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Abstract
Background: Cryptococcal meningitis (CM) is one of the most common opportunistic infections caused by Cryptococcus
neoformans in human immunodeficiency virus (HIV)-infected patients, and is complicated with significant morbidity and mortality.
This study retrospectively analyzed the clinical features, characteristics, treatment, and outcomes of first-diagnosed HIV-associated
CM after 2-years of follow-up.
Methods: Data from all patients (n= 101) of HIV-associated CM hospitalized in Shanghai Public Health Clinical Center from
September 2013 to December 2016 were collected and analyzed using logistic regression to identify clinical and microbiological
factors associated with mortality.
Results:Of the 101 patients, 86/99 (86.9%) of patients had CD4 count<50 cells/mm3, 57/101 (56.4%) were diagnosed at≥14 days
from the onset to diagnosis, 42/99 (42.4%) had normal cerebrospinal fluid (CSF) cell counts and biochemical examination, 30/101
(29.7%) had concomitant Pneumocystis (carinii) jiroveci pneumonia (PCP) on admission and 37/92 (40.2%) were complicated with
cryptococcal pneumonia, 50/74 (67.6%) had abnormalities shown on intracranial imaging, amongst whom 24/50 (48.0%) had
more than one lesion. The median time to negative CSF Indian ink staining was 8.50 months (interquartile range, 3.25–12.00
months). Patients who initiated antiretroviral therapy (ART) before admission had a shorter time to negative CSF Indian ink
compared with ART-naïve patients (7 vs. 12 months, x2= 15.53, P< 0.001). All-cause mortality at 2 weeks, 8 weeks, and 2 years
was 10.1% (10/99), 18.9% (18/95), and 20.7% (19/92), respectively. Coinfection with PCP on admission (adjusted odds ratio
[AOR], 3.933; 95% confidence interval [CI], 1.166–13.269, P= 0.027) and altered mental status (AOR, 9.574; 95% CI, 2.548–
35.974, P= 0.001) were associated with higher mortality at 8 weeks.
Conclusion: This study described the clinical features and outcomes of first diagnosed HIV-associated CM with 2-year follow-up
data. Altered mental status and coinfection with PCP predicted mortality in HIV-associated CM.
Keywords: Clinical features; Cryptococcal meningitis; HIV; Intracranial lesions; Mortality
Introduction

Cryptococcal meningitis (CM), a central nervous system
(CNS) infection caused by Cryptococcus neoformans, is
one of the common opportunistic infections in human
immunodeficiency virus (HIV)-infected patients. A recent
systematic review found a pooled global cryptococcal
antigen prevalence of 6.5% among patients with CD4
<100 cells/mm3.[1] It was estimated that 70% (range
56%–84%) of HIV-infected people positive for Crypto-
coccal antigenaemia would progress to develop crypto-
coccal disease or died without a diagnosis; 15% of
acquired immunodeficiency syndrome (AIDS)-related
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deaths were caused by CM.[2] We previously found that
CMwas the most common CNS disease after analyzing the
disease spectrum of 339 cases of AIDS complicated with
CNS diseases in our hospital from January 2010 to
January 2015.[3] This was comparable to findings from
sub-Saharan Africa.[4-6] In order to improve patient
prognosis and quality of life, it is essential to fully
understand its clinical features for early identification and
diagnosis. This study retrospectively analyzed the clinical
features, characteristics, treatment, and outcomes of HIV-
associated CMwith a 2-year follow-up, to shed light on its
diagnosis and treatment.
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Methods

Ethics approval

The study protocol was approved by the Shanghai Public
Health Clinical Center Ethics Committee (No. 2017-S024-
02). It was a secondary data analysis and did not involve
contact with individual patients so consent to participate
was not applicable.
Patients

Data from all patients with firstly diagnosed HIV-
associated CM hospitalized in Shanghai Public Health
Clinical Center from September 2013 to December 2016
was collected.

All selected patients had a blood test and were confirmed
positive by Western blotting for HIV antibody, and
cerebrospinal fluid (CSF) positive for Indian ink staining or
fungal culture positive for C. neoformans. Pneumocystis
(carinii) jiroveci pneumonia (PCP) was diagnosed by
typical clinical symptoms, imaging manifestations, and
effective trimethoprim-sulfamethoxazole therapy. All
patients with mycobacterial infection had positive acid
fast smears in sputum and positive culture of mycobacteria
in blood or sputum. Diagnosis of cryptococcal pneumonia
was made on the basis of imaging findings and follow-up
results after treatment (excluding the bacterial and
mycobacterium infection).
Treatment regimen

All patients were treated with an intravenous infusion of
conventional amphotericin B (AMB, 0.5 mg·kg�1·d�1), the
only amphotericin B preparation available in our center,
plus flucytosine (5-FC; 100 mg·kg�1·d�1) oral induction
regimen for at least 4 weeks, followed by fluconazole
400 mg/d oral consolidation regimen until the CSF Indian
ink staining turned negative. Patients continued to take
fluconazole 200 mg/d maintenance regimen until CD4
count >100 cells/mm3. All patients received anti-fungal
therapy for more than 1 year. Some patients received
voriconazole (VOR) intravenous infusion in the first
2 weeks of anti-cryptococcal therapy (6 mg/kg every
12 h for the first 24 h followed by 4 mg/kg q12h)
according to both the treating physician’s discretion and
the patient’s economic status. VOR is relatively expensive
in China, which is why we use it for only 2 weeks. Since
there were no other amphotericin B formulations in
Shanghai Public Health Clinical Center, no alternative
could be provided.

Antiretroviral therapy (ART) was continued for those who
had initiated ART before the onset of CM; and for those
who were ART-naïve on admission, ART was initiated at
4 weeks after anti-fungal treatment.

All patients underwent lumbar puncture at admission
before or after the use of mannitol, so the first cranial
pressure could not be compared. Mannitol was used 3 to 6
times a day according to the clinical situation. During the
hospitalization, lumbar puncture was performed about
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every twoweeks. After discharge, patients were required to
undergo the lumbar puncture every 3 months.
Outcomes

The demographics and baseline clinical characteristics on
admission (age, sex, time interval between onset to
diagnosis, clinical manifestations, CSF manifestations,
presence of intracranial lesions, positivity on blood culture,
cryptococcal-related tests, HIV viral load, and CD4 cell
count), treatment and outcomes of all patients were
comprehensively described. Presence of abnormalities in
intracranial imaging on admission, new intracranial
lesions or progression/exacerbation of initial lesions during
treatment, and time to CSF Indian ink staining negativity
were studied. All-cause mortality of HIV-associated CM at
2, 8 weeks, and 2 years was analyzed. Patients were further
stratified by VOR use status to evaluate the safety of the
two regimens (3-drug vs. 2-drug) by the occurrence of
adverse events. The definition criteria of adverse events
were referred to the Division of AIDS Table for Grading
the Severity of Adult and Pediatric Adverse Events.[7] The
all-cause mortality between the two groups was compared.
Statistical analysis

Data were analyzed using SPSS statistics, version 25.0
(IBM, Armonk, NY, USA).Median and interquartile range
(IQR) were used to describe the measurement data. Chi-
square test (or Fisher exact test) and logistic single factor
regression analysis were used for comparison between
groups. Relevant factors with P< 0.06 found in the single
factor analysis of 8-week mortality were included in
Logistic multivariate regression analysis. Kaplan-Meier
survival curves were used to describe the overall outcomes
of these patients. The CSF negative Indian ink staining was
defined as an event. Log-rank method was used to test
differences in CSF Indian ink staining between two groups
according to ART-treatment status before the onset of
HIV-associated CM.
Results

Baseline clinical characteristics

Totally, 101 first diagnosed HIV-associated CM patients
were included. The median age was 35 years, and 88/101
(87.1%) were male, 86 were ART-naïve, 57/101 (56.4%)
were diagnosed in ≥14 days from symptom onset. The
median CD4 count was 20 cells/mm3, and 86/99 (86.9%)
had CD4 count less than 50 cells/mm3. In terms of
cryptococcal-related tests, 96/96 (100%) of patients had
CSF tested positive for cryptococcal antigen, 98/99 (99%)
had CSF cultured positive for C. neoformans, 98/101
(98%) had CSF tested positive for Indian ink staining, 60/
82 (73.2%) of patients had a positive test for blood culture
of cryptococcus, but 42/99 (42.4%) of these had normal
CSF routine [Table 1] and biochemical examination;
30/101 (29.7%) of the patients were coinfected with PCP
on admission and 37/92 (40.2%) were complicated with
cryptococcal pneumonia, 50/74 (67.6%) had abnormal
intracranial imaging, and 24/50 (48.0%) of them hadmore
than one lesion. These CNS lesions were most commonly
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Table 1: Baseline characteristics of patients.

Characteristics n (%)
Median

(interquartile range)

Age (years) n= 101 35 (29.5–43.0)
<50 86 (85.1)
≥50 15 (14.9)

Sex n= 101
Female 13 (12.9)
Male 88 (87.1)

ART status n= 101
ART-naïve 86 (85.1)
ART-treated 15 (14.9)

CD4 cell count
(cells/mm3)

n= 99 20 (9–34)

<50 86 (86.9)
≥50 13 (13.1)

HIV viral load
(copies/mL)

n= 67 80,400
(41,500–246,000)

<1000 3 (4.5)
≥1000 64 (95.5)

Hemoglobin (g/L) n= 99 120 (108–131)
≥90 91 (91.9)
<90 8 (8.1)

CSF white cell count
(cells/mL)

n= 99 6 (2–28)

<20 69 (69.7)
≥20 30 (30.3)

CSF protein (mg/L) n= 98 286.0 (181.5–542.0)
<500 70 (71.4)
≥500 28 (28.6)

CSF glucose (mmol/L) n= 99 2.23 (1.57–3.03)
≥2.00 62 (62.6)
<2.00 37 (37.4)

Both CSF routine and
biochemical
examinations were
normal

∗

n= 99

Yes 42 (42.4)
No 57 (57.6)

CSF India ink staining n= 100
Negative 2 (2)
Positive 98 (98)

CSF culture of
Cryptococcus
neoformans

n= 99

Negative 1 (1)
Positive 98 (99)

CSF cryptococcal
antigen screening

n= 96

Negative 0
Positive 96 (100)

Blood culture of
Cryptococcus
neoformans

n= 82

Negative 22 (26.8)
Positive 60 (73.2)

Time interval between
onset and diagnosis of
CM (days)

n= 101

(continued )

Table 1

(continued).

Characteristics n (%)
Median

(interquartile range)

<14 44 (43.6)
≥14 57 (56.4)

Coinfection with PCP
on admission

n= 101

No 71 (70.3)
Yes 30 (29.7)

Altered mental status on
admission (Glasgow
coma score <15)

n= 101

No 84 (83.2)
Yes 17 (16.8)

Complicated with
Cryptococcal
pneumonia on
admission

n= 92

No 55 (59.8)
Yes 37 (40.2)

Presence of
abnormalities on
intracranial imaging
before treatment

n= 74

No 24 (32.4)
Yes 50 (67.6)

∗
Both CSF routine and biochemical examination were normal if the

following conditions were met: CSF cell number <20 cells/mL, CSF
protein <500 mg/L, CSF sugar ≥2.0 mmol/L. ART: Antiretroviral
therapy; HIV: Human immunodeficiency virus; CSF: Cerebrospinal fluid;
CM: Cryptococcal meningitis; PCP: Pneumocystis (carinii) jiroveci
pneumonia.
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found around the ventricles and lateral ventricles (40%),
basal ganglia (38%), and frontal lobe (38%) [Tables 1
and 2].

Treatment outcomes and prognosis

Intravenous infusion of conventional AMB combined with
oral administration of 5-FC was used for all patients as
induction regimen. The median duration of AMB used was
43 days (IQR, 31.5–68.5 days), and 70 days (36.5–116.5
days) for 5-FC. 55.4% (56/101) of patients received VOR
intravenous infusion in the first 2 weeks of treatment.
10.9% (11/101) of patients underwent V-P shunt surgery
[Table 3]. The median time to negative CSF culture for
C. neoformans was 20 days (IQR, 15–30 days), and to
negative CSF Indian ink staining was 8.5 months (IQR,
3.25–12.00 months). However, only 43.6% (44/101) of
patients had a negative test for Indian ink staining in CSF
obtained at the last possible lumbar puncture during the
study period. We found strong evidence that median time
to CSF Indian ink staining negativity in ART-treated
patients on admission was shorter than that of ART-naïve
patients (7 vs. 12 months, x2= 15.53, P< 0.001) [Table 3
and Figure 1]. Mycobacterium infection was found in
30.7% (27/88) of patients during the entire anti-fungal
treatment course within the study period. Appearance of
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Table 2: Location of intracranial lesions, n= 50.

Location n (%)

Single lesion 23 (46)
∗

Multiple lesions (>1) 24 (48)
Around the ventricles
and lateral ventricles

20 (40)

Basal ganglia 19 (38)
Frontal lobe 19 (38)
Parietal lobe 14 (28)
Occipital lobe 9 (18)
Cerebellum 3 (6)
Temporal lobe 3 (6)
Ventricular dilatation,
hydrocephalus and
brain swelling

3 (6)

Corona radiata 2 (4)
Sub-cortex 2 (4)
Thalamus 1 (2)
Junction of gray matter
and white matter of
brain parenchyma

1 (2)

Centrum semiovale 1 (2)
∗
One case of ventricular dilatation, one case of brain swelling, and one

case of cysts of Mega cisterna magna were removed.

Table 3: Treatment and outcomes.

Characteristics Data

Treated with voriconazole at the first 2 weeks
No 45 (44.6)
Yes 56 (55.4)

Duration of conventional
Amphotericin B (days)

43.0 (31.5–68.5)

Duration of 5-FC (days) 70.0 (36.5–116.5)
V-P shunt was performed
No 90 (89.1)
Yes 11 (10.9)

Time to negative CSF culture of
Cryptococcus neoformans (days)

n= 83
20 (15–30)

Time to negative CSF Indian ink
staining (months)

∗
(n= 44)

8.5 (3.25–12.00)

Complicated with Mycobacterium infection† n= 88
No 61 (69.3)
Yes 27 (30.7)

New intracranial lesions appearing or
progression/exacerbation of initial
ones during treatment

n= 51

No 36 (70.6)
Yes 15 (29.4)

Outcomes (2 weeks)
Survivors 89 (89.9)
Deaths 10 (10.1)
Patients lost to follow-up 2

Outcomes (8 weeks)
Survivors 77 (81.1)
Deaths 18 (18.9)
Patients lost to follow-up 6

Outcomes (2 years)
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new intracranial lesions or progression/exacerbation of
initial lesion during treatment occurred in 29.4% (15/51)
of the patients [Table 3]. During the study period, two
patients had been lost in 2 weeks, six patients in 8 weeks,
and nine patients in 2 years for treatment and follow-up.
The all-cause mortality at 2, 8 weeks, and 2 years were
10.1%, 18.9%, and 20.7%, respectively [Table 3].
Survivors 73 (79.3)
Deaths 19 (20.7)
Patients lost to follow-up 9

Data are n, n (%), or median (interquartile range).
∗
Two patients were

followed up for more than 2 years because of the long term positive CSF
Indian ink staining. One patient turned negative at 26 month’s follow-up
and the other was still positive at 36 month’s CSF test. †It refers to any
diagnosedMycobacterium tuberculosis or non-tuberculosis mycobacteria
infection during the whole treatment period. 5-FC: Flucytosine; V-P
shunt: Ventriculo-peritoneal shunt; CSF: Cerebrospinal fluid.
Factors associated with 8-week mortality

There was strong evidence for associations between
8-week mortality and two factors (coinfection with PCP
on admission, and altered mental status on admission).
The 8-week mortality of patients coinfected with PCP than
those without co-infection (35.5% vs. 11.9%, adjusted
odds ratio [AOR] 3.933, 95% confidence interval [CI]
1.166–13.269, P= 0.027), and was higher among those
with altered mental status compared with normal mental
status (52.9% vs. 11.5%, AOR 9.574, 95% CI 2.548–
35.974, P= 0.001) [Table 4].
Treatment-related adverse events

The common adverse events included elevated alanine
transaminase (ALT), hypokalemia, anemia, neutropenia,
and thrombocytopenia. Patients who received 3-drug
regimen had significantly higher ALT elevation that those
with 2-drug regimen. But there were no significant
differences in grade 3 and grade 4 events between the
two groups. The incidence of other adverse events was
similar in both groups [Table 5].
Discussion

This retrospective study focused on 2-year prognosis and
clinical features of HIV-associated CM patients. All-cause
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mortality at 8 weeks and 2 years were 18.9% and 20.7%,
respectively, which were lower than as compared to other
studies (10-week mortality was 25%–43%).[8-11] Never-
theless, the almost 20%mortality at 8 weeks demonstrated
that HIV-associated CM carries high mortality even with
standardized treatment, and further improvement in
clinical management and clinical outcomes are needed.
CSF fungal burden, altered mental status, and rate of yeast
clearance have been shown to predict mortality in many
studies.[12-15] Consistent with previous studies, we found
altered mental status as a risk factor for 8-week mortality.
In addition, coinfection with PCP was associated with
mortality at 8 weeks. This study found that mortality
among HIV-associated CM patients with adequate
treatment mainly occurred in the first 8 weeks, after
which the mortality did not increase significantly.
Therefore, measures taken to reduce mortality in the first
8 weeks after symptom onset are crucial to improve the
prognosis.
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Figure 1: (A) After CSF Indian ink staining turning negative was defined as an event, Kaplan-Meier survival curve method was used to describe the duration of CSF Indian ink staining
positive; (B) Proportion of negative India ink staining after treatment, grouped by whether patients had started ART on admission (x2= 15.531, P< 0.001); (C) Kaplan-Meier survival curve of
101 patients followed up for 2 years. ART: Antiretroviral therapy; CSF: Cerebrospinal fluid.
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Early identification and diagnosis are critical for prompt
treatment and better clinical outcomes. In our study, more
than half of the patients were diagnosed at ≥14 days after
the onset of CM, which may be an important cause of poor
outcomes. High positivity rate of CSF cryptococcal
antigen, CSF culture of C. neoformans, and CSF Indian
ink staining were found in these patients, but most of them
had concomitant normal CSF routine and biochemical
examination. These findings suggest that identification of
Cryptococcus species as a cause of meningitis and
diagnosis of CM in these patients is feasible with
appropriate specimens and diagnostic tests under compat-
ible clinical context; while CSF routine and biochemical
examination appear to have limited value in diagnosis.
Neutrophil migration and fungistatic activity are impaired
during HIV infection.[16] Paucity of inflammatory response
predisposes to normal CSF routine and biochemical
examination results in these patients. Other studies have
found that the levels of CSF white cell count and protein in
HIV-associated CM patients are significantly lower than
that of non-HIV-associated CM patients.[17-21] The high
positive rate of cryptococcaemia in blood culture of HIV-
associated CM patients is another characteristic of the
disease. Given that CSF fungal smear and fungal culture
may have been limited by the availability of laboratory
equipment and expertise, cryptococcal antigen test is a
better choice for health care institutions with limited
2791
resources. Cryptococcal antigen test is also recommended
by the World Health Organization guidelines as screening
to identify at-risk patients for cryptococcal infection
when managing people presenting with advanced HIV
disease.[22]

In our study, low CD4 count is a salient feature of HIV-
associated CM patients, most of whom were ART-naïve.
Due to poor CSF cytokine responses, the time to negative
CSF Indian ink staining in these patients is much longer,
due to poor cryptococcus clearance, compared with non-
HIV-associated CM patients. But these long-term fungal
carriers have a good prognosis under maintenance of oral
fluconazole. Therefore, time to the negativity of CSF
culture for C. neoformans rather than Indian ink staining
would be more appropriate to evaluate the efficacy of
induction regimen, thereby guiding the treatment course of
Low-dose AMB (25 mg/day). Of 15 ART-treated patients
who developed HIV-associated CM, five were in virologi-
cal failure with decreased CD4 count, and nine had ART-
treated transiently (less than 12 weeks) after which they
failed to rebuild immunity. Only one patient had ART-
treated more than 1 year with 255 cells/mm3 CD4 count
and 40 copies/mL viral load.Nevertheless, time to negative
CSF Indian staining in ART-treated patients was signifi-
cantly shorter than that of ART-naïve patients. This
suggests that patients could still benefit from ART even
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Table 4: Associations between demographics, clinical characteristics, and 8-week mortality.

Variables n
8-week
mortality

OR (95% CI),
Univariable P

AOR (95% CI),
Multivariable P

Age
<50 years 81 14 (17.3) 1 0.326
≥50 years 14 4 (28.6) 1.914 (0.524–6.987)

Sex
Female 13 4 (30.8) 1 0.250
Male 82 14 (17.1) 0.463 (0.125–1.718)

ART status
ART-naïve 80 18 (22.5)

∗
0.066

ART-treated 15 0 (0.0)
CD4 cell count
<50 cells/ mm3 81 16 (19.8)

∗
0.119

≥50 cells/ mm3 12 0 (0.0)
Hemoglobin
≥90 g/L 85 13 (15.3) 1 0.128
<90 g/L 8 3 (37.5) 3.323 (0.706–15.632)

CSF white cell count
<20 cells/mL 64 13 (20.3) 1 0.247
≥20 cells/mL 29 3 (10.3) 0.453 (0.118–1.731)

CSF protein
<500 mg/L 65 11 (16.9) 1 0.854
≥500 mg/L 27 5 (18.5) 1.116 (0.347–3.586)

CSF glucose
≥2.0 mmol/L 58 12 (20.7) 1 0.258
<2.0 mmol/L 35 4 (11.4) 0.495 (0.146–1.675)

Both CSF routine and
biochemical examination
were normal
Yes 39 7 (17.9) 1 0.872
No 54 9 (16.7) 0.914 (0.308–2.711)

Time interval between
onset and diagnosis
of CM
<14 days 41 4 (9.8) 1 0.055 1 0.055
≥14 days 54 14 (25.9) 3.237 (0.977–10.725) 3.787 (0.971–14.764)

Coinfection with PCP
on admission
No 67 8 (11.9) 1 0.010 1 0.027
Yes 28 10 (35.7) 4.097 (1.407–11.934) 3.933 (1.166–13.269)

Altered mental status
on admission
No 78 9 (11.5) 1 <0.001 1 0.001
Yes 17 9 (52.9) 8.625 (2.654–28.035) 9.574 (2.548–35.974)

Complicated with
cryptococcal pneumonia
on admission
No 52 4 (7.7) 1 0.170
Yes 34 6 (17.6) 2.571 (0.669–9.902)

Presence of abnormalities
on intracranial imaging
before treatment
No 23 2 (8.7) 1 0.374
Yes 48 8 (16.7) 2.100 (0.409–10.794)

Treated with voriconazole
at the first 2 weeks
No 41 6 (14.6) 1 0.353
Yes 54 12 (22.2) 1.667 (0.567–4.897)

V-P shunt was performed
No 84 16 (19.0) 1 0.945
Yes 11 2 (18.2) 0.944 (0.186–4.801)

∗
Since the death count within 8 weeks is zero, Fisher exact test was used. OR: Odds ratio; AOR: Adjusted odds ratio; CI: Confidence interval; ART:

Antiretroviral therapy; CSF: Cerebrospinal fluid; CM: Cryptococcal meningitis; PCP: Pneumocystis (carinii) jiroveci pneumonia; V-P shunt: Ventriculo-
peritoneal shunt.
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Table 5: Comparison of adverse events between patients received 2-drug and 3-drug regimens.

Events AMB + 5-FC (n= 42)
∗

VOR + (AMB + 5-FC) (n= 53)
∗

x2 P

Any event
At least one event 41 (97.6) 51 (96.2) 0.15 0.699
No. of events 107 148

Hypokalemia
All grades 27 (62.8) 31/51 (60.8) 0.12 0.728
Grades 3 and 4 4 (9.3) 7/51 (13.7) 0.44 0.506

Elevated creatinine level
All grades 7 (6.6) 4/52 (7.6) 0.06 0.800
Grades 3 and 4 2 (4.7) 2/52 (3.8) 0.04 0.834

Anemia
All grades 31 (72.1) 37/51 (72.5) 0.02 0.891
Grades 3 and 4 15 (34.9) 14/51 (27.5) 0.70 0.401

Neutropenia
All grades 9 (21.4) 14/51 (27.5) 0.38 0.537
Grades 3 and 4 4 (9.5) 5/51 (9.8) 0.00 0.963

Thrombocytopenia
All grades 16 (37.2) 25/51 (49.0) 1.12 0.291
Grades 3 and 4 6 (13.9) 10/51 (19.6) 0.46 0.498

Elevated ALT level
All grades 15 (34.8) 47/52 (90.4) 28.99 <0.001
Grades 3 and 4 5 (11.6) 5/52 (9.6) 0.18 0.672

Elevated total bilirubin level
All grades 2 (4.6) 0/50 (0) 0.57 0.449
Grades 3 and 4 0 (0) 0/50 (0)

Data are shown as n, n (%).
∗
In all 101 cases, six patients died or left our hospital within 3 days (one died within 24 h after being hospitalized, two died

within 2 days, two died within 3 days, and one left within 2 days). Since they had not been adequately treated and could not be used for evaluation, they
were excluded. The final number of included cases was 95. AMB: Amphotericin B; 5-FC: Flucytosine; VOR: Voriconazole.
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after treatment failure or transience. For patients with
HIV-associated CM who have not yet started ART,
current guidelines clearly state that ART should be started
4 to 6 weeks after anti-fungal treatment to reduce
mortality.[22]

HIV infected patients with severely impaired immune
systems are susceptible to multiple infections. High rate of
co-infection of PCP, cryptococcal pneumonia, and myco-
bacterium infection was found in patients of our study.
High positive rate of cryptococcaemia in blood culture
suggests that cryptococcal infection tends to result in
systemic infection. All these factors affect patient’s
prognosis and increase the disease burden.

There are limited reports available on the impact of
intracranial lesions in patients withHIV-associated CM on
prognosis. In our retrospective data, as most patients had
intracranial imaging abnormalities on admission, crypto-
coccal infection had to be excluded. The location of
intracranial lesions on imaging may hint at diagnosis but is
not specific nor diagnostic. Appearance of new intracranial
lesions or progression/exacerbation of initial lesions
occurred in some patients even with adequate treatment
and a negative CSF culture. Some had aggravated or
worsened clinical symptoms. Prior studies have shown that
8% to 49% of patients with HIV-associated CM
developed immune reconstitution inflammatory syndrome
(IRIS) after starting ART. The most common manifes-
tations include aseptic meningitis and intracranial crypto-
2793
coccomas.[23] Therefore, most of these new intracranial
lesions or exacerbated lesions may be the manifestation of
HIV-associated CM-IRIS. In this study, lesion patients
required maintenance anti-cryptococcal therapy and most
resolved with good outcomes. Some studies have reported
that 4.6% to 21.0% of intracranial lesions in patients with
HIV-associated CM are caused by cryptococcal infec-
tion.[24-27] We presume that the etiology of intracranial
lesion is due to cryptococcal infection according to clinical
symptoms and therapeutic response in our study. But
definitive diagnosis of this finding needs pathological
examination. Although many HIV-associated CM patients
experienced new intracranial lesions or exacerbated
intracranial lesions during the whole treatment course, it
is not shown to have been associated with mortality in our
study.

Intravenous infusion of conventional AMB (0.7–
1.0 mg·kg�1·d�1) combined with oral administration of
5-FC (100mg·kg�1·d�1) is the internationally recognized
standard treatment for induction regimen.[28,29] Neverthe-
less, more appropriate therapies in line with the realistic
situation of each country and individualized treatment
should be considered.[30] Due to the relatively high
adverse reactions of conventional AMB (especially neph-
rotoxicity) and no other choice of AMB formulation
available in our hospital, low-dose conventional AMB
(0.5–0.7 mg·kg�1·d�1) combined with standard dose of
5-FC for at least 4 weeks as induction therapy is
recommended by Chinese expert consensus.[31] The
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efficacy of this regimen has been shown to be non-inferior
to standard regimens in terms of mortality.[32] Unfortu-
nately, we did not find that additional usage of VOR in the
first two weeks could reduce 8-week mortality. This could
be due to bias in retrospective study related to regimen
selection for patients. At the same time, there was no
significant difference in adverse events between two groups
with or without VOR. The major adverse events include
hypokalemia, anemia, neutropenia, and thrombocytope-
nia. Although these events were frequently observed,
development of grades 3 and 4 events leading to treatment
interruption was rare, suggesting that the safety of low-
dose AMB regimen with or without VOR during the
induction phase is acceptable. Further clinical studies are
needed to confirm if additional usage of VOR in the
induction regimen can improve the outcomes of HIV-
associated CM patients.

The limitation of this study includes the retrospective study
design, which may have also limited the statistical
significance of factors such as CSF fungal clearance that
could be used in the evaluation of treatment efficacy. The
sample size may have limited the power of study to uncover
statistical significance of factors associated with mortality.
During the 2-year follow-up, less than half of the patients
were CSF negative for CSF Indian ink staining at the last
possible lumbar puncture; clinically improved patients
refused to proceed with further invasive examination.
Therefore, it is difficult to assess time to CSF clearance of
cryptococcus and its related factors.Meanwhile, the causes
of intracranial lesions and exacerbation of initial lesions
after treatment in patients with HIV-associated CM are yet
to be elucidated in prospective randomized controlled
trials.

In conclusion, this study described the clinical features
and outcomes of first-diagnosed HIV-associated CM with
2-year follow-up data. Low CD4 count, long time interval
between onset to diagnosis, common abnormal findings in
intracranial imaging, poor inflammatory changes in CSF,
high positive rate of cryptococcaemia in blood culture, and
high mortality at the first 8 weeks have been shown in our
study. The time to clearance of cryptococcus in CSF is long.
ART treatment before disease onset helps to shorten such
duration. Altered mental status and coinfection with PCP
are risk factors for mortality.
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