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Abstract

Despite improvements in the antifungal regimens and the roll out of antiretroviral therapy (ART) in sub-
Saharan Africa, mortality due to cryptococcal meningitis remains high. Relapse of an initially successfully treated
infection contributes to this mortality and is often a clinical dilemma in differentiating between paradoxical immune
reconstitution inflammatory syndrome (IRIS) and culture-positive relapse or treatment failure. Herein, we present a
clinical case scenario and review the case definitions, differential diagnosis, and management of relapse with an
emphasis on the current diagnostic and management strategies. We also highlight the challenges of resistance
testing and management of refractory relapse cases. The risk of relapse is influenced by: 1) the choice of induction
therapy, with higher mortality risk with fluconazole monotherapy which can select for resistance; 2) non-adherence
to or lack of secondary prophylaxis; 3) failure of linkage-to-care or retention-in-care of HIV ART programs.
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Introduction

Cryptococcal meningitis(CM) is a relatively common
opportunistic infection in human immunodeficiency virus (HIV)-
infected persons and can also occur in persons with other causes
of impaired immunity as well as persons without any apparent
underlying immune deficiency [1,2]. Cryptococcal meningitis
has emerged as the second leading cause of infectious morbidity
and mortality in persons living with acquired immunodeficiency
syndrome (AIDS [3,4]. Despite improvements in the antifungal
regimens and the roll out of antiretroviral therapy (ART) [5-8],
cryptococcal-related mortality remains high, especially in sub-
Saharan Africa [9-12]. Relapse of an initially successfully treated
infection contributes to this mortality and is often a clinical dilemma
[13-15]. A case presentation and a discussion of common clinical
issues are presented.

Case presentation

A 24 year old Ugandan man with HIV presented to an urban
outpatient clinic with worsening headache over one week. The patient
had a recent history of cryptococcal meningitis (CM) which had been
diagnosed 4 months prior. While initially hospitalized for CM, the
patient had received 14 consecutive days of amphotericin along with
800 mg/day fluconazole and serial lumbar punctures (LP) to alleviate
the elevated intracranial pressure. Cerebrospinal fluid (CSF) white
blood cell count (WBC) was <3 cells/uL. The CSF opening pressure
and quantitative cryptococcal colonies from serial lumber punctures
are summarized in Table 1. From his initial culture, the fluconazole
minimum inhibitory concentration (MIC) was measured as 32 ug/
mL (dose-dependent sensitivity), and the fluconazole dose was
increased to 1200 mg/day. The patient improved steadily throughout
their two week hospitalization, although his hospitalization was
complicated by a persistent cough, amphotericin infusion-related
thrombophlebitis, and fevers due to gram-negative bacteremia that
resolved with intravenous antibiotics. An evaluation for pulmonary
tuberculosis (TB) was undertaken with Xpert MTB/RIF (Cepheid,
Inc.) and was negative.

He had been first diagnosed with HIV two years previously,
and his nadir CD4 count was 4 cells/ uL with a viral load of 230,000

Day Opening Pressure (mm H,0)  Quantitative Colony Count (CFU/mL)
1 460 4.5x 108
3 440 8.4x10°
7 320 6.6 x 102
14 180 No growth

Table 1: Initial CSF Parameters of Patient in Case Presentation

copies/mL. He had started an antiretroviral therapy (ART) regimen
of lamivudine, zidovudine, and efavirenz for 3 prior months and was
on trimethoprim-sulfamethoxazole (TMP-SMX) prophylaxis. The
fluconazole had been decreased from 800 mg/day to 400 mg/day after
1 month when the 2-week culture was known to be negative. The
fluconazole was switched to secondary prophylaxis after 3 months
to 200 mg/day. He was doing well since hospital discharge until
developing his current complaints of worsening headache.

Whatis in the differential diagnosis given the above information?
What is the difference between disease relapse and treatment
failure? Could this be an immune reconstitution inflammatory
syndrome (IRIS)? What tests could be obtained to help differentiate
between relapse, treatment failure, and IRIS?

The nomenclature of “relapse” varies widely. Clinically, there is an
important distinction between symptomatic relapse and microbiologic
relapse as one can be encountered without the other. For example,
persons presenting with classic paradoxical cryptococcal-related
Immune Reconstitution Inflammatory Syndrome (CM-IRIS) will
have symptomatic relapse without microbiologic relapse [16].
While several definitions have previously been applied, relapse of
cryptococcal meningitis generally and in the strictest sense implies
1) recurrence of symptoms, with 2) recovery of viable organisms
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from previously sterile cerebrospinal fluid (CSF) [16-18]. It is
similarly important to determine past CSF culture status, as the
mechanisms that lead to microbiologic relapse or persistent infection
are distinct. Figure 1 summarizes the different processes that can lead
to symptomatic relapse of cryptococcal meningitis.

Relapse vs Persistent Cryptococcal Infection

Microbiologic relapse is distinct from persistent infection (i.e.
treatment failure), in which sterility of cerebrospinal fluid has never
been achieved. In reality, this is a distinction that often cannot be
done, from lack of data because persons with very low culture growth
in their CSF are often remarkably asymptomatic, and these persons
are often reluctant to have follow-up confirmatory LPs performed.
Nevertheless, it is critical to confirm CSF culture sterility before
reverting to fungistatic dosing of fluconazole at 400mg/day [19]. We
routinely continue fluconazole at 800mg/day through the first 2-4
weeks of consolidation therapy until the CSF is known to be sterile
and ART is initiated.

The Infectious Disease Society of America (IDSA) differentiates
relapse from persistent infection by defining persistent infection as
positive CSF cultures after 4 weeks of proven antifungal therapy at
an established effective doses [18]. The IDSA further emphasizes the
importance of differentiating the relapse from persistent infection
because changing cryptococcal antigen (CRAG) titers, presence
of positive India ink examination results, and abnormal cellular
reactions or chemistries are insufficient to diagnose microbiological
relapse with an implied need to alter antifungal treatment strategies.
Culture is essential for distinguishing, and quantitative cultures
are even more informative. Most cases of relapse are attributable
to inadequate primary therapy (dose and/or duration) or failure of
compliance with consolidation or maintenance of fluconazole dose
[14,20].

Persistent infection should immediately raise concern for the
presence of fluconazole resistance [14] where susceptibility testing
is important. Fluconazole resistance should be considered when
the minimum inhibitory concentration (MIC) is 216 pg/mL or if a
threefold increase in MIC is observed over the treatment course, in

which settings alternative treatment strategies should be considered.
MIC cutoff values for C. neoformans are based on minimal clinical
data, though isolates with an MIC of <8 ug/mL are generally
considered susceptible (S), while dose-dependent resistance (S-DD)
should be considered with an MIC of 16-32 pg/mL, and resistance
(R) should be assumed with an MIC of > 64 pg/mL [21].

The major risk factor for the development of resistance is the use
of low-dose fluconazole as induction monotherapy. The fungicidal
effect of amphotericin minimizes this risk, and resistance remains
low in areas where widespread amphotericin-based induction
therapy has been adopted. A switch from fluconazole monotherapy
to amphotericin as initial treatment for cryptococcal meningitis, for
example, has essentially eliminated the majority (but not all) cases
with secondary fluconazole resistance [20].

The effect that primary or secondary fluconazole prophylaxis
has on the development of resistance in C. neoformans is less
conclusive, though studies investigating the link between fluconazole
prophylaxis and the risk of developing resistance in Candida may
provide some insight. A systemic review of randomized trials in
Candida concluded that fluconazole prophylaxis increased the risk
for colonization with S-DD or resistant non-C. albicans species, but
prophylaxis did not significantly affect the risk for invasive infections
[22]. The risk for fungal breakthrough infections remains a concern
that needs to be addressed in large prospective studies.

Relapse vs. CM-IRIS

When a patient develops recurrent symptoms of meningitis, it
is important to consider both IRIS and relapse in the differential
diagnosis [14,23]. It is clinically impossible to distinguish between
IRIS and relapse based on symptoms alone. The critical distinguishing
feature is a sterile CSE, which is more associated with paradoxical
cryptococcal IRIS, rather than relapse [23,24]. Table 2 lists the
criteria for paradoxical IRIS and potential alternative diagnoses. It
is important to differentiate between IRIS and CM relapse because
the therapeutic approach differs depending on the etiology behind
recurrent symptoms. Unfortunately, it could take up to 1-2 weeks
to obtain a final CSF culture result during low fungal burdens of
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Figure 1: Differential Diagnosis for Symptomatic Relapse of Cryptococcal Meningitis
Differential diagnosis for persons presenting with recurrent symptoms of cryptococcal meningitis.

Pathologic mechanisms that can lead to symptomatic relapse of cryptococcal meningitis include microbiologic relapse, persistent infection, immune reconstitution
inflammatory syndrome (IRIS), or unrelated causes that can mimic cryptococcal meningitis. Potential causes of each pathologic mechanism are listed and discussed

further in the text.
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Paradoxical IRIS Criterion

Alternative diagnosis (if criterion not met)

Prior diagnosis of cryptococcal infection

Possible Unmasking Cryptococcal Infection

Documented clinical improvement after initiation of appropriate antifungal
therapy and prior to suspected IRIS event

Primary failure of antifungal therapy

Receiving antiretroviral therapy (ART)

Progression of cryptococcosis due to ongoing immunosuppression

Virologic response with >1 log,, copies/mL decrease in HIV RNA (optional to
verify if compliant with ART)

Progression of cryptococcosis due to ongoing immunosuppression, or
No suitable specimen available for exclusion of virologic failure

Clinical deterioration with an inflammatory condition
(e.g. meningitis, cryptococcomas, pneumonitis,
cutaneous / soft tissue lesions)

lymphadenopathy, or

Consider alternative pathogens and/or non-inflammatory pathology

Negative cryptococcal culture

True culture-positive relapse of cryptococcosis during treatment

Investigations negative for bacterial and mycobacterial infection

Other opportunistic infection

Significant ART or antifungal non-adherence

Relapse of cryptococcosis due to non-adherence to therapy

Table 2:. Paradoxical IRIS Criteria [16].

Reference Country Induction Regimen Prevalence Causes
Jarvis [20] Cape Town, South Africa Amphotericin " 12.7% of 300 CM Not taking fluconazole (79%)
fluconazole
Espie [41] Cambodia Ampbhotericin 13.7% of 750 CM 14.1% overall not prescribed secondary prophylaxis
Jongwutiwes [4] Thailand Ampbhotericin 24.4% of 127 CM No ART: 32% relapsed. With ART: 13.5% relapsed.
H 0,
Boulware [28] Uganda Amphotericin 5% of 101 CM Resistance (40%)

Unknown (60%)

Bicanic [14] Cape Town, South Africa Fluconazole 400mg 21 episodes 67% reduced fluconazole susceptibility

Sachdeva [3] India Ampbhotericin 10% of 91 CM Not taking fluconazole (44%), No ART (11%), Unknown (44%)
Pitisuttithum [42] Thailand Amphotericin 7.5% of 106 N/A

McCarthy [13] Gauteng Prov., South Africa Fluconazole primarily 9.5% of 2753 N/A

Table 3 : Prevalence of relapse.

infection. Relapse/treatment failure and CM-IRIS are not always
mutually exclusive, just as drug resistant tuberculosis increases the
risk of TB-IRIS [25].

Since there is no laboratory test available for detection of
paradoxical CM-IRIS, IRIS remains primarily a clinical diagnosis
of exclusion, with the principal consideration being exclusion of
culture-positive relapse. A positive CSF culture for C. neoformans is
diagnostic for microbiologic relapse or treatment failure, but positive
CSF India ink by itself is not sufficient for determining relapse as
the presence of lingering nonviable yeast in CSF is common. We
have observed positive India ink stains in the setting of sterile
CSF cultures up to a year after diagnosis. Both India ink and a
qualitative cryptococcal antigen (CrAg) have zero diagnostic utility
for distinguishing IRIS from relapse. Furthermore, CrAg titers are
not precise indicators for early relapse or for making therapeutic
decisions, though titers may be clinically helpful for determining late
relapse [26,27]. CrAg titers generally decline gradually over months
to years at variable rates. The CrAg change over time did not correlate
with clinical outcome in the pre-ART era [27]. While not definitive,
an unchanged or rising CrAg titer several months after initial CM
diagnosis should raise one’s suspicion for microbiologic relapse while
one awaits the culture.

Another diagnostic clue can be the CSF WBC count. In a
Kampala cohort, the median CSF WBC counts at time of CM-IRIS
was higher (median 50, IQR: 5 to117, max 212 cells/pL) than in CM-
relapse (median 10, Range 5-30 cells/uL) (P=.044) [23]. As these CSF
WBC overlap for IRIS and relapse, these CSF WBC counts are also
not definitive. However, a low CSF WBC count should also raise one’s
suspicion of the possibility of relapse, whereas higher WBC counts
are more apparent during IRIS events.

Other parameters and features are not overly helpful is
distinguishing relapse from CM-IRIS. Shelburne et al. reported that

persons with relapse returned later than patients with CM-IRIS (165
days vs. 59 days, P=0.029) after CM diagnosis, were less likely to
have initiated ART (33% vs. 100%, P< 0.001), and less likely to have
virological and immunological response to ART (median decrease in
HIV-1 RNA level,-0.15 in relapse vs. -2.27 log, copies/mL in CM-
IRIS; P < 0.001; median increase in CD4+ cell count, 4 vs. 93 cells/uL;
P=0.002) [24]. This cohort included significant number of persons
from the pre-ART era who may have had pre-existing virologic
resistance. In a Ugandan 2006-2009 cohort previously ART-naive,
virologic failure was also more common in relapse (3 of 5 relapses)
than in IRIS (none); however, CD4 responses were similar. CD4
cells do not always increase with IRIS as 30% had <25 CD4 cell/uL
increase in their CD4 count at time of CM-IRIS event from their pre-
ART nadir [23,28]. In our experience, CD4 is not a useful diagnostic
marker for either CM-IRIS or relapse [28].

The immune response differs at the time of an IRIS event
compared to a culture-positive relapse. In the Ugandan prospective
cohort study, the investigators measured the CSF cytokine profiles
observed at time of a clinical relapse and compared the cytokine
profile between IRIS events vs. culture-positive relapses. In a study
with 85 subjects in which 33 (39%) developed CM-related IRIS and
5 (6%) developed culture-positive CM relapse, CSF parameters in
persons with culture-positive CM relapse showed minimal signs of
inflammation [23] compared with paradoxical CM-related IRIS, CSF
from patients with CM culture-positive relapse had lower levels of
the pro-inflammatory cytokines TNF-a (P=0.022), IL-17(P=0.018),
and Th1 cytokines of IFN-y (P=0.004) and IL-12 (P=0.006), as well
as the cytokines IL-9 (P<0.001) and Th2 cytokine IL-4 (P=0.005).
Persons with relapse had markedly higher IL-13 levels (P=0.04), [23],
a Th2 cytokine, which is non-protective in cryptococcosis [29-31].

In order to obtain an accurate diagnosis, microbiology culture
is the gold standard [5,32-35]. Imaging and fluconazole resistance
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testing in patients with recurrent meningitis may also be used in
guiding treatment decisions [34,36-39]. Neither Crag titres nor CD4
counts are useful in differentiating between relapse and CM IRIS
[35,40].

Prevalence

The prevalence of relapse depended on the initial antifungal
regimen, presence of ART, and/or adherence to secondary prophylaxis
use (Table 3). In a study by Jarvis et al. [20] among 300 confirmed
laboratory episodes of cryptococcal meningitis from South Africa, 69
were relapse episodes, accounting for 23% of all cases of cryptococcal
meningitis. Approximately 43 % (30) of relapse episodes were among
patients not taking fluconazole secondary prophylaxis, 45 % (31)
were due to IRIS and 12 % (8) were in patients taking fluconazole
prior to ART initiation. These patients also received amphotericin
B and fluconazole [20]. Espie et al. [41] looked at 750 patients from
Cambodia who were in care after 3 months of CM diagnosis and of
these 85.9% had received secondary prophylaxis and 13.7% relapsed
at a median of 5.7 months (interquartile range 4.1-8.8). The initial
antifungal regimen was amphotericin B followed by fluconazole
consolidation and maintenance therapy. Boulware et al. [28] among
101 subjects with CM who started ART in Uganda, reported 5 (5%)
of patients developed culture-positive CM relapse [23,28]. Both
studies used the same antifungal regimen. A prospective study
involving Thai adults (n=106) with AIDS-associated CM only had
eight patients with relapse, of whom five died, two were lost to follow-
up, and one survived for more than 1 year [42]. The median time to
relapse was 21 days after last negative CSF culture. Later mortality in
this study was associated with delayed CSF yeast clearance (RR=3.6;
95% CI, 1.9 - 6.4) and relapse (RR=3.9; 95% CI, 1.4-10.8). A study in
Gauteng Province, South Africa of 2753 incident cases of CM noted
recurrences occurred in 263 (9.5%) incident cases [13]. These data
suggests that relapse rates can be anywhere between 6-23%.

Causes of Relapse

There are multiple potential causes of relapse of cryptococcal
infection including: the activity of the initial antifungal regimen,
compliance with fluconazole secondary prophylaxis, and ART use.
In cohorts using less active antifungal regimens, such as fluconazole,
relapse occurred more frequently [19,43] as well as frequently
reduced fluconazole susceptibility. Bicanic et al. [14] have reported,
two-thirds of persons with culture-positive relapse had fluconazole
resistance in South Africa [14]. Poor adherence to fluconazole is
another contributor to relapse [20,44]. This poor compliance may
be related to health system issues including; failed prescriptions,
dispensing, referral for or adherence to secondary fluconazole
prophylaxis [20]. Relapses can also occur due to prolonged immune
suppression in patients not taking ART [4,20]. The management of
IRIS with corticosteroids may increase the risk of culture positive
CM-relapse [34]. Drug interactions especially with rifampicin can
potentially cause sub therapeutic levels of fluconazole that can
theoretically cause relapse [14,45]. An Indian cohort, with 9 relapse
cases among a total of 91 persons with CM, 8 of 9 patients relapsed
>6 months after initiating ART and 5 patients had relapses beyond
one year [3]. Among 5 patients, no reason for relapse could be
identified [3]. Thus, the main causes of relapse are dependent on
the initial induction therapy. For those receiving amphotericin-
based regimens, which are microbiologically more active than azole
regimens, [17] not receiving fluconazole secondary prophylaxis is
a primary cause of relapse. In persons compliant with fluconazole

or persons who received fluconazole induction therapy, fluconazole
resistance must be suspected.

A lumbar puncture is performed in the clinic and the patient is
hospitalized for further evaluation and management. His opening
pressure is noted to be > 500 mmH,0, CSF WBC count is noted to
be 255 cells/pL, and an India ink stain is positive. CSF is sent for
quantitative cryptococcal cultures.

How does the above information change the differential
diagnosis? How should this patient be managed?

Management of Relapse

Since differentiating relapse from CM-IRIS is dependent on CSF
cultures, definitive diagnosis in suspected cases of relapse is typically
delayed. For cases of suspected relapse, induction therapy should be
reinstituted immediately, pending CSF culture. Re-induction therapy
with high-dose amphotericin (1 mg/kg/day) for at least 7 days is often
needed [46]. Fluconazole should also be increased back to induction
doses (800-1200 mg/day). Higher doses of fluconazole are preferred
in this situation as fluconazole resistance is a concern [14].

The patient is restarted on CM induction therapy with daily
amphotericin and fluconazole is increased to 1200 mg/daily. Serial
lumbar punctures are initiated according to current guidelines. Four
days after the initial lumbar puncture, cultures return positive for C.
neoformans. Resistance testing is repeated and a minimum inhibitory
concentration of 32 ug/mL is again measured for fluconazole.
Opening pressure and quantitative CSF cultures for serial lumbar
punctures from this hospitalization are summarized in Table 4.

The patient completes another 14-day course of amphotericin
without complications. He is discharged on fluconazole 1200 mg/
day, and the patient is seen back in clinic 2 weeks later. CD4 count is
101 cells/ pL and an HIV viral load is undetectable. The CSF culture
results from his day 14 culture are reviewed in clinic, and are noted
to be positive for C. neoformans growth after 10 days of incubation,
with a CSF quantitative colony count of 1.1 x 10> CFU/mL of CSE.

What are the possible causes of persistent infection in this case?
Which diagnostic tests could help determine the cause? How should
this be managed?

In cases of confirmed culture-positive CM relapse, induction
therapy should be continued and isolates sent for fluconazole
resistance testing. Antifungal susceptibility can be very useful at time
of relapse to aid in decision making. Recurrences may be due to drug
resistance of the original strain or an initial infection with a different
strain or re infection with a new strain. In genotyping of serial C.
neoformans isolates from 7 Cubans with recurrent cryptococcal
meningitis, three patients had identical genotype isolates, and four
had relapse isolates which were genotypically different from the
initial infecting strain [47]. This has been demonstrated by other
studies [48,49], including where new resistance has developed
[14,50,51]. We have reported de-novo development of resistance
with the same genotype of cryptococcal strain [34]. While interesting

Day Opening Pressure (mm H,O) Quantitative Colony Count (CFU/mL)
1 > 500 1.24 x 10°
420 2.9x10?
7 380 8 x 10?
14 180 Pending

Table 4: CSF Parameters During Re-Hospitalization of Patient.
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scientifically, the clinical concern is that relapse isolates may have
decreased susceptibility to fluconazole.

For refractory disease, use of an alternative triazole such as
voriconazole or weekly amphotericin should be considered, although
comparative trials evaluating second-line therapy for CM relapse are
limited. Voriconazole (300 mg twice daily) appeared to be as effective
as flucytosine and high-dose fluconazole as adjunctive therapy with
amphotericin in a randomized trial in South Africa [52]. Voriconazole
has been successfully used in the treatment of refractory disease,
particularly in the context of secondary fluconazole resistance [53-
57]. In addition to the high cost and limited availability, interactions
between voriconazole and rifamycin [58] or ART [59], thereby limit
voriconazole’s use in resource-limited settings.

Other adjunctive antifungal therapies that have been used in
the primary treatment of CM could also show promise for relapse
disease, though clinical data for this purpose is currently lacking
[60]. Adjunctive recombinant interferon-y (100 ug/m?*x 2 doses), for
instance, was well tolerated and significantly increased the rate of
cryptococcal clearance from CSF in a randomized trial from South
Africa [61]. More recently, the selective serotonin receptor inhibitor
(SSRI) sertraline was shown to provide potent in vitro fungicidal
activity against C. neoformans [62]. In addition to its antifungal
properties, sertraline holds promise in the treatment of CM since
it is well tolerated with few drug-drug interactions, appears to
have a novel mechanism of action, readily crosses the blood-brain
barrier, has an excellent safety profile, and is widely available in
an inexpensive, generic formulation. A randomized trial is set to
commence in Uganda to evaluate the adjunctive use of sertraline in
human cryptococcal meningitis.

Until new antifungals are developed, further evaluated, and
become more widely accessible, however, clinicians must continue to
rely on currently available induction therapy for treatment of relapse
disease. The ability of amphotericin to rapidly and consistently
sterilize the CSF of patients with CM suggests that it should be central
to any re-induction strategy [19]. Most guidelines suggest that longer
courses (4-10 weeks) of induction therapy should be reinstituted for
relapse disease, [18] though the duration and timing of amphotericin
must often be individualized according to the health of the patient, the
development of amphotericin toxicity, patient proximity to hospital
or clinic, and individual preference. The underlining goal, however,
should always remain achievement of CSF sterility. Follow-up LPs to
evaluate for fungal clearance are a necessity, but the frequency must

be thoughtfully negotiated with the patient in advance in order to
minimize the risk of the patient being lost to follow-up.

After refusing further hospitalization, the patient agrees to
outpatient amphotericin infusions three times a week. 2 weeks
later, the patient is sent for head computed tomography (CT) for
further evaluation of persistent central nervous system (CNS)
infection. Unfortunately he experiences a witnessed seizure shortly
after receiving a CT (Figure 2), and he is hospitalized for further
evaluation.

His seizures are controlled with anti-epileptics while hospitalized.
Daily amphotericin is continued along with high dose fluconazole at
1200 mg/day. Serology for toxoplasmosis is negative. A repeat CT
suggests persistent lesions with worsening edema and possible mass-
effect and corticosteroids are initiated.

What are the possible causes of the patient’s seizures? How
should this be managed?

The most important late complications to consider in
refractory cryptococcal disease include ongoing IRIS and
cerebral cryptococcoma. In the context of ART-driven immune
reconstitution, these conditions may exist concurrently. In this case,
the presence of ongoing, low-grade treatment-refractory infection
in the form of cerebral cryptococcoma is likely to have provided a
source for an ongoing antigenic stimulation with a (dysregulated)
immune response. The management of these late complications can
be complex, especially when they occur together [34].

Nodetailed guidelines currentlyexistregardingthe optimal medical
management of cryptococcal IRIS. Control of intracranial pressure
should be stressed, though in the context of known CNS focal lesions,
care must be taken to rule out mass-effect prior to lumbar puncture
to avoid the risk of herniation. Specific recommendations regarding
the medical management of IRIS are lacking and decisions must be
individualized according to the clinical presentation. Discontinuation
of antiretroviral therapy is rarely necessary [28,63]. Corticosteroids,
are at times utilized in severe cases of paradoxical cryptococcal IRIS
with reported anecdotal benefit, [64,65] although steroids alone in
the setting of persistent infection/relapse with fluconazole-resistance
Cryptococcus can cause harm [34]. In our case, the decision to initiate
steroids was based on the combination of suspected ongoing IRIS and
CNS mass-effect with surrounding edema. In the setting of relapse,
initiating steroids while giving amphotericin, pending a CSF culture,
is not known to cause harm [14].

Figure 2: Head CT of patient with CM relapse.

Contrast-enhanced head CT of patient following his second hospitalization. Multiple round, sharply marginated, rim-enhancing lesions are apparent.
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Cerebral cryptococcomas be difficult to treat, generally requiring
prolonged antifungal therapy. As with other complications related
to CM, optimization of antifungal drugs and the relief of increased
intracranial pressure are central to management. As cryptococcomas
are more common in immune competent individuals, [66] it follows
that clinically relevant lesions are more likely to present as a late
complication of ART-mediated immune reconstitution in persons
living with AIDS. As with CM relapse without the development
of cryptococcomas, extended periods of induction therapy are
recommended, and the duration of treatment should be directed by
mycological response rather than repeat imaging alone, which can
be misleading [67]. In this patient with mass-effect and significant
surrounding edema, a short trial of corticosteroids may be considered,
though this is based on expert opinion rather than specific data.
Surgery may be needed in life-threatening cases of mass-effect or to
achieve cure in extremely prolonged cases.

Figure 3a. The photograph shows the gross appearance of the brain within
the cranial cavity following sawing of the skull cap. There is a scanty purulent
exudate seen in the subarachnoid space (black arrow). The surface vessels are
congested and the brain is visibly swollen showing signs of increased intracranial
pressure.

Figure 3b: The photograph shows coronal sections of the cerebral hemispheres.
Note the focus of necrosis (purple arrow) with surrounding hyperemia and oe-
dema (blue outline).

The histopathological examination of the brain showed mixed aetiology menin-
goencephalitis (acute bacterial infection and Cryptococcus yeast forms). A focal
area in the parenchymal corresponding with a cryptococcoma showed surround-
ing gliosis and hemorrhage. The yeast forms stained positive with PAS stain.
The ZN stain was negative.

Repeat CT imaging 7 days into the patient’s hospitalization
suggests improvement in mass-effect with decreased edema, and an LP
is repeated with an opening pressure of 270 mm H,O. Positive growth
of C. neoformans is noted 4 days later, with a quantitative colony count
of 120 CFU/mL of CSF despite ongoing antifungal therapy. Note that
the patient had received roughly 50 doses of amphotericin by this
point (2.5 g cumulative dose). Corticosteroids begin to be tapered off.

After seizure-free ongoing improvement for a period of two
weeks, the patient suddenly develops status epilepticus with rapid
deterioration. He is transferred to intensive care but regrettably dies
the next day. His family agrees to an autopsy.

Gross pathology reveals leptomeninges clouded by scanty purulent
exudates over the surface of both hemispheres, features of elevated
intracranial pressure, and a 4 cm necrotic lesion with surrounding
edema in the parietal region of the left cerebral hemisphere (Figure
3 courtesy of Dr. Robert Lukande). Histopathology suggests
meningitis with inflammatory infiltrate, predominantly polymorphs
and cryptococcal yeast also present, in addition to a large abscess
surrounded by yeast. Brain specimens grow Cryptococcus neoformans.

Final Diagnosis: Culture-positive Cryptococcoma complicated
by immune reconstitution inflammatory syndrome

Conclusion

We have discussed a patient who presented with cryptococcal
relapse, subsequently complicated by a cryptococcoma with viable
organisms and IRIS. This review highlighted the clinical complexities
in the diagnosis and management of Cryptococcal relapse. To minimize
the probability of relapse, the key cornerstones of care are: improved
antifungal induction with the amphotericin, achieving CSF sterility,
secondary fluconazole prophylaxis, and ART initiation. . Despite these
successes, culture-positive relapse should still be suspected in patients
that present with supporting clinical presentation, particularly in
those who have received fluconazole monotherapy for induction and
have a paucity of CSF inflammation. The gold standard for diagnosis
of relapse is culture positive CSF after a documented sterile CSE. CSF
culture is essential while other testing such as CSF India ink, qualitative
CrAg, or CD4 count change are absolutely not diagnostically helpful
for differentiating relapse from IRIS. Thus, although not recommended
(as yet) by any guideline, we recommend continuing fluconazole at 800
mg/day through the first two weeks of consolidation therapy until the
CSF is known to be sterile.

There is however areas in relapse that need further research. There
are a few studies that have reflected the role of resistance testing and
its implementation. The role of primary and secondary prophylaxis in
development of future resistance has not been adequately studied. There
are also issues with clinical management of refractory cryptococcal
disease when limited options are available. There is also a challenge of
concomitant presentation of culture-positive relapse and paradoxical
CM-IRIS.
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