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CASE REPORT

Massive Intracranial Lesion in an AIDS Patient:

Diagnostic Challenge Between Brain Tumor and
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Background: Human immunodeficiency virus (HIV)-associated cerebral toxoplasmosis is the most frequent cause of ring-enhancing
brain lesions in acquired immune deficiency syndrome (AIDS) patients but is often misdiagnosed as neoplasm due to overlapping
clinical and radiological features. Seronegative examinations further complicate diagnosis, risking fatal delays in treatment.

Case Presentation: A 32-year-old male with undiagnosed HIV presented with right hemiparesis, dysarthria, and headache.
Magnetic resonance imaging (MRI) revealed a 38x54 mm ring-enhancing left frontoparietal mass with significant edema, midline
shift, and ventricular compression, initially suggestive of glioblastoma. HIV serology confirmed infection. Toxoplasma antibodies,
nucleic acid test and next-generation sequencing were all negative. Despite 17 days of antiretroviral therapy and sulfamethoxazole-
trimethoprim prophylaxis, he deteriorated to coma with lesion progression on repeat MRI. Empirical anti-toxoplasma therapy was
initiated. Within one week, consciousness and speech improved. At 6 weeks, MRI showed reduced lesion size and edema, and right
limb strength partially recovered, enabling discharge.

Conclusion: This case illustrated that seronegative Toxoplasmic encephalitis may mimic aggressive neoplasms radiologically and
clinically in advanced AIDS. Empirical anti-toxoplasma therapy should be considered a prioritized intervention over invasive
diagnostics for ring-enhancing lesions in severely immunocompromised patients, particularly when brain biopsy is high-risk or
contraindicated, even in seronegative cases.
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Introduction

Human immunodeficiency virus (HIV) infection depletes CD4+ T lymphocytes, resulting in severe immunodeficiency
that markedly increases susceptibility to opportunistic pathogens. Neurological complications represent a significant
source of morbidity and mortality in patients living with HIV, particularly in those with advanced immunosuppression.'
Among central nervous system (CNS) mass lesions in this population, Toxoplasma gondii infection is the most common
cause, a well-established fact supported by decades of epidemiological and clinical studies,”* typically presenting as
multiple ring-enhancing lesions on neuroimaging.* Based on the global epidemiology of Toxoplasma gondii infection,
an estimated 35.8% of patients living with HIV worldwide are co-infected with Toxoplasma gondii, with significantly
higher burdens in sub-Saharan Africa and low-income regions.® Other frequent etiologies of CNS lesions include primary
CNS lymphoma (PCNSL), progressive multifocal leukoencephalopathy, tuberculosis, cryptococcosis, glioblastoma, and
other primary brain tumors. Toxoplasmic encephalitis (TE) is frequently misdiagnosed due to overlapping clinical and
neuroimaging features with brain tumors, resulting in delayed treatment and high mortality.”* Although diverse
diagnostic tools exist, such as serological testing, cerebrospinal fluid (CSF) polymerase chain reaction (PCR), cranial
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magnetic resonance imaging (MRI), and brain biopsy, significant limitations persist. We present an acquired immune
deficiency syndrome (AIDS) case with a large intracranial mass mimicking a neoplasm despite negative serology and
CSF PCR, whose dramatic response to empirical anti-Toxoplasma therapy not only confirms the diagnosis but redefines
the role of therapeutic trials in seronegative scenarios.

Ethical approval for this case report (Approval Number: 2024136) was obtained from the Ethics Committee of
Zigong First People’s Hospital, Sichuan, China and complied with the Declaration of Helsinki as revised in 2013. Written
informed consent was obtained from the patient for publication of the case report.

Case Presentation

A 32-year-old male patient experienced weakness of the right limbs accompanied by slurred speech, dizziness, and headache in
January 2025. He initially neglected to seek medical care despite the symptoms. One week prior to admission (February 19,
2025), a cranial MRI was performed at a local hospital. An approximately 38mm x 54mm oval-shaped abnormal signal intensity
lesion was observed in the left frontal lobe, centrum semiovale, and basal ganglia region, surrounded by extensive perilesional
edema. Adjacent brain parenchyma demonstrated significant compressive displacement, with marked deformation of the left
lateral ventricle. Post-contrast imaging revealed prominent ring enhancement of the lesion, accompanied by evident enhancement
of the adjacent ventricular ependyma. No abnormal signals or significant enhancement were detected in the remaining brain
parenchyma. The midline structures were slightly shifted to the right. Findings were consistent with a malignant neoplastic
lesion, suggestive of glioblastoma or other neuroepithelial-origin tumors (Figure 1). During the same period, he was also found to
be reactive on HIV antibody screening.

Following the aforementioned findings, the patient was admitted to our hospital on February 25, 2025. Physical
examination on admission revealed the patient was conscious and alert with slurred speech and no facial asymmetry. The
assessment showed grade 0/5 muscle strength and reduced tone in the right limbs while left-sided limbs exhibited normal
muscle strength and tone. Skeletal muscle strength was measured by manual muscle testing with the Medical Research
Council (MRC) grading scale. Bilateral pathological reflexes demonstrated no elicitability. HIV viral load was 6.61x10°
copies/mL and the CD4+ T cell counts was 41 /uL. CSF routine examination showed a negative Pandy test with a white
blood cell (WBC) count of 5.0x10%L. CSF biochemical analysis revealed total protein 2228.00 mg/L, p2-microglobulin
7.26 mg/L, lactate dehydrogenase 210.0 U/L, glucose 2.10 mmol/L, and microalbumin 1106.5 mg/L. No Cryptococcus
neoformans was detected in CSF. Both serum Toxoplasma gondii antibody and CSF PCR for Toxoplasma deoxyribo-
nucleic acid (DNA) were negative. CSF next-generation sequencing (NGS) returned negative results.

After 17 days of treatment with a standard antiretroviral regimen (Bictegravir 50mg/Emtricitabine 200mg/Tenofovir
Alafenamide 25mg, one tablet orally once daily), intravenous mannitol (125mL, 1-2 times daily as needed for intracranial
pressure control), and oral trimethoprim-sulfamethoxazole (160mg/800mg, one tablet every other day for secondary

T1WI T2WI DWI

Figure | TIWI, T2WI and DWI axial views of the patient’s cranial MRI on February 19, 2025.
Abbreviations: TIWI, Tl-weighted imaging; T2WI, T2-weighted imaging; DWI: diffusion-weighted imaging.
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prophylaxis), the patient exhibited limited improvement in muscle strength and progressed to a state of superficial coma.
A follow-up head computed tomography (CT) scan revealed a suspected neoplastic lesion in the left cerebral parenchyma with
extensive perilesional edema and brain herniation. The patient was escalated to a higher dose of mannitol. However, the
patient’s condition showed no significant improvement, with persistent superficial coma. The follow-up MRI of the brain on
March 31, 2025, demonstrated lesions in the left cerebral hemisphere and brainstem, suggesting possible neoplastic or
infectious processes with mass effect compressing the ventricular system, midline shift to the right, and suspected brain
herniation (Figure 2). Compared to the prior external MRI, this examination revealed significant progression with expanded
lesion extent, aggravated mass effect compressing the right cerebral hemisphere, and markedly worsened perilesional edema.

Given the patient’s profound immunosuppression, the presence of a ring-enhancing lesion on MRI and continued
clinical deterioration despite initial antiretroviral therapy and prophylaxis, empirical anti-Toxoplasma therapy was
prioritized. This decision was made after thorough communication with the patient’s family, considering the high risks
of brain biopsy in his critical condition and the lack of conclusive laboratory evidence. The patient received combined
anti-Toxoplasma therapy (compound sulfamethoxazole tablets 1.44g three times daily, azithromycin dispersible tablets
0.5g once daily) starting from April 28, 2025. After one week of treatment, consciousness gradually regained with
essentially normal speech clarity while right-sided muscle strength remained grade 0/5 and left-sided grade 5/5. Anti-
Toxoplasma treatment was subsequently maintained for a total course of six weeks. Follow-up brain MRI on June 13
demonstrated interval reduction in lesion size with decreased surrounding edema compared to the prior scan (Figure 3).

Figure 2 TIWI, T2WI and FLAIR axial views of the patient’s cranial MRI on March 31, 2025.
Abbreviations: TIWI, Tl-weighted imaging; T2WI, T2-weighted imaging; FLAIR, fluid-attenuated inversion recovery.

T1WI T2WI FLAIR

Figure 3 TIWI, T2WI and FLAIR axial views of the patient’s cranial MRI on June 13, 2025.
Abbreviations: TIWI, Tl-weighted imaging; T2WI, T2-weighted imaging; FLAIR, fluid-attenuated inversion recovery.
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Following recovery of right-sided muscle strength to grade 2/5 and clinical improvement, the patient was discharged on
June 22 with planned continuation of antiviral therapy post-discharge.

Discussion

We reported a case with a large solitary ring-enhancing intracranial lesion causing marked mass effect and midline shift,
with concurrent identification of newly diagnosed HIV infection. Given the absence of toxoplasma antibodies and
undetectable toxoplasma deoxyribonucleic acid (DNA) in cerebrospinal fluid, initial clinical suspicion strongly favored
a malignant tumor. The lack of response to initial HIV therapy and symptomatic progression despite maximal medical
management presented a formidable diagnostic dilemma. The subsequent dramatic response to empirical anti-
Toxoplasma therapy highlighted a critical clinical scenario and underscored the diagnostic complexities and potential
pitfalls in managing single mass lesions in advanced HIV disease.

HIV-associated cerebral toxoplasmosis was frequently misdiagnosed as other neurological conditions such as
neoplastic and vascular lesions, resulting in delayed therapeutic intervention. An African-origin woman with new-
onset seizures and weight loss was initially misdiagnosed with a brain tumor due to neoplasm-mimicking neuroimaging,
highlighting how cerebral toxoplasmosis in undiagnosed HIV can mimic malignancy and delay targeted antimicrobial
therapy.® HIV-associated cerebral toxoplasmosis in another 65-year-old female presenting as isolated hemiparesis, and
delayed recognition might cause permanent disability even when eventual antimicrobial efficacy.” A case of AIDS
complicated with toxoplasma encephalopathy with rapid progressive memory loss as the initial symptom and misdiag-
nosed as multiple sclerosis.” Therefore, we advocate that for HIV patients with CD4+ counts < 100/uL and solitary ring-
enhancing lesions, empirical anti-Toxoplasma therapy should be initiated immediately as a diagnostic-therapeutic
measure, even in seronegative cases, with radiological response serving as a surrogate diagnostic endpoint.

Despite providing diagnostic certainty for ring-enhancing lesions, brain biopsy carries significant morbidity and
mortality risks such as intracranial bleeding and permanent neurological injury.'® Noninvasive laboratory examinations
of Toxoplasma gondii infection primarily relied on serological assays and molecular testing (PCR and NGS), yet each
method exhibited inherent limitations and could not serve as a standalone diagnostic criterion. Serological diagnosis of
Toxoplasma gondii infection remained unreliable as IgM persistence in HIV patients obscured interpretation while
antibody titer fluctuations lacked specificity. True reactivation occured only under profound immunosuppression and
escaped serological detection in 5% of AIDS-related encephalitis cases.''"'? Molecular detection methods based on PCR
could identify Toxoplasma gondii DNA fragments in various clinical specimens, including CSF, blood, bone marrow,
amniotic fluid, and aqueous humor. The sensitivity of this approach was unaffected by the patient’s immune status,
making it particularly suitable for diagnosing Toxoplasma gondii infection in immunocompromised patients such as
those with AIDS. While demonstrating high specificity (96—100%), its sensitivity varied across sample types, with CSF
specimens showing 35-72% sensitivity.'®> This variation might stem from complex interactions among multiple factors,
including the density of Toxoplasma gondii distribution, parasitic forms, and physicochemical properties of the speci-
mens. Our patient’s profoundly low CD4+ count (41/uL) explained the absent humoral response. This case reinforced
that negative serology cannot exclude TE in advanced immunosuppression. Metagenomic NGS (mNGS) was a very
sensitive tool for detecting common opportunistic central nervous system pathogen in HIV-infected patients. CSF mNGS
demonstrated high sensitivity (100%, 95% CI: 61%-100%) and specificity (100%, 95% CI: 95%—100%).'* However,
given the current limited clinical experience with this method, its results required comprehensive evaluation alongside
patients’ clinical manifestations and supplementary examinations. Therefore, in clinical practice, the possibility of
seronegative TE should be strongly suspected in patients with advanced HIV disease and very low CD4" counts, as
the absence of a humoral immune response can lead to false-negative serological results. However, it is important to note
that the evidence guiding the management of seronegative TE is primarily derived from case reports and small series.
Hence, while empirical therapy is a rational approach in this high-risk setting, it should be initiated with the under-
standing that radiological and clinical response is the primary diagnostic endpoint, and close monitoring is essential.

Diagnostic imaging techniques, such as diffusion-weighted magnetic resonance imaging and MR spectroscopy,
demonstrated potential for etiological discrimination among ring-enhancing lesions and should be considered in
further workups. TE might present as single or multiple ring-enhancing lesions with surrounding edema on cranial
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CT or MRI, a finding once considered relatively specific for TE.'> Conversely, brain tumors such as PCNSL typically
demonstrated space-occupying lesions with enhancement on contrast scans. Both TE and PCNSL predominantly
affected the basal ganglia, exhibiting ring enhancement and perilesional edema. Although the “ring-enhancing lesion”
was historically regarded as a characteristic feature of TE, PCNSL can mimic this pattern.'® In clinical practice,
differentiating ring-enhancing PCNSL from infectious etiologies was critical yet challenging. Apparent diffusion
coefficient (ADC) values might be helpful in differentiating toxoplasmosis from lymphoma in patients with AIDS.
One study showed that diffusion-weighted MRI with ADC quantification demonstrated significantly higher diffusion
in AIDS-associated toxoplasmosis lesions versus lymphoma, where ADC ratios greater than 1.6 were exclusively seen
in toxoplasmosis.'’

When biopsy was contraindicated (brainstem involvement or bleeding risk), a therapeutic trial with anti-Toxoplasma
agents served as both diagnostic and therapeutic intervention. Empiric anti-Toxoplasma therapy constituted first-line
management for advanced HIV patients with characteristic neuroimaging findings and seropositivity. The patient
achieved near-complete radiological resolution within 6 weeks, consistent with current guidelines.'® This contrasted
sharply with the natural history of tumors or infections like PCNSL, which would progress without targeted therapy.

This case report has several limitations that must be acknowledged. First, the diagnosis of TE remains presumptive,
lacking gold-standard histopathological confirmation from a brain biopsy. While the dramatic response to anti-
Toxoplasma therapy is strongly indicative of the diagnosis, we cannot definitively exclude other possibilities, such as
a PCNSL or an infectious process that coincidentally responded to the anti-inflammatory effects of azithromycin. Second,
our reliance on empirical diagnosis underscores a common clinical challenge. The imperfect sensitivity of available non-
invasive tests like PCR and mNGS in this specific context. Finally, the initial and follow-up imaging findings, while
suggestive, were not pathognomonic and exhibited significant overlap with neoplastic lesions like glioma or lymphoma.
Advanced imaging techniques such as perfusion MRI and MR spectroscopy were not performed and could have provided
additional diagnostic insights. These limitations are inherent to the real-world management of critically ill patients with
contraindications to invasive procedures and highlight the diagnostic challenges our report aims to address.

Conclusions

In conclusion, this case demonstrated that initiating an empirical anti-Toxoplasma therapeutic trial in a newly
diagnosed AIDS patient with ring-enhancing intracranial lesions may help mitigate fatal treatment delays, even after
misdiagnosis as a tumor. These observations highlight the potential value of prioritizing empirical management of
opportunistic infections over neoplasms in differential diagnosis. Based on our experience and the available evidence,
empirical anti-Toxoplasma therapy should be considered a first-line diagnostic-therapeutic strategy for ring-enhancing
masses in patients with advanced AIDS, especially when invasive diagnostics are not feasible. This approach may help
mitigate fatal treatment delays. However, the decision must be individualized, and the role of biopsy for definitive
diagnosis remains crucial in non-responding or atypical cases. Rapid initiation might reduce the risk of irreversible
deficits. Future studies are needed to identify reliable predictors of seronegative toxoplasmosis and to refine this
management strategy.
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