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Abstract

Background: HIV-associated subacute meningitis is mostly caused by tuberculosis or cryptococcosis, but often no etiology
can be established. In the absence of CT or MRI of the brain, toxoplasmosis is generally not considered as part of the
differential diagnosis.

Methodology/Principal Findings: We performed cerebrospinal fluid real time PCR and serological testing for Toxoplasma
gondii in archived samples from a well-characterized cohort of 64 HIV-infected patients presenting with subacute meningitis
in a referral hospital in Indonesia. Neuroradiology was only available for 6 patients. At time of presentation, patients
mostly had newly diagnosed and advanced HIV infection (median CD4 count 22 cells/mL), with only 17.2% taking ART, and
9.4% PJP-prophylaxis. CSF PCR for T. Gondii was positive in 21 patients (32.8%). Circulating toxoplasma IgG was present in
77.2% of patients tested, including all in whom the PCR of CSF was positive for T. Gondii. Clinically, in the absence of
neuroradiology, toxoplasmosis was difficult to distinguish from tuberculosis or cryptococcal meningitis, although CSF
abnormalities were less pronounced. Mortality among patients with a positive CSF T. Gondii PCR was 81%, 2.16-fold higher
(95% CI 1.04–4.47) compared to those with a negative PCR.

Conclusions/Significance: Toxoplasmosis should be considered in HIV-infected patients with clinically suspected subacute
meningitis in settings where neuroradiology is not available.
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Introduction

In settings of Africa and Asia, the most common cause of

subacute meningitis in patients with advanced HIV infection is

either tuberculous or cryptococcal infection [1,2]. However, in

many patients, the etiology of subacute meningitis cannot be

established [1,3]. In line with a large retrospective cohort of adult

meningitis patients in South Africa, where 52.8% had no definite

diagnosis despite extensive microbiological testing [1], we could

not identify the causative pathogen in 48.9% of HIV-infected

meningitis patients in an Indonesian setting [4].

Toxoplasmosis is a common and serious central nervous system

(CNS) infection in patients with advanced HIV infection [5–8],

although its incidence has decreased with introduction of

antiretroviral treatment (ART) [6,9]. Cerebral toxoplasmosis

mostly presents as cerebral mass lesions with headache, confusion,

fever, lethargy, seizures, cranial nerve palsies, psychomotor

changes, hemiparesis and/or ataxia [10]. Some of these symptoms

may also mimic meningitis, but cerebral toxoplasmosis is generally

not considered as a differential diagnosis of subacute meningitis in

HIV-infected patients. This is especially the case in low-resource

settings where no CT or MRI can be performed. We have

therefore examined if toxoplasmosis can be diagnosed in HIV-

infected patients presenting with subacute meningitis of unknown

origin in Indonesia, using cerebrospinal fluid (CSF) PCR for T.

gondii.

Methods

Ethics statement
Anonymized CSF and blood samples were used from an

already-existing hospital collection, from a cohort of patients

collected as part of a project ‘Optimization of diagnosis of

meningitis’, approved by the Ethical Committee of Hasan Sadikin

Hospital/Medical Faculty of Universitas Padjadjaran, Bandung,

Indonesia (No. 85/FKUP-RSHS/KEPK/Kep/EC/2006). As this

study was done using already existing sample collection, no

separate consent was asked for this study. HIV testing is done
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