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ABSTRACT

Introduction: Cryptococcal infection is the most common
opportunistic fungal infection was seen in HIV patients.
Despite specific treatment, mortality due to cryptococcaemia
still remains high primarily because of late diagnosis.
Therefore, studies have recommended that routine screening
is cost-effective in patients with CD4 count <100 cells/mm?
in areas with cryptococcal antigenemia >0.6%. Prevalence
of cryptococcaemia in India is reported to be variable and
therefore, whether routine screening for cryptococcal infection
is cost-effective or not, cannot be ascertained.

Aim: To find out the prevalence of cryptococcaemia in HIV
infected patients with CD4 counts of <100 cells/mm?.

Materials and Methods: This was a cross-sectional study,
conducted at KEM hospital, Mumbai, India which is a tertiary
care hospital, all HIV infected patients with CD4 count
<100 cells/mm? coming to the hospital between January 2015
and December 2015 were enrolled. Blood samples drawn were
processed for wet mount, negative staining with India ink, gram
staining, fungal culture and Cryptococcal Antigen (CrAg) Lateral
Flow Assay (LFA) using IMMY LFA Kit. Statistical calculation was
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done using SPSS software Version 20.0 (SPSS Inc. Chicago,
IL, USA) and chi-square and Fisher-exact test was used to
compare categorical variables.

Results: Out of 150 patients enrolled, 23 (15.3%) had CD4 count
below 50, while 127 (84.7%) had between 51-100. 108 patients
(72%) were Anti-Retroviral Therapy (ART) experienced and
42 (28%) were ART naive. An amount of 53.3% of patients had
no opportunistic infections, 27.3% had pulmonary tuberculosis,
11.3% had candidiasis and 8% had extra-pulmonary
tuberculosis. Four samples tested positive for LFA giving a
prevalence of 2.67%, while none of the cultures were positive
for Cryptococcus species. No significant association was
seen between age and gender to positive serum cryptococcal
antigenemia. However, low CD4 count was found to be strongly
co-related to positive serum cryptococcal antigenemia.

Conclusion: This study reveals that cryptococcal antigenemia
is a health problem and Cryptococcal antigen screen and treat
policy recommended by World Health Organisation should be
made routine for HIV patients registering at ART centre in the
present setting especially those who are ART naive and have
CD4 counts <100 cells/mm?.
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INTRODUCTION

Cryptococcal infection is the most common opportunistic fungal
infection in Human Immunodeficiency Virus (HIV) patients. The
estimated total number of People Living with HIV (PLHIV) in India was
around 21.17 lacs (17.11 lacs-26.49 lacs) in 2015 [1]. Cryptococcal
meningitis ranks third in the common opportunistic infections seen
in HIV patients [2]; also being a leading cause of mortality among
them in developing countries [3]. Despite the arrival and increased
availability of specific treatment for cryptococcosis in resource-
limited settings, the mortality rate still remains high, particularly in
patients with advanced cryptococcal diseases [4,5]. There is a high
incidence of cryptococcaemia and mortality before ART initiation.
Therefore, to decrease the mortality associated with cryptococcosis
in HIV, it is required to detect cryptococcal infection early.

Cryptococcal Antigen (CrAg) is an early stage biomarker for detection
of disseminated cryptococcosis in HIV patients and can be seen as
early as 234 days prior to meningitis symptoms [3]. CrAg in serum
indicates a high chance of disease progression to CM within a
year [6]. Serum CrAg performed by the rapid test kit yields high
sensitivity and specificity and is a simple method available for the
diagnosis of symptomatic cryptococcosis in advanced HIV disease
[7-9]. Although, the issue remains as to whether it is cost-effective
in resource limited settings to perform this rapid test routinely in
all HIV patients with CD4 count <100 cells/mm?. Various studies
have concluded that routine screening and pre-emptive therapy
is cost-effective among patients with CD4 count <100 cells/mm?
in areas having a cryptococcal antigenemia prevalence of at least
3% or more [5,6,10,11]. World Health Organisation (WHQO) in 2011
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has also recommended routine Cryptococcus neoformans antigen
(CrAg) screening in ART naive patients with CD4 counts <100
cells/mm?® in population with a high prevalence of cryptococcal
antigenaemia (>3%) [12]. WHO guidelines also recognised that
earlier initiation of ART stays to be the most important preventive
strategy to decrease the incidence of cryptococcal infection and
associated high mortality [13]. However, recent studies suggest that
the screening may be cost-effective above a prevalence of 0.6%
[6,10,12,14]. There is a paucity of literature defining the prevalence
of cryptococcal antigenemia in India. Hence, it is important to know
the prevalence of cryptococcaemia in the present setting and the
need for the routine screening of all patients for CrAg.

Therefore, the study was conducted to find out the prevalence
of cryptococcaemia in HIV infected patients with CD4 counts
<100 cells/mm?. Also, the utility of rapid test and standard culture
method for diagnosis of cryptococcaemia in blood samples was
also compared.

MATERIALS AND METHODS

A cross-sectional study with a sample size of 150 was carried out
after taking Institutional Review board permission (EC/196/2014)
in the Department of Microbiology of KEM hospital, Mumbai, India
which is a tertiary level teaching hospital. HIV infected patients who
came for routine CD4 testing between January 2015 and December
2015 were considered for participation in the study. Patients were
enrolled in the study after written informed consent and if his/her CD4
count was <100 cells/mm?. Patients receiving primary prophylaxis for
cryptococcosis or having past history or current cryptococcal infection
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were excluded from the study as the aim of this study was to find out
prevalence of cryptococcaemia removing all confounding factors. A
detailed clinical history consisting of complaints, personal history, HIV
serotype (HIV I/ll), whether on antiretroviral therapy, CD4 count and
Opportunistic Infections if any were noted down for all patients.

Blood samples were processed for fungal culture after preliminary
microscopic examination, comprising wet mount, negative staining
with India ink and Gram’s staining. Cultures were visually examined
for growth daily [Table/Fig-1].

[Table/Fig-1]: *Biphasic agar in bottle with Sabouraud Dextrose agar and Brain heart
infusion broth was used for culturing the blood samples of patients in the study.

Any growth noticed was stained to observe any yeast cell morphology
and sub-cultured onto appropriate media for identification. On gram
stain, the round budding yeast cells appeared gram-positive. The
colony morphology was noted. Cryptococcus spp was identified
based on yeast like mucoid colony on SDA and urease test [15].
None of the culture was positive. The CrAg Lateral Flow Assay IMMY
LFA kit (Immuno-Mycologics, Inc., Norman, OK) is a dipstick method
which employs sandwich Immunochromatography [Table/Fig-2].

[Table/Fig-2]: Positive LFA test with positive and negative control.

STATISTICAL ANALYSIS

Statistical calculation was done using SPSS software Version 20.0
(SPSS Inc. Chicago, IL, USA) by consultant statistician. Chi-square
and Fisher-exact test was used to compare categorical variables.
p-value of <0.05 was considered significant. With an expected

www.jcdr.net

prevalence of 10% at 95% confidence interval and 5% precision the
sample size was calculated with the following formula (n=22 P (1-P)/
d?), where n=sample size, Z=Z statistic for a level of confidence,
P=Expected prevalence of proportion (if the expected prevalence is
20" then P=0.2), d=Precision (If the precision is 5*, then d=0.05).

RESULTS

Of the 150 HIV-infected patients included in the study [Table/
Fig-3], mean age was 35.3 years. Majority of patients-108 (72%)
were in the age group of 21-40 years. Other than 14 patients who
were asymptomatic, 136 patients (90.7%) had some symptoms
[Table/Fig-4]. Fever was the most common symptom (70.7%).
Out of 150 patients, 23 (15.3%) had CD4 count below 50, while
127 (84.7%) patients had CD4 count range from 51-100. Median
CD4 count was 68 [Table/Fig-3].

Serum cryptococcal antigen
T s Total positivity as detected by rapid test pvalue
(8=150) Positive (n=4) gl
(n=146)
Age*
21-30 49 (32.7%) 1(25%) 48 (32.9%) 0.999
31-40 59 (39.3%) 3 (75%) 56 (38.4%) 0.336
41-50 29 (19.3%) 0 29 (19.9%) 0.838
51-60 7 (4.7%) 0 7 (4.7%) 0.999
61 and above 6 (4%) 0 6 (4%) 0.999
Gender*
Male 95 (63.3%) 3 (75%) 92 (63.1%)
Female 55 (36.7%) 1(25%) 54 (36.9%) 0623
CD4 count*
1-50 23 (15.3%) 3 (75%) 20 (13.7%)
51-100 127 (84.7%) 1(25%) 126 (86.3%) 001
HIV serotype*
HIV-I 143 (95.3%) 4 (100%) 139 (97.2%)
>0.999
HIV-II 7 (4.7%) 0 7 (4.8%)
ART status*
ART experienced 108 (72%) 0 108 (100%)
ART naive 42 (28%) 4 (9.52%) 38 (90.48%) 001

[Table/Fig-3]: Baseline characteristics of 150 patients.

*Chi-square test used

Serum Serum
Clinical features (n-l;(’:gl()) cry:rt‘z(g:zcr:]cal cry:;z;zﬁcal p-value
positive (n=4) | negative (n=146)
Fever 106 (70.7%) 3 (75%) 103 (70.1%) 0.99
Cough 92 (61.3%) 1(25%) 91 (62.3%) 0.32
Weight loss 88 (58.7%) 2 (50%) 86 (58.1%) 0.99
Nausea and vomiting | 67 (44.7%) 2 (50%) 65 (43.9%) 0.99
Neck stiffness 23 (15.3%) 1 (25%) 22 (156.1%) 0.97
Headache 22(14.7%) 3 (75%) 19 (13%) 0.01
Altered mental status | 17 (11.3%) 1 (25%) 16 (10.9%) 0.77
Seizures 6 (4%) 1(25%) 5 (3.4%) 0.30
Visual alterations 6 (4%) 0 6 (4%) 0.999

[Table/Fig-4]: Clinical features of 150 patients.

*Chi-square test used

A total of 4 out of 150 serum samples tested positive for LFA test
giving a prevalence of 2.67% in HIV seropositive patients with
CD4 count of <100 cells/uL. None of the 150 samples of fungal
culture were positive for cryptococci and no fungal elements were
appreciated on microscopy in any of the 150 samples. All patients
positive for serum cryptococcal antigen test were in the age group
of 21-40 years. No statistically significant association was found
between age and serum cryptococcal antigenemia. Three males
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and one female were positive for serum cryptococcal antigen test.
There was no statistically significant association between gender and
serum cryptococcal antigen positivity (p-value=0.623). Three patients
with CD4 counts <50 cells/uL and one patient with CD4 counts
in range of 51-100 cells/uL were positive for serum cryptococcal
antigen. Statistically, significant association was found between low
CD4 counts and serum cryptococcal antigenemia (p-value=0.01).
A total of 4 out of 42 cases (9.52%) in ART naive group were
positive for serum cryptococcal antigen test. Serum cryptococcal
antigenemia was not seen in ART experienced group. A statistically
significant association was seen with serum cryptococcal antigen
positivity and ART. (p-value=0.01). All 4 patients positive for serum
cryptococcal antigen test were positive for HIV-1 antibodies. No
statistically significant association was seen with HIV serotype and
cryptococcaemia. (p-value >0.999).

DISCUSSION

Cryptococcal Meningitis (CM), a late and disseminated form
of cryptococcal infection, leads to substantial morbidity and
mortality among HIV-infected individuals [1,3,16,17]. Severely
immunocompromised HIV-infected individuals with a CD4+T-
lymphocyte (CD4) count of <100 cells/mL are at greatest risk for
developing CM [10]. Treatment of CM especially in resource limited
settings are often difficult as it requires hospitalisation, expensive
intravenous antifungal therapy and monitoring [17]. Those who
survive frequently suffer from long-term severe neurological
complications because of uncontrolled rise in intracranial pressure
during the disease progression [18]. Therefore, it is of utmost
importance to detect cryptococcal infection early through routine
screening for cryptococcal antigenemia.

Prevalence of serum CrAg in persons with advanced HIV infection
ranges between 1% and 19% in sub-Saharan African and Southeast
Asian countries [5,6,10,12,14,19-21]. Patel S et al., also reported a
prevalence of 5% in a study conducted in London [22]. Many countries
have shown interest in CrAg screening and early treatment; a few
countries like South Africa, Rwanda, and Mozambique, are already
implementing such programs [23]. In the current study, the prevalence
of cryptococcal antigenemia was 2.67%. The disparity in the
prevalence may be due to seasonal variations or the variable intensity
of the presence of cryptococcal species in the local environment.

Currently, WHO recommends CrAg screening in ART naive
individuals with CD4 count below 100 cells/uL [12]. In the present
study, 108 cases (72%) enrolled were receiving ART and 42 cases
(28%) were ART naive. However, all four cases positive for serum
cryptococcal antigenemia were ART naive and the difference
was statistically significant (p-value=0.01). The CrAg positivity
in ART naive patients was 9.52% which is much higher than the
3% recommended by WHO [13]. Hence, CrAg screening may be
considered in the present setting especially for ART naive patients
with low CD4 counts on a priority basis as it is known to bring down
the mortality, morbidity and is cost-effective. Recent analyses have
reported that screening may be cost-effective even at a prevalence
as low as 0.6% [6,10,12,14]. And as the overall prevalence in the
present study is 2.67%, routine screening for all patients irrespective
of ART status might be considered at a later date.

Currently, culture is considered as the gold standard for diagnosis,
its demerits include poor sensitivity, requirement of a large quantity
of specimens and laboratory infrastructure [24]. Studies report a
blood culture sensitivity of 47-70% in detecting cryptococcal
meningitis [25,26]. Blood culture was used to detect the presence
of Cryptococcus in our study population. Sivasangeetha K et al.,
has reported a case of blood culture positive and CSF culture
negative cryptococcosis [27]. However, none of the blood cultures
in the present study were positive for Cryptococcus, limiting its use
for the screening of Cryptococcus.

The lateral flow assay used in the current study is user friendly.
Refrigeration of the test materials or cold chain transport or any
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specimen pre-treatment is not required and accessibility of LFA is
much more in resource limited settings.

In the present study, the median age of the patients enrolled was
33 (21-66 years) which is similar to the studies conducted by Micol R
et al., (median age 35 years) and Oyella J et al., (median age 32 years),
Oladele RO et al., (median 40 years) [5,20,21]. In the HIV infected
individuals, rate of hospitalisation per million total population peaks in the
31-40 age range [28]. The present study also revealed that age group
of 21-40 years was most commonly affected though not significantly
which may reflect a difference of exposure and outdoor activity rather
than a difference in host susceptibility as it was noted earlier [29)].

No statistically significant association of gender to serum cryptococcal
antigen positivity was found in the current study which is similar to
that reported by Pongsai P et al., Patel S et al., and Manga NM et al.,
[10,19,22]. Ogba OM et al., and Osazuwa F et al., reported higher
prevalence rates amongst females but the difference was not significant
[30,31]. Micol R et al., reported that male gender was independently
associated with positive serum cryptococcal antigen positivity [5].

HIV is characteristically associated with T lymphocyte depletion and
subsequent opportunistic infections. Lower the CD4 counts higher
the probability of developing infection. In the present study, there
was a significant association of CD4 count <50 cells/uL with serum
cryptococcal antigenemia (p-value <0.05). Similar findings have been
reported by Micol R et al., and Osazuwa F et al., [5,31]. Out of 150
cases included in the study, HIV-1 serotype was detected in 143 cases
(95.4%) whereas HIV-2 serotype was detected in only seven cases
(4.6%). All the four cases who had positive serum cryptococcal antigen
test were also positive for HIV-1 antibodies but no statistically significant
association was found with cryptococcal antigenemia and HIV serotype.
Similar findings have been reported by Manga NM et al., [19].

Participants in the current study were severely immunocompromised
and more prone to AIDS related complex and opportunistic
infections. In the present study, symptoms were seen in 136 of the
150 patients. However, Magambo KA et al., reported symptoms in
35 out of 140 patients which can be attributed to inclusion of HIV
positive patients with CD4 count <200 cells/uL in their study [32].

Significant association between cryptococcal antigenemia and fever,
meningeal signs, altered consciousness, neck stiffness, neck pain
and low body mass index has been reported by various authors
[6,11,14,20,21]. In the current study, a significant association was
observed between headache and positive cryptococcal antigenemia
(p=0.01). Micol R et al., also reported a significant association but
have stated that headache should not be considered as a specific
symptom of CM [33]. These findings suggest that symptoms alone
are not good indicators for identifying patients to be tested for
cryptococcal antigenemia and a systematic screening may yield
better results. TB is the manifestation of AIDS in >50% of cases in
developing nations [34]. In the current study 35.3% of patients had
tuberculosis [Table/Fig-5]. Also, 2 out of 4 cases had concurrent
cryptococcal antigenemia and tuberculosis in our study (50%).
The present findings are concurrent with those of Pongsai P et
al.,, and Andama AO et al., [10,35]. These findings suggest that
in a developing country like ours, tuberculosis remains the most
common co-infection in PLHIV.

ST Serum cryptococcal

Opportunistic Total cryptococcal yp
. I . antigen p-value
infections' (n=150) antigen negative (n=146)

positive (n=4) 9 a
No 80 (53.3%) 1(25%) 79 (52.7%) 0.42
Pulmonary 41 (27.3%) 2 (50%) 39 (26.7%) 0.99
tuberculosis
Candidiasis 17 (11.3%) 1(25%) 16 (10.9%) 0.77
Exra-pumonary | 45 go) 0 12 (8.2%) 0.99
tuberculosis

[Table/Fig-5]: Opportunistic infections seen in 150 patients.
*Chi-square test used
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Prevalence of cryptococcaemia in India is reported to be variable
and this study reports it to be 2.67% [36,37].

LIMITATION
Cryptococcal antigen titer were not performed and cryptococcal
selective culture media was not used. A prospective study is
required to know the impact of this policy on the morbidity, mortality
and cost benefits.

CONCLUSION

The present study reveals that cryptococcal antigenemia is a health
problem and Cryptococcal antigen screen and treatment policy
recommended by World Health Organisation should be made
routine for HIV patients registering at ART centre in the present
setting especially those who are ART naive and have CD4 counts
<100 cells/mm? by rapid point of care assays.
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