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In the Literature
Pulmonary Hypertension
in Schistosomiasis

Lapa M, Dias B, Jardim C, et al. Cardi-
opulmonary manifestations of hepato-
splenic schistosomiasis. Circulation 2009;
119:1518–23.

It is estimated that 4%–8% of individ-
uals infected with Schistosoma mansoni,
Schistosoma japonicum, or possibly Schis-
tosoma mekongi develop hepatosplenic
disease and that a proportion of those al-
so develop pulmonary arterial hyperten-
sion (PAH).

In one of the few examples of une-
quivocal life-long monogamy, schistoso-
mulae form pairs and continually copulate
within mesenteric venules. Some of the
several hundred eggs produced each day
lodge in presinusoidal periplortal spaces,
where they elicit a granulomatous re-
sponse, with subsequent fibrosis and, in
some, portal hypertension. The develop-
ment of PAH in some patients has been
hypothesized to be the result of the de-
velopment of shunting of blood from the
portal to the caval system, with eggs lodg-
ing in the pulmonary capillary bed. The
actual mechanism is likely to be more
complicated than this, because some stud-
ies suggest that the development of PAH
may occur in the absence of identifiable
ova in the pulmonary capillary bed and
that the observed histology is often indis-
tinguishable from that seen in primary
pulmonary hypertension.

Lapa and colleagues prospectively eval-
uated the prevalence of PAH in all patients
with symptomatic hepatosplenic schisto-
somiasis who were observed in the gas-
troenterology department of the hospital
of the University of Sao Paulo medical
school. Systolic pulmonary artery pressure
was calculated as a function of the tricus-
pid regurgitation jet observed by Doppler
echocardiography. By this method, 12
(18.5%) of 65 patients were found to have
a systolic pulmonary artery pressure 140
mm Hg. Eleven of the 12 then underwent

right heart catheterization (1 patient re-
fused), and PAH was confirmed in 5, rep-
resenting 7.7% of the total cohort. The
presence of pulmonary artery closing pres-
sure �15 mm Hg in 2 of the 5 patients
indicated the presence of postcapillary
pulmonary hypertension, whereas the
other 3 had precapillary hypertension.

The authors estimate, based on their
finding of a 7.7% prevalence of PAH in
patients with manifestations of hepato-
splenic schistosomiasis, that there are
1270,000 individuals with PAH related to
this infection in the world. If this calcu-
lation is correct, PAH adds significantly to
the global burden of illness due to schis-
tosomiasis. In places with adequate re-
sources, such as the tertiary referral center
in the capital of Brazil where this study
was performed, patients with hepatopul-
monary schistosomiasis should probably
routinely undergo estimation of their sys-
tolic pulmonary artery pressure by Dopp-
ler echocardiography and, if elevated, right
heart catheterization. The latter is impor-
tant, to distinguish between precapillary
and postcapillary disease, because the
therapeutic approach to these differ.

Immune Reconstitution
Inflammatory Syndrome (IRIS)
in HIV-Infected Patients
with Cryptococcal Meningitis

Bicanic T, Meintjes G, Rebe K, et al. Im-
mune reconstitution inflammatory syn-
drome in HIV-associated cryptococcal
meningitis: a prospective study. J Acquir
Immune Defic Syndr 2009; 51:130–4.

Published studies indicate that between
1 in 3 and 1 in 10 HIV-infected patients
receiving treatment for cryptococcal men-
ingitis in whom combination antiretro-
viral therapy (CART) is initiated develop
IRIS and that this occurs after median in-
tervals of 1–10 months. The wide vari-
ability reported in published reports may
be due, in part, to patient and therapeutic
heterogeneity and to the retrospective na-

ture of these studies. Bicanic and col-
leagues in Cape Town, South Africa, have
now prospectively evaluated previously
antiretroviral-naive HIV-infected patients,
examining the incidence, manifestations,
and outcomes of cryptococcal meningitis-
associated immune reconstitution inflam-
matory syndrome. The patients had been
enrolled in 2 prospective therapeutic stud-
ies, and each received induction therapy
with amphotericin B with or without flu-
cytosine for up to 14 days, followed by
fluconazole consolidation and mainte-
nance. CART (stavudine, lamivudine, and
either nevirapine or efavirenz) was initi-
ated 4 weeks after the start of antifungal
therapy.

Patients were observed for 9–14
months. IRIS developed in 11 (17%) of
65 patients after a median interval of 29
days (range, 19–63 days) after the initia-
tion of CART. All patients had headache
on presentation with IRIS, but none had
an abnormal mental status. Two patients
had a VIIth nerve palsy, and 1 of these
subsequently developed hemiparesis. Ce-
rebrospinal fluid (CSF) culture results
were negative for all patients but 1, from
whom Cryptococcus neoformans was tran-
siently isolated in small number (435
CFU/mL, a marked reduction from base-
line); this isolate had developed resis-
tance to fluconazole.

At the time of IRIS presentation, the
median opening pressure was 29 cm H20
compared to 18.5 cm H20 at the time of
diagnosis of cryptococcal meningitis, but
this difference was not statistically signif-
icant ( ). Also not achieving statis-P p .54
tical significance was the difference in CSF
WBC, although the proportion of neutro-
phils did increase from a median of 0%
to one of 10% ( ). The concentra-P ! .01
tions of protein and glucose were each
similar at the 2 time points, and there was
also no significant differences at the 2
points in CSF concentrations of inter-
feron-g, tumor necrosis factor–a, or in-
terleukin-6. The median CSF cryptococcal
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antigen titer had, however, decreased sig-
nificantly, from 1:2048 to 1:256; 3 patients
had a positive India Ink examination at
the time of IRIS. Only 2 patients under-
went brain imaging with computed to-
mography, and 2 of these had cerebral in-
farcts. Repeated lumbar punctures were
performed to reduce intracranial pressure
and relieve symptoms with a mean of 3
(range 1–12) being required; 4 patients
whose symptoms were unresponsive to
this intervention were given prednisolone.

A comparison with the 54 patients who
did not develop IRIS found that those with
IRIS experienced a greater increase of
CD4+ T cell count from baseline (mean
changes of 220 and 124 cells/mL, respec-
tively; ). Four of 11 patients withP p .01
IRIS died, as did 14 of 54 patients who
did not develop this complication, a dif-
ference that was not statistically signif-
icant. No factors at presentation were
found to be predictive of the development
of IRIS.

This prospective study indicates that the
development of IRIS in the setting of HIV-
infected patients with cryptococcal men-
ingitis occurs in almost 1 in 5 patients after

initiation of CART. Although the associ-
ated morbidity is considerable, mortality
is uncommon. Nonetheless, the occur-
rence of this complication in association
with this and other opportunistic infec-
tions has led to discussion regarding the
appropriate timing of initiation of CART.
This issue was addressed in a recently pub-
lished clinical trial that found no signifi-
cant difference in the incidence of IRIS
with early (median delay, 12 days) versus
deferred (median delay, 45 days) initiation
of antiretroviral therapy in patients with
a variety of opportunistic infections [1].
Early CART, however, was associated with
less frequent progression of AIDS or of
occurrence of death [1]. The study, how-
ever, was dominated by patients with
Pneumocystis jiroveci pneumonia, and
there was an insufficient number of pa-
tients with cryptococcal meningitis to al-
low a firm conclusion with regard to this
particular opportunistic infection. The
US Centers for Disease Control and Pre-
vention recommendations do not differ
greatly from the conclusion reached as a
result of this study in that they state that
initiation of CART might be delayed, es-

pecially in patients with elevated intra-
cranial pressure, until completion of in-
duction antifungal therapy—generally 14
days [2].

Patients with IRIS in the study by Bi-
canic and colleagues were predominantly
treated by repeated removal of CSF by
lumbar puncture to control the elevated
intracranial pressure and associated symp-
toms. The most recent recommendations
by the US Centers for Disease Control and
Prevention also indicate that both CART
and antifungal therapy should be contin-
ued [2]. They further state that “short-
course glucocorticosteroids are recom-
mended by certain specialists” (p. 50).
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