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Should we perform the serum
cryptococcal antigen test in people
living with HIV hospitalized due to a
community-acquired
pneumonia episode?

Adriana Paulino Silva1, Carolina Toniolo Zenatti1,
Claudia Figueiredo-Mello1,2, Marinella Della Negra1,
Anna S Levin2, David R Boulware3 and Jos�e Ernesto Vidal2,4,5

Abstract

Community-acquired pneumonia (CAP) is a common cause of hospitalization among people living with human immu-

nodeficiency virus (PLWH), particularly those with severe immunosuppression. Pulmonary disease due to cryptococ-

cosis is uncommonly reported and likely under-diagnosed. There is scarce information about cryptococcal antigen

(CrAg) prevalence in PLWH with CAP. The objectives of this study were to identify among PLWH who were hospi-

talized with CAP: (i) the prevalence of serum CrAg positivity, (ii) the proportion with asymptomatic vs. symptomatic

cryptococcosis; and (iii) the prevalence of serum CrAg positivity in CD4þ T-cell count <100 cells/mm3. We performed a

sub-analysis of a prospective cohort of hospitalized adults enrolled into a randomized clinical trial testing therapy for

CAP. We included 202 participants who had serum CrAg testing performed. We found a 3.5% prevalence of serum

CrAg-positivity overall, being higher (5.7%) in CD4þ T-cell count <100 cells/mm3. Overall, asymptomatic and symp-

tomatic cryptococcosis were present in 2.0% and 1.5%, respectively. This study identifies a target population for CrAg

testing: PLWH hospitalized with diagnosis of CAP, particularly those with CD4þ T-cell count <100 cells/mm3 where the

number needed to test was 18 to detect 1 CrAg-positive person. This approach may facilitate the detection of asymp-

tomatic cryptococcal infection and allow a timely diagnosis of symptomatic cryptococcal disease.
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Introduction

Cryptococcal meningitis is the most common clinical
manifestation of cryptococcosis among people
living with human immunodeficiency virus (PLWH).
Cryptococcosis continues to cause high rates of mortal-
ity, particularly in low- and middle-income countries.1

Although the respiratory system is the portal of entry of
Cryptococcus neoformans and C. gattii, isolated pneu-
monia without other organ involvement is infrequently
reported and diagnosed in PLWH. In contrast,
community-acquired pneumonia (CAP) is a common
cause of hospitalization among PLWH, particularly
those with severe immunosuppression.2 In addition,
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key strategies in the management of PLWH with severe
immunosuppression include both the timely diagnosis of
symptomatic cryptococcosis in order to initiate antifun-
gal treatment and the identification of isolated crypto-
coccal antigenemia in order to initiate pre-emptive
therapy.3,4

This study’s three objectives were to identify among
PLWH who were hospitalized with CAP: (i) the
prevalence of serum cryptococcal antigen (CrAg)
positivity, (ii) the proportion with asymptomatic vs.
symptomatic cryptococcosis; and (iii) the prevalence
of serum CrAg positivity in patients with CD4þ
T-cell count <100 cells/mm3.

Methods

This is a sub-analysis of a randomized clinical trial that
enrolled adults �18 years of age with clinically and
radiologically suspected CAP who required antibiotic
treatment (denoting a clinical diagnosis of bacterial
pneumonia) and hospitalization. This trial included
224 PLWH (Brazilian Clinical Trials Registry: RBR-
8wtq2b) at Instituto de Infectologia Em�ılio Ribas, a
tertiary teaching infectious diseases hospital in S~ao
Paulo, Brazil.5 An extensive work-up for etiology of
pneumonia was available, including: blood
samples for bacterial, fungal, and mycobacterial cul-
tures; sputum for direct examination for Pneumocystis
jirovecii and acid-alcohol-resistant bacilli, and cultures
for bacteria, fungi, and mycobacteria; blood samples
for serology for Chlamydophila pneumoniae and
Mycoplasma pneumoniae; blood samples for
Streptococcus pneumoniae and Haemophilus influenzae
by PCR; urinary antigen test for Legionella pneumo-
phila serogroup 1; nonquantitative PCR methods
for C. pneumoniae, L. pneumophila, M. pneumoniae,
P. jirovecii, and adenovirus in respiratory samples;
and nasopharyngeal swabs were tested by real time-
PCR for the following agents: parainfluenza viruses 1
to 3, respiratory syncytial virus, influenza viruses A
and B, human coronaviruses CoV NL63, HKU1,
OC43 and 229E, enterovirus, rhinovirus, adenovirus,
bocavirus, human metapneumovirus, C. pneumoniae,
Bordetella pertussis, and M. pneumoniae. In addition,
a serum cryptococcal antigen latex agglutination test
(CrAg LA) was performed.6

For this sub-study, we excluded participants missing
serum CrAg test results (n¼ 12), those with a known
history of cryptococcal disease (n¼ 5), or those with
non-infectious cause for the pulmonary disease
(n¼ 5). Lumbar punctures were routinely performed
among CrAg-positive participants to determine the
presence of central nervous system cryptococcosis.
Clinical and laboratory data, including CD4þ T-cell
counts, were prospectively collected during the parent

clinical trial and from the electronic hospital database.
We summarized categorical variables with n (%) and
summarized quantitative variables with mean and stan-
dard deviation (SD), median and interquartile range
(IQR), or median and minimum–maximum (min–
max), as appropriate.

Results

We included 202 participants admitted with a diagnosis
of CAP who had CrAg testing performed. Among par-
ticipants, 68% (n¼ 137) were men and the mean
(�SD) age was 40 (�12) years. Overall, 80% (161/
202) were antiretroviral therapy (ART) experienced,
but only 17% (34/161) reported regular ART use.
Among 184 participants with CD4þ T-cell count mea-
sured, the median (IQR) CD4þ T-cell count was 51
(16–234) cells/mm3 with 57% (106/184) having a
CD4þ T-cell count <100 cells/mm3. Only 13%
(n¼ 27) of hospitalized participants with pneumonia
had human immunodeficiency virus (HIV) viral loads
of <50 copies/mL.

The prevalence of serum CrAg positivity was 3.5%
(7/202; 95% confidence interval [CI], 1.4% to 7.0%).
Table 1 reports the main clinical and laboratory
characteristics of these CrAg-positive participants.
Four (2.0%) of 202 cases were classified as asymptom-
atic cryptococcal antigenemia, and three (1.5%) of 202
cases had symptomatic cryptococcosis. The median
(min–max) CD4þ T-cell counts were 67 (19–920)
cells/mm3 and 12 (4–18) cells/mm3 in asymptomatic
cryptococcal antigenemia and symptomatic cryptococ-
cosis, respectively (P¼ 0.034). Among symptomatic
cryptococcosis, one had culture-proven symptomatic
cryptococcal meningitis; one had culture-proven
asymptomatic cryptococcal meningitis associated with
clinical and radiological diagnosis of pneumonia but
without a bacterial etiologic diagnosis (with pneumonia
possibly caused by Cryptococcus); and one had
pathology-proven symptomatic cryptococcal pneumo-
nia. The prevalence of serum CrAg positivity in pneu-
monia patients with CD4þ T-cell count <100 cells/
mm3 was 5.7% (6/106; 95%CI, 2.1% to 11.9%). The
other serum CrAg-positive participant had a CD4þ
T-cell count of 920 cells/mm3, HIV viral load of
<50 copies/mL, and was adherent to ART. He was
serum CrAg-positive and was classified as asymptom-
atic cryptococcosis; however, this may have been a
false positive latex agglutination test.

None of the patients received preemptive cryptococ-
cal treatment during hospitalization. Patient number 1
(Table 1) developed a culture-proven cryptococcal
meningitis seven months later. Unfortunately, long-
term follow-up was unavailable for the other
participants.

2 International Journal of STD & AIDS 0(0)



T
a
b
le

1
.
C
h
ar
ac
te
ri
st
ic
s
o
f
p
e
o
p
le

liv
in
g
w
it
h
H
IV
/A
ID
S
h
o
sp
it
al
iz
e
d
d
u
e
to

co
m
m
u
n
it
y-
ac
q
u
ir
e
d
p
n
e
u
m
o
n
ia
an
d
p
o
si
ti
ve

se
ru
m

cr
yp
to
co
cc
al
an
ti
ge
n
.

ID

A
ge

(y
e
ar
s)
/

ge
n
d
er

C
D
4
þ

ce
lls
/m

m
3

C
lin
ic
al

p
re
se
n
ta
ti
o
n

R
ad
io
lo
gi
ca
l

fin
d
in
gs

C
o
m
m
u
n
it
y-
ac
q
u
ir
e
d

p
n
e
u
m
o
n
ia
e
ti
o
lo
gy

an
d
o
th
er

d
ia
gn
o
si
s

P
n
eu
m
o
n
ia

tr
e
at
m
en
t

Sy
m
p
to
m
at
ic

cr
yp
to
co
cc
o
si
s

C
SF

cu
lt
u
re
;

C
SF

C
rA

g

Fu
n
ga
l
b
lo
o
d

cu
lt
u
re
s

Se
ru
m

C
rA

g

ti
te
r

C
ry
p
to
co
cc
al

tr
ea
tm

e
n
t

H
o
sp
it
al

o
u
tc
o
m
e

1
5
8
/M

al
e

8
5

P
ro
d
u
ct
iv
e
co
u
gh
,

p
le
u
ri
ti
c
p
ai
n

In
te
rs
ti
ti
al

in
fil
tr
at
e

an
d

co
n
so
lid
at
io
n

R
ho
do
co
cc
us

(c
u
lt
u
re
-p
ro
ve
n
in

sp
u
tu
m

an
d
b
lo
o
d
);

C
an
di
da

e
so
p
h
ag
it
is

C
e
ft
ri
ax
o
n
e
þ

az
it
h
ro
m
yc
in
þ

T
M
P
-S
M
X

N
o

N
o
lu
m
b
ar

p
u
n
ct
u
re

p
er
fo
rm

ed

N
e
ga
ti
ve

1
:1
6

N
o
n
e
c

D
is
ch
ar
ge

to
h
o
m
e

2
5
1
/M

al
e

4
9

D
ry

co
u
gh
,

d
ys
p
n
e
a,

p
le
u
ri
ti
c
p
ai
n

In
te
rs
ti
ti
al

in
fil
tr
at
e

Pn
eu
m
oc
ys
tis

(P
C
R
-p
ro
ve
n

in
sp
u
tu
m
);

o
ra
l
th
ru
sh

C
e
ft
ri
ax
o
n
e
þ

az
it
h
ro
m
yc
in
þ

T
M
P
-S
M
X

N
o

N
o
gr
o
w
th
;

n
eg
at
iv
e

C
rA

g

N
e
ga
ti
ve

1
:1
6

N
o
n
e

D
is
ch
ar
ge

to
h
o
m
e

3
4
3
/M

al
e

1
8

P
ro
d
u
ct
iv
e
co
u
gh
,

d
ys
p
n
e
a,

p
le
u
ri
ti
c
p
ai
n

In
te
rs
ti
ti
al

in
fil
tr
at
e

N
o
e
ti
o
lo
gy

id
e
n
ti
fie
d

C
e
ft
ri
ax
o
n
e
þ

az
it
h
ro
m
yc
in

Y
e
sa

C
ry
p
to
co
cc
us

ne
of
or
m
an
s

an
d
p
o
si
ti
ve

C
rA

g

N
e
ga
ti
ve

1
:5
1
2

A
m
p
h
o
te
ri
ci
n
þ

flu
co
n
az
o
le

D
e
at
h

4
4
3
/M

al
e

9
2
0

P
ro
d
u
ct
iv
e
co
u
gh
,

d
ys
p
n
e
a,
p
le
u
ri
ti
c

p
ai
n
,
fe
ve
r

C
o
n
so
lid
at
io
n

R
h
in
o
vi
ru
s

(s
w
ab
-P
C
R

Fi
lm
A
rr
ay

R
e
sp
ir
at
o
ry

P
an
e
l)
d

C
e
ft
ri
ax
o
n
e

N
o

N
o
gr
o
w
th
;

n
eg
at
iv
e
C
rA

g

N
e
ga
ti
ve

P
o
si
ti
ve

b
N
o
n
e

D
is
ch
ar
ge

to
h
o
m
e

5
4
7
/M

al
e

1
2

D
ry

co
u
gh
,

p
le
u
ri
ti
c
p
ai
n
,

m
e
n
ta
l
co
n
fu
si
o
n

In
te
rs
ti
ti
al

in
fil
tr
at
e

an
d

co
n
so
lid
at
io
n

Pn
eu
m
oc
ys
tis

(P
C
R
-p
ro
ve
n

in
sp
u
tu
m
)

C
e
ft
ri
ax
o
n
e
þ

az
it
h
ro
m
yc
in
þ

T
M
P
þS

M
X

Y
e
s

C
ry
p
to
co
cc
us

ne
of
or
m
an
s;

p
o
si
ti
ve

C
rA

g

P
o
si
ti
ve

1
:1
0
2
4

A
m
p
h
o
te
ri
ci
n
þ

flu
co
n
az
o
le

D
is
ch
ar
ge

to
h
o
m
e

6
5
0
/M

al
e

4
P
ro
d
u
ct
iv
e
co
u
gh
,

p
le
u
ri
ti
c
p
ai
n
,
fe
ve
r

In
te
rs
ti
ti
al

in
fil
tr
at
e

an
d

co
n
so
lid
at
io
n

C
ry
p
to
co
cc
o
si
s

(p
u
lm
o
n
ar
y

p
at
h
o
lo
gy
-p
ro
ve
n
)

C
e
ft
ri
ax
o
n
e
þ

cl
ar
it
h
ro
m
yc
in

Y
e
sa

N
o
gr
o
w
th
;

n
eg
at
iv
e
C
rA

g

N
e
ga
ti
ve

P
o
si
ti
ve

b
A
m
p
h
o
te
ri
ci
n
þ

flu
co
n
az
o
le

D
is
ch
ar
ge

to
h
o
m
e

7
6
3
/M

al
e

1
9

D
ry

co
u
gh
,

d
ys
p
n
e
a,

p
le
u
ri
ti
c
p
ai
n
,
fe
ve
r

In
te
rs
ti
ti
al

in
fil
tr
at
e

Pn
eu
m
oc
ys
tis

(P
C
R
-p
ro
ve
n

in
sp
u
tu
m
);

cy
to
m
e
ga
lo
vi
ru
s

e
so
p
h
ag
it
is

C
e
ft
ri
ax
o
n
e
þ

az
it
h
ro
m
yc
in
þ

T
M
P
-S
M
X

N
o

N
o
gr
o
w
th
;

n
eg
at
iv
e
C
rA

g

N
e
ga
ti
ve

1
:4

A
m
p
h
o
te
ri
ci
n
þ

flu
co
n
az
o
le

D
is
ch
ar
ge

to
h
o
m
e

C
SF
:
ce
re
b
ro
sp
in
al
flu
id
;
C
rA

g:
cr
yp
to
co
cc
al
an
ti
ge
n
la
te
x
ag
gl
u
ti
n
at
io
n
te
st
;
P
C
R
:
p
o
ly
m
e
ra
se

ch
ai
n
re
ac
ti
o
n
;
T
M
P
-S
M
X
:
tr
im
e
th
o
p
ri
m
-s
u
lfa
m
e
th
o
x
az
o
le
;
C
A
P
:
co
m
m
u
n
it
y-
ac
q
u
ir
e
d
p
n
e
u
m
o
n
ia
.

a
A
b
se
n
ce

o
f
n
e
u
ro
lo
gi
ca
l
co
m
p
la
in
ts
.

b
O
n
ly
q
u
al
it
at
iv
e
as
sa
y
w
as

p
e
rf
o
rm

e
d
.

c
D
ev
e
lo
p
ed

cu
lt
u
re
-p
ro
ve
n
cr
yp
to
co
cc
al
m
e
n
in
gi
ti
s
se
ve
n
m
o
n
th
s
la
te
r.

d
B
io
Fi
re

D
ia
gn
o
st
ic
s,
Sa
lt
L
ak
e
C
it
y,
U
T
,
U
SA

.

Silva et al. 3



Discussion

We found 3.5% of PLWH adults hospitalized with
CAP were serum CrAg positive, and the prevalence
of serum CrAg positivity was 5.7% in patients with
CD4þ T-cell count <100 cells/mm3.

Recently, the World Health Organization recom-
mended a package of interventions for PLWH with
advanced HIV disease including screening, treatment,
and/or prophylaxis for major opportunistic infections,
including cryptococcosis and tuberculosis.4 Routine
serum CrAg screening followed by pre-emptive anti-
fungal therapy if CrAg-positive should be considered
in patients with CD4þ T-cell count <100 cells/mm3 to
reduce the development of cryptococcal disease.3,4

Although this recommendation is derived from stud-
ies among ART-naı̈ve persons, this strategy should be
pursued among PLWH with advanced disease who are
re-engaging into care after a period of ART interrup-
tion or who are failing ART and unwell.4 The profiles
of patients included in this study and the results of
prior studies performed in Latin America and Africa
reinforce this strategy.7–10

Initial cryptococcal infection is most often asymp-
tomatic, but cryptococcosis can present as subacute
pneumonia. CrAg may precede by several weeks to
months the manifestation of meningitis. However,
in clinical practice, routine CrAg testing is uncommon
when a patient presents with pulmonary disease with-
out neurologic symptoms. Cryptococcal lung involve-
ment can be observed among 38–78% of autopsies
of PLWH with disseminated cryptococcosis.11

However, isolated cryptococcal pneumonia is less fre-
quent even in autopsy studies (for example, 7% in
autopsies of PLWH with cryptococcosis).11 In the pre-
sent study, only one patient had confirmed pulmonary
cryptococcosis and all but one of the other six CrAg-
positive patients had other confirmed etiologies to
explain the respiratory findings. Interestingly, the
single patient without an etiologic diagnosis of pneu-
monia had cryptococcal meningitis; therefore, pulmo-
nary cryptococcosis cannot be excluded. This patient
had no neurologic complaints, and cryptococcal men-
ingitis was confirmed only after lumbar puncture was
performed in response to the serum CrAg.
Accordingly, a recent study reported that up to
one-third of asymptomatic CrAg-positive patients
have concurrent central nervous system
cryptococcal involvement.12 This is particularly true
as the CrAg titer rises above 1:160.13 These cases of
‘subclinical cryptococcal meningitis’ are likely under-
recognized. World Health Organization guidelines do
not specifically recommend lumbar punctures among
asymptomatic CrAg-positive patients in 2011,14 but

this recommendation was updated in 2018.3 Thus,
lumbar puncture should be used routinely to investi-
gate cryptococcal meningitis in all CrAg-positive
patients, even those without symptoms.3,4,12 In the
same study, blood CrAg titer using lateral flow assay
(LFA) (�1:160) was significantly associated with cryp-
tococcal meningitis in both asymptomatic and symp-
tomatic patients.12 In accordance with this, our patient
with cryptococcal meningitis but without neurological
manifestations showed CrAg latex agglutination titres
of 1:512 equating to an approximate CrAg LFA titer
of �1:1280.15

In the present study, two patients with confirmed
cryptococcal meningitis had P. jirovecii pneumonia,
which pulmonary cryptococcosis can mimick.16–18

There is scarce information about the frequency of
cryptococcal antigenemia in hospitalized PLWHA
with PAC, but cryptococcal pneumonia is rarely
reported; also, rarely is CrAg reported as part of diag-
nostic pulmonary testing.5 Contrary to this general
assumption, Harris et al. studied PLWH in rural
Thailand demonstrating among patients hospitalized
for an acute respiratory illness, 13.1% were serum
CrAg-positive and 40% may have had cryptococcal
pneumonia.19 Similarly, in Uganda, among 563 hospi-
talized PLWH with cough for �2weeks and suspected
tuberculosis, 5.7% were CrAg positive.

In this study, the patients had no clinical suspicion
of cryptococcal disease. Interestingly, none of the
CrAg-positive patients who underwent bronchoscopy
were diagnosed with cryptococcal pneumonia.20

Our results from Brazil as well as the studies from
Thailand and Uganda suggest that when tested for,
CrAg-positivity is relatively common among PLWH
with pulmonary disease, particularly in patients with
severe immunosuppression. In our study, the popula-
tion was patients with probable bacterial CAP who
were enrolled into a clinical trial of bacterial pneumo-
nia therapy. Thus, we did not include patients with
other radiographic patterns (e.g. clustered nodular
pattern, solitary pulmonary nodule, mass with/without
cavitation, or scattered nodules) where cryptococcal
disease is a concern.17,18,21,22 For future research stud-
ies of bacterial pneumonia or tuberculosis in PLWH,
CrAg testing should always be included as part of the
initial evaluation.

The limitations of this study correspond to its retro-
spective design. However, we have been able to retrieve
the information needed to achieve the desired goals.

In addition, CrAg-positive serum only demonstrates
the presence of cryptococcal antigen, but does not nec-
essarily indicate cryptococcal pneumonia. Ideally, all
CrAg-positive patients included in this study should
have undergone bronchoscopy with bronchoalveolar

4 International Journal of STD & AIDS 0(0)



lavage in order to systematically assess the diagnosis of

cryptococcal pneumonia. Finally, considering that

LFA performance is more sensitive than any other diag-

nostic test for cryptococcosis, it is possible that some

cases may have been underdiagnosed in this study.
In conclusion, we found a high prevalence (3.5%) of

CrAg-positivity in PLWH admitted with a diagnosis of

CAP; 2.0% of the cases were classified as asymptom-

atic cryptococcal antigenemia and 1.5% had symptom-

atic cryptococcosis. The prevalence of CrAg-positivity

was higher (5.7%) in persons with CD4þ T-cell count

<100 cells/mm3 where 1 in 18 patients had cryptococcal

antigenemia. This study demonstrates another targeted

population for CrAg testing: PLWH hospitalized with

a diagnosis of CAP, particularly those with CD4þ T-

cell counts <100 cells/mm3, regardless of ART status.

In the absence of timely CD4þ T-cell count results, we

recommend all PLWH with pulmonary disease be

CrAg screened to detect and preemptively treat cryp-

tococcal infection while asymptomatic or to enable a

timely diagnosis of symptomatic cryptococcal disease.
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