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Case Report. Recurrence of increased intracranial
pressure with antiretroviral therapy in an AIDS patient
with cryptococcal meningitis

Fallbericht. Wiederanstieg des Intrakranialdrucks bei antiretriviraler
Therapie an einem AIDS-Patienten mit Cryplococcus-Meningitis
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Summary. We present the case of an AIDS
patient with cryptococcal meningitis who, after
an excellent clinical and mycological response to
antifungal therapy, developed an exacerbation of
signs and symptoms, including elevated intra-
cranial pressure and an increase in cerebrospinal
fluid cryptococcal antigen and white blood cells,
following the initiation of highly active antiretro-
viral therapy (HAART). Cultures vyielded no
growth and the patient responded to repeated
lumbar punctures without changing or intensify-
ing antifungal therapy. To our knowledge, this
is the first report of symptomatic -elevated
intracranial pressure occurring during HAART-
related immune recovery in a patient with cryp-
tococcal meningitis. Exacerbation of symptoms
does not necessarily reflect mycological failure
that requires a change in antifungal therapy, but
may relate to acutely increased intracranial pres-
sure that will respond to simple measures, such
as repeated lumbar punctures.

Zusammenfassung. Es wird ein AIDS-Patient
mit Cryptococcus-Meningitis vorgestellt, der klinisch
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und mykologisch exzellent auf die antimykotische
Therapie ansprach, dann aber in der Sympto-
matik wieder exazerbierte mit erhohtem Liquor-
druck und Zunahme von Cryptococcus-Antigen und
weilen Blutzellen im Liquor nach Beginn einer
hochaktiven antiretroviralen Therapie (HAART).
Kulturen ergaben kein Wachstum, und der
Patient sprach auf Lumbalpunktionen an, ohne
dass die antimykotische Chemotherapie gedndert
oder intensiviert wurde. Nach unserer Kenntnis
ist dies der erste Bericht einer symptomatischen
Liquordruckzunahme unter HAART-bezogener
Immunholung bei Cryptococcus-Meningitis. Eine
solche Exazerbation der Symptomatik spiegelt
nicht notwendigerweise einen mykologischen
Fehlschag wider, der einer Anderung der anti-
mykotischen Chemotherapie bedarf, sondern
kann auf akut erhohtem Liquordruck beruhen,
der mit einfachen MaBnahmen, wie wiederholten
Lumbalpunktionen, korrigierbar ist.

Introduction

Cryptococcal meningitis is a common AIDS-
defining opportunistic infection in patients with
HIV infection [1, 2]. In this population, infec-
tion 1is characterized by a large burden of fungal
organisms associated with a minimal immune
and inflammatory response [3]. Elevated intra-
cranial pressure (ICP) is commonly noted and
has been associated with a poor prognosis [3-5].
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The advent of highly active antiretroviral
therapy (HAART) has resulted in a dramatic
decrease in the incidence of opportunistic infec-
tions, including cryptococcosis, in HIV-infected
patients [6]. The immune recovery after treat-
ment with HAART has led to reports of
paradoxical worsening of symptoms and devel-
opment of opportunistic infections [7, 8]. We
describe a patient with recurrence of symptoms
of cryptococcal meningitis, including elevated
ICP, after institution of HAART.

Case report

A 33-year-old man presented on 10 December,
1997 with a 5-week history of headaches, emesis,
a weight loss of 10 pound, photophobia, aphasia
and periodic left face and lower extremity numb-
ness. On admission he was febrile to 37.9 °C,
lethargic, had garbled speech and mild right-
sided weakness. Oropharyngeal candidosis and

cervical adenopathy were noted. A computerized
tomography (C'T) scan of his head showed only
diffuse atrophy. A lumbar puncture revealed an
opening pressure of 35 cm HyO; the cerebro-
spinal fluid (CSF) showed 50 white blood cells
(WBC) pl =" (90% mononuclear cells), glucose
35 mg dl~' and protein 214 mg dl~" (Fig. 1).
The India ink preparation and CSF cryptococcal
antigen (CRAG) were reported as positive and
cultures yielded Cryptococcus neoformans. An HIV
enzyme-linked immunosorbent assay and con-
firmatory Western blot assay were positive.
Amphotericin B therapy was initiated and the
patient was transferred to the Ann Arbor
Veterans Affairs Medical Center.

On arrival, on 24 December, 1997, his tem-
perature was 38.3 °C; the neurologic examina-
tion, including a fundoscopic examination, was
normal. Lumbar puncture revealed that the open-
ing pressure had decreased to 18 cm HyO; CSF
WBC were 91 pl™"' (96% mononuclear cells),

0P (cmH,0) 3 18 54 23 33 35 2%
WBC (nul™) 50 91 29 4 500 53 29
Protein (mgdI™) 214 144 82 280 152 162 129
Glucose (mgdl™) % 28 59 37 38 38 a7
India ink (+)  (+) (+) (+) (+) (+) (+)
CRAG (CSF) (+) 16384 8192 2048 8192 512 512
Culture W) ) ) (-) (-) -) (-)
Symptoms [ headache | | headache |
l photophobia | [ photophobia |
[ mental status changes |
CD4 (nul™) 67 370 410
VL (copiesml™) 650000 537 <400
HIV Rx Iu_—| stavudine, laumivudine, nevirapine b—"
| | | | | | | | | |
17 24 27 5 15 28 13 27 10 27
December 1997 January 1998 February 1998 March 1998

Figure 1.

Clinical course of cryptococcal meningitis in a patient with HIV infection illustrating worsening of intracranial pressure, white blood cell

count (WBC)), protein and cryptococcal antigen (CRAG) following initiation of antiretroviral therapy. OP, opening pressure; CSF, cerebrospinal fluid;

VL, viral load; Rx, treatment.
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protein 144 mg dl™' and glucose 28 mg dl™".
The CSF cultures remained positive. CSF and
serum CRAG titres were both 1:16384 and
cultures of CSF again yielded Cr. neoformans.
The CD4 cell count and viral load were
67 ul~" and 650000 copies ml~ ', respectively.
Amphotericin B was continued at a dose
of 0.7mgkg 'per day and flucytosine
(100 mg kg~ ' per day) was added to his regimen.

Throughout his course, the patient’s mental
status waxed and waned and he complained of
severe headaches. Follow-up lumbar punctures
revealed persistently elevated ICP as high as
54 cm HyOj; subsequently a ventriculostomy was
placed to monitor and more consistently main-
tain his ICP within the normal range. After
10 days, his ICP remained stable at approxi-
mately 23 cm HyO and the ventriculostomy was
removed. Two weeks after initiation of anti-
fungal therapy his CSI' cultures yielded no
growth and after 3 weeks, on 15 January, 1998
the regimen was changed to fluconazole (400 mg
daily). Stavudine (40 mg twice daily), lamivudine
(150 mg twice daily) and nevirapine (200 mg
twice daily) were initiated.

The patient did well until 3 weeks after start-
ing HAART when photophobia, headaches and
confusion recurred. A head CT was unchanged,
but a repeat lumbar puncture on 13 February,
1998 revealed an increase in the opening pres-
sure to 33 cm HoO and an elevated CSF WBC
and CRAG titre (Fig. 1). The CGSF cultures
remained negative. At that time, his CD4 cell
count had boosted to 370 ul~' with a 3.1 log
reduction in viral load to 537 copies ml~'. Flu-
conazole was continued at the same dose and
the patient was followed closely. Two weeks later
his CSF WBC and CRAG had improved and
4 weeks later he was again asymptomatic with a
normal opening pressure on follow-up lumbar
puncture at week 6 (27 March, 1998). Today, he
remains on fluconazole (200 mg daily) and is
asymptomatic.

Discussion

Since the advent of HAART therapy, opportu-
nistic infections with both atypical presentations
and unusual clinical courses have been reported.
We describe a patient with cryptococcal menin-
gitis complicated by severe intracranial hyper-
tension. After improving on appropriate therapy
and after achieving an excellent virologic and
immunologic response to HAART, the patient’s
symptoms and elevated intracranial pressure
recurred. He 1mproved clinically following
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lumbar puncture without altering his antifungal
therapy. To our knowledge this is the first report
of a patient developing the dangerous compli-
cation of elevated ICP during the course of
iImmune reconstitution.

The phenomenon of immune reconstitution
has been implicated in two clinical patterns of
disease. First, opportunistic infections such as
cytomegalovirus retinitis and mycobacterial lym-
phadenitis have appeared for the first time in
patients recently started on HAART therapy [7,
8]. Alternatively, symptoms of a previously diag-
nosed opportunistic infection have been noted
to recur while the patient is on adequate therapy
and in the absence of positive cultures for the
organism [9]. Most occurrences of immune
reconstitution have been in patients whose CD4
cell counts, initially <100 ].Llfl, increased several-
fold within a few weeks to months, presum-
ably allowing a vigorous immune response to
the infecting organism.

Several instances of immune reconstitution
influencing the course of cryptococcosis have
been reported previously [10-13]. Four patients
who developed previously unrecognized crypto-
coccal infections (meningitis in three, lymph-
adenitis in one) only after initiation of HAART
have been reported [10, 12, 13]. Three cases
of cryptococcal lymphadenitis that occurred in
patients receiving antifungal therapy for prior
cryptococcal meningitis also have been described;
all three recovered without changing their anti-
fungal regimen [I11, 13]. Two additional
patients had a clinical picture similar to that of
our patient; both had recurrence of meningeal
signs and symptoms despite ongoing antifungal
therapy [10, 12]. Further data are available for
only one of these two patients. Similar to our
patient, this patient had negative CSF crypto-
coccal cultures and recovered without intensify-
ing his treatment regimen; unfortunately, ICP
was not assessed in this patient [10].

Elevated ICP is a serious but not uncommon
complication of cryptococcal meningitis. In one
recent study, 76% of 221 AIDS patients with
cryptococcal meningitis had opening pressures
>19 ecm HyO, of which 27% were >35 cm
H,O [5]. The group with severely elevated ICP
had a significantly greater fungal burden as
measured by CRAG titre. Those patients with
ICP =225 cm HyO had shortened long-term
survival; the prognosis worsened as the ICP
increased.

The mechanisms leading to elevated ICP in
cryptococcal meningitis are not definitively
known. Obstructive hydrocephalus with enlarged
ventricles is rare but can be caused by mass
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lesions, such as cryptococcomas. In most patients,
however, ventricles are not enlarged on radio-
graphic imaging despite the presence of elevated
ICP, leading some to describe this as a pseudo-
tumour cerebri-like syndrome [14, 15]. Obstruc-
tion of CSF outflow across the arachnoid villi
or through lymphatic channels probably plays an
important role and would be consistent with the
presence of ventricles with normal appearance.
This obstruction could be caused by the crypto-
coccal organism itself or aggregates of capsular
polysaccharide [16]. Polysaccharide aggregates in
the interstitial spaces may also alter CSF drain-
age leading to cerebral oedema [4, 14]. Lysis of
the organism during antifungal treatment and
the subsequent release of D-mannitol or capsular
polysaccharide may increase the osmolality of
the CSF and the interstitial fluid leading to a
net influx of fluid [5, 16], although this has not
been verified [17, 18].

Although no controlled trials have been con-
ducted to link treatment of elevated ICP with
improved survival, knowledge of the importance
of ICP management in other conditions supports
the aggressive management of ICP in this setting
as well [19]. After obstructive hydrocephalus has
been ruled out, initial treatment should include
repeated lumbar punctures with the removal of
high volumes of GSF. For patients in whom this
manoeuvre is not adequate to control ICP, the
use of temporary devices such as ventricu-
lostomies or lumbar drains may be needed [5,
14]. A small number of patients may require
placement of a permanent ventriculoperitoneal
or lumboperitoneal shunt because of persistent
intracranial hypertension [14, 20, 21]. In our
patient, transient ventriculostomy drainage was
adequate to control the initial symptoms and
repeated high volume lumbar punctures success-
fully controlled his ICP when his symptoms
recurred.

High-dose corticosteroid therapy appears to
have little role in the management of increased
ICP in AIDS patients with cryptococcal menin-
gitis and in fact may be associated with clinical
failure and early death [5]. Neither acetazol-
amide nor mannitol have been shown to be
effective in the management of elevated ICP
associated with cryptococcal meningitis and
currently are not recommended [19].

This report documents elevated ICP as an
important complication of immune reconstitu-
tion disease after cryptococcal meningitis and
supports maintaining but not intensifying anti-
fungal therapy. Physicians caring for patients
with AIDS on HAART should be aware of this
complication of cryptococcal infection and be

prepared to monitor and aggressively treat
elevated ICP in this setting.
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