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            Key Points

                	
                  Opportunistic infections of the CNS, such as cryptococcal meningitis, cerebral toxoplasmosis, and tuberculous meningitis, are a major cause of morbidity and mortality in HIV-positive individuals

                
	
                  Cerebral toxoplasmosis should be suspected in patients with AIDS who present with movement disorders; progressive multifocal leukoencephalopathy (PML) should be suspected in those patients with AIDS who present with cortical blindness

                
	
                  Cerebrospinal fluid sample analyses can facilitate diagnosis of PML, cryptococcal or tuberculous meningitis and cytomegalovirus encephalitis

                
	
                  A definitive diagnosis of cerebral toxoplasmosis requires a combination of serological testing, MRI findings, and in certain cases, brain biopsy

                
	
                  On MRI, toxoplasmosis often manifests with several brain abscesses with predilection for the basal ganglia, whereas PML typically manifests as diffuse white matter lesions with predilection for the subcortical U fibres

                
	
                  In patients with HIV or AIDS, treatment with antiretroviral drugs in the setting of opportunistic infections can lead to a paradoxical worsening of symptoms, caused by immune reconstitution inflammatory syndrome

                


              

Abstract
Nearly 30 years after the advent of antiretroviral therapy (ART), CNS opportunistic infections remain a major cause of morbidity and mortality in HIV-positive individuals. Unknown HIV-positive disease status, antiretroviral drug resistance, poor drug compliance, and recreational drug abuse are factors that continue to influence the morbidity and mortality of infections. The clinical and radiographic pattern of CNS opportunistic infections is unique in the setting of HIV infection: opportunistic infections in HIV-positive patients often have characteristic clinical and radiological presentations that can differ from the presentation of opportunistic infections in immunocompetent patients and are often sufficient to establish the diagnosis. ART in the setting of these opportunistic infections can lead to a paradoxical worsening caused by an immune reconstitution inflammatory syndrome (IRIS). In this Review, we discuss several of the most common CNS opportunistic infections: cerebral toxoplasmosis, progressive multifocal leukoencephalopathy (PML), tuberculous meningitis, cryptococcal meningitis and cytomegalovirus infection, with an emphasis on clinical pearls, pathological findings, MRI findings and treatment. Moreover, we discuss the risk factors, pathophysiology and management of IRIS. We also summarize the challenges that remain in management of CNS opportunistic infections, which includes the lack of phase II and III clinical trials, absence of antimicrobials for infections such as PML, and controversy regarding the use of corticosteroids for treatment of IRIS.
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                    Figure 1: Level of immunosuppression and risk of opportunistic infections.[image: ]


Figure 2: Pathological features of opportunistic infections of the CNS.[image: ]


Figure 3: MRI findings in opportunistic infections of the CNS.[image: ]


Figure 4: Paradoxical immune reconstitution inflammatory syndrome.[image: ]


Figure 5: Cellular tropism of organisms causing opportunistic infections in the CNS.[image: ]
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Glossary
	Immune reconstitution inflammatory syndrome (IRIS)
	
                  In the context of HIV infection, effective antiretroviral therapy can normalise CD4+ T cell counts and thereby lead to immune reconstitution, which can result in a dysregulated inflammatory immune response against the infecting pathogen and the host and the subsequent paradoxical worsening of symptoms (paradoxical IRIS). Immune reconstitution can also result in a sudden presentation of the previously asymptomatic and therefore unrecognized opportunistic infection (unmasking IRIS).

                
	Bradyzoites
	
                  The slowly dividing cellular stage of the Toxoplasma gondii parasite that makes up tissue cysts, and is able to evade the host immune system.

                
	Tachyzoites
	
                  The infectious, motile cellular stage of the Toxoplasma gondii parasite that is efficient at disseminating the parasitic infection in the host.

                
	Posterior uveitis
	
                  Inflammation of the choroid of the eye.

                
	Mass effect
	
                  A focal lesion or inflammation of a structure or tissue of the brain causes increased pressure within the skull space, displacing an adjacent area of the brain, which often results in injury.

                
	Heminested PCR
	
                  A series of PCR reactions that uses the products from the first PCR reaction as a template for the second, and uses one different primer in the second reaction to 'nest' within the first set of primer amplicons, thereby increasing specificity.
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