is a combination of pyrimeth-
amine or trimethoprim-sulfamethoxazole, sulfadiazine or 
clindamycin, in addition to treatment for HIV infection by com-
bination antiretroviral therapy (cART) [44–48]. Timely initiation 
of proper antibiotics to treat toxoplasma encephalitis is criti-
cal and should be started promptly when there is a high clini-
cal suspicion of toxoplasmosis [11,41]. However, patients may 
need other interventions, including decompressive surgery, to 
reduce the mass effect of the lesion.

Empirical treatment with pyrimethamine and sulfadiazine for 
a patient with neurological symptoms and intracranial mass 
should be kept in mind, especially in patients with a history of 
immunodeficiency [49]. However, it is more challenging when 
the initial manifestation of immunodeficiency status is en-
cephalitis due to toxoplasmosis or tuberculosis, in which clin-
ical presentation of encephalitis and mass effect due to ede-
ma indicates the use of corticosteroids.

In this illustrative case, given the patient’s clinical presenta-
tion and brain MRI, the diagnosis was confirmed by pathol-
ogy and high titers of anti-toxoplasma antibody, and treat-
ment with TMP-SMX started shortly after serologic test results 
were received.

Conclusions

CNS toxoplasmosis should be considered in patients living in 
regions endemic for HIV and toxoplasma. Toxoplasmosis in im-
munocompromised patients should be considered when a com-
bination of clinical presentation and neuroimaging evidence 
is suggestive, and promptly investigated as a life-threatening 
differential diagnosis, particularly in the pediatric population. 
Finally, toxoplasma encephalitis could be the first presenta-
tion of HIV infection in a child.
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