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Immune reconstitution inflammatory syndrome (IRIS) can complicate antifungal treatment of crypto-
coccosis. There are limited data on managing cryptococcal-associated IRIS. We describe an im-
munocompetent patient who developed IRIS complicating Cryptococcus neoformans meningitis, suc-
cessfully treated with thalidomide following failure of corticosteroid therapy. Data on thalidomide use in
cryptococcal IRIS are awaited.
Crown Copyright & 2014 Published by Elsevier B.V. on behalf of International Society for Human and

Animal Mycology This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Cryptococcal meningitis is the commonest form of fungal me-
ningitis. Infection caused by two main species, Cryptococcus neo-
formans and Cryptococus gattii, affects both immunocompromised
and immunocompetent hosts [1]. It commonly results in perma-
nent neurologic deficits and disability and mortality is high [1].

During antifungal therapy of cryptococcal meningitis, clinical
deterioration may occur despite evidence of mycological response.
Known as cryptococcal-immune reconstitution inflammatory
syndrome (c-IRIS), this paradoxical heightened immune response
was initially observed in HIV-infected patients following anti-
fungal therapy and reversal of immune deficiency with anti-
retroviral therapy [2]. However, it is increasingly recognized in
immunocompetent hosts [3,4]. Manifestations include worsening,
or relapse, of clinical symptoms and/or radiological findings.

Optimal management of c-IRIS is not well defined. The lack of
consensus case definitions and standardized diagnostic criterion
(particularly in non-immuncompromised individuals) make com-
parison of available therapies difficult [2]. Corticosteroids, non-
steroidal anti-inflammatory drugs (NSAIDs), interferon-γ (IFN-γ)
and tumor necrosis factor (TNF) antagonists have been previously
used with varying success [1,5]. Thalidomide has been prescribed
vier B.V. on behalf of International
es/by-nc-nd/4.0/).

(L.K. Somerville).
in a number of immunocompromised persons with c-IRIS, but its
efficacy in immunocompetent hosts is unclear [6,7].

Herein, we report for the first time, thalidomide use in c-IRIS
occurring during antifungal treatment of C. neoformans meningitis
in an immunocompetent host who was clinically deteriorating
despite corticosteroid therapy.
2. Case

A 36-year-old previously well female presented with head-
aches, ataxia and blurred vision. Two months earlier, a diagnosis of
tension headache was made when she noticed headache, neck
stiffness, nausea and vomiting; there was no improvement with
benzodiazepines and anti-depressants. She had no known co-
morbidities and was not receiving immunosuppressants. Neuro-
logical examination revealed dysarthria, incoordination and partial
left abducens nerve palsy. Non-contrast computed tomography
(CT) imaging of the brain revealed a small low-density lesion in
the left caudate head of indeterminate age.

Cerebrospinal fluid (CSF) analysis showed protein level of
0.37 g/L (normal range 0.15–0.45), glucose of 2.2 mmol/L (2.2–3.9),
91�106/L mononuclear cells, 89�106/L erythrocytes; opening
pressure was 35 cm H2O (normal range 10–20). Encapsulated
yeasts were seen on Indian ink stain, but gram stain and bacterial
cultures were negative. C. neoformans, subsequently identified on
canavanine-glycine-bromothymol blue agar, was cultured. The
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Fig. 2. Marked improvement following thalidomide treatment.
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minimum inhibitory concentrations of the isolate to amphotericin
B, fluconazole and 5-flucytosine (5-FC) were 0.50 mg/L, 8 mg/L and
4 mg/L respectively (Sensititres YeastOnes, TREK Diagnostic Sys-
tems, West Sussex, England). CSF and serum cryptococcal antigen
test (CALASs, Meridian Bioscience, Cincinnati, OH, USA) was po-
sitive with titers of 4096 and Z8192 respectively. HIV serology
was negative and her CD4 count was 609 cells/mL (corresponding
to 42%). Quantitative β-human chorionic gonadotropin levels were
not indicative of pregnancy. Intravenous liposomal amphotericin
(L-AMB) 3 mg/kg daily and 5-FC 25 mg/kg 6-hourly were
commenced.

Repeat lumbar puncture on day three of admission revealed
opening pressure of 60 cm H2O. Despite insertion of an external
ventricular drain the next day, bilateral sensorineural hearing loss,
followed by impaired consciousness developed by day seven of
therapy. On day 14, the ventricular drain was changed; no clinical
improvement was observed. Magnetic resonance imaging (MRI) of
the brain on day 19 revealed cryptococcomas in the left caudate
nucleus and right cerebellar hemisphere, with extensive supra-
and infra-tentorial leptomeningeal enhancement. Dexamethasone
4 mg thrice daily was commenced for raised intracranial pressure.

Due to clinical deterioration with fevers, increasing headache,
vomiting and agitation, she underwent repeat lumbar puncture on
day 21. CSF examination again showed encapsulated yeasts and
39�106/L leukocytes (100% mononuclear cells), but cultures were
negative for C. neoformans. There was no focal seizure activity on
electroencephalogram and CT venogram did not show intracranial
thrombosis. Empirical meropenem and vancomycin were com-
menced for suspected device-related ventriculomeningitis with-
out clinical improvement. Intracranial pressure (ICP) continued to
fluctuate up to 73 cm H2O.

Five weeks into therapy, further neurological deterioration was
observed and intubation was required for airway protection. ICP
was measured at 45–50 cm H2O. Repeat cerebral MRI showed
widespread new parenchymal contrast-enhancing nodules, en-
largement of the left caudate nucleus cryptococcoma with mass
effect and persistent leptomeningeal enhancement (Fig. 1). A
clinical diagnosis of c-IRIS was made. Given the lack of clinical
response to dexamethasone, thalidomide 100 mg daily was added.
Defervescence and significant neurological improvement were
observed within 3–7 days of commencing thalidomide. Repeat
cerebral MRI two weeks later showed reduction in leptomeningeal
enhancement and in the size of the caudate nucleus
Fig. 1. Axial T1 FLAIR with contrast showing meningeal and basal ganglia
enhancement.
cryptococcoma, but not the parenchymal nodules (Fig. 2).
Thalidomide therapy was continued for one month and dex-

amethasone was weaned over the same period. Antifungal therapy
was changed to fluconazole 800 mg daily after eight weeks of
combined L-AMB and 5-FC. The patient was discharged after eight
months and remains on fluconazole at 18 months. She walks with
a single-point stick, but still has persistent right leg spasticity,
requiring intermittent botulinum toxin injections.
3. Discussion

Thalidomide is a barbiturate-like medication with im-
munomodulatory and anti-inflammatory effects. It acts by mod-
ulating inflammatory cytokines, including TNF-α, IFN, interleukin
(IL)-10, IL-12 and cyclooxygenase 2 (COX-2). It also has anti-an-
giogenic properties, mediated by the depletion of vascular en-
dothelial growth factor (VEGF) receptors [8]. Licensed as an anti-
emetic in the 1950s, its use was discontinued by the early 1960s
due to its serious teratogenic potential. However it is now used in
treating hematologic and solid organ malignancies, and also for
infections, including Mycobacterium leprae, M. tuberculosis, HIV-
associated aphthous ulcers, wasting syndrome and Kaposi's sar-
coma. To our knowledge, this is the first reported case of thali-
domide use for the treatment of steroid-refractory IRIS associated
with C. neoformans meningitis in an immunocompetent person.

In non-immunosuppressed hosts, outcomes from central ner-
vous system cryptococcosis are typically poor, with reported
mortality rates of 16–44% [9–11]. Late diagnosis of infection, sub-
optimal management of raised ICP and the exuberance of host
responses in c-IRIS all contribute to the high morbidity. c-IRIS has
been described in C. neoformans and C. gattii infections in im-
munocompromised patients, but there is a paucity of reports in
immunocompetent hosts. The pathogenesis of c-IRIS in im-
munocompetent hosts parallels IRIS in HIV-infected persons, in
that successful antifungal therapy induces a change from the in-
itial Th2 to a Th1 cytokine response [4].

The diagnosis of IRIS in cryptococcal infections remains chal-
lenging due to the absence of specific diagnostic tests. In HIV-in-
fected persons, Haddow et al. propose diagnostic criteria for two
distinct types of c-IRIS; paradoxical c-IRIS and antiretroviral-as-
sociated IRIS [2], based on antecedent factors, strict clinical criteria
and exclusion of alternative causes of clinical deterioration. By
contrast, no consensus criteria for the diagnosis of IRIS are
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available in non-HIV-infected persons. Other investigators have
identified clinical, mycological and cytokine profile risk factors to
predict development of IRIS in HIV-infected persons [11,12]. Low
CD4 counts, persistent cryptococcal growth, paucity of in-
flammatory response with low CSF leukocytes, protein, and cyto-
kines including TNF-α, IFN-γ, IL-6 and IL-8 have all been observed
more often in HIV-infected patients who develop c-IRIS.

In the HIV population, paradoxical c-IRIS typically occurs after
4 weeks – 10 months of antifungal therapy, but can occur as early
as a few days. In our patient, significant clinical and radiological
deterioration was noted after five weeks of therapy, despite cor-
ticosteroids and appropriate antifungal therapy. c-IRIS was
strongly suspected after exclusion of other potential explanations
for her deterioration. CSF cytokines were not measured at initial
diagnosis or when c-IRIS was suspected, but may have been useful
in predicting the risk of or identifying c-IRIS, respectively.

In severe c-IRIS, corticosteroids are generally used to reduce the
inflammatory response and raised ICP [1]. The dose and duration
of therapy with corticosteroids is not defined, and is commonly
individualized, according to the clinical response. Interferon-γ is
not recommended, as it may exacerbate c-IRIS through its pro-
inflammatory effect [4]. Other agents, including NSAIDs and tha-
lidomide have also been used in treating c-IRIS, but data are lim-
ited to anecdotal experience and small numbers.

Brunel et al. previously reported successful use of thalidomide
in two HIV-infected patients with cryptococcal meningitis who
developed paradoxical IRIS after initiation of antifungal and anti-
retroviral therapy [6]. Both patients improved after commence-
ment of corticosteroids and thalidomide was used for up to 15
months to facilitate the weaning of steroids. Of note, the in-
vestigators were not able to demonstrate the immunomodulatory
effects of thalidomide by measuring serum cytokines including
TNF-α, IFN-γ, IL-6 and IL-8. By contrast, thalidomide was used in
our patient as her c-IRIS was steroid-refractory. Lortholary et al.
also successfully used thalidomide in another HIV-infected patient
with c-IRIS that developed enlarging lymphadenopathy following
antifungal and antiretroviral therapy [7]. Thalidomide was pre-
scribed for four months in total, and the lymphadenopathy
resolved.

Given the lack of data guiding the duration of thalidomide
therapy in immunocompetent patients with c-IRIS, our patient's
considerable improvement and the potential for adverse effects
including irreversible peripheral neuropathy, we treated her for
four weeks only. Our patient tolerated thalidomide well with no
significant adverse effects.

Thalidomide represents one of the few therapeutic options
for patients with steroid-refractory c-IRIS. Further reports of its
use in this situation and as primary therapy for c-IRIS in both
immunocompromised and immunocompetent patients are
awaited.
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