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Abstract

Cryptococcus neoformans causedoth pulmonary and meninges infection in healthy
and immunocompromised hosts. The objective ofghisly was to determine the prevalence
of pulmonary cryptococcosis in HIV/AIDS patientsdaassess the clinical presentations due
to the infection. The subjects recruited for thisdy were confirmed HIV/AIDS patients,
presenting with pneumonia complications. The demolgic and clinical features were
abstracted from the medical records and admin$tgreestionnaire. Early morning sputum
samples were collected from the patients and exaunioy bacteriological methods. The
isolated Cryptococcus neoformans were sub-cultured onto thistle bird seed agar dred t
identity was confirmed with APl 20C KiDut of 250 patients investigated, 47 (18.8%) had
pulmonary cryptococcosis. Tl&neoformans isolates werenore in females, 26 (10.4%) than
the males, 21 (8.4%), while the age group of 20rdérs old had 39 (15.6%) isolates. The
clinical features that were associated with themmuiary cryptococcosis were the production
of purulent and bloody sputum, and fever. The pédisvith prolonged duration of HIV/AIDS
and are not on HAART regimens had high@meoformans isolates. The isolation of
C.neoformans from HIV/AIDS patients is a major public healthro@rn, since it complicates
the severity of the disease. There is a need fatim® check of pulmonary cryptococcosis,
especially, in those who do not avail themselvesfdiretroviral therapy.

Keywords: Cryptococcus neoformans, Cryptoccosis, HIV/AIDS, HAART, Thistle bird seed
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Introduction

Infections due taCryptococcus neoformans occurs world wide without any specific
endemic areas. The fungus is an ubiquitous pathogemcapsulated yeast, classified as
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Basichomy cota (Levitz, 1991). Human diseases chusg the fungus range from
asymptomatic pulmonary colonization to life threwtg meningitis and overwhelming
cryptococcemia (Levitz, 1991; Duperval et al, 19/P@rfect et al, 1983). The mode of entry
into a new host is through the respiratory tract.

Cryptococcosis occurs in healthy hosts, but majohias significant underlying
predisposing factors especially in advanced HIV eas® and transplant related
immunosuppression. (Thomas et al, 1998; Aberg; ®abpas et al, 2001; Dismukes, 1998) In
immunocompromised patients, cryptococcosis can beerse and rapidly progressive;
requiring prolonged systemic antifungal therapysfbikes, 1993; Saag et al, 2000). The
infection is the most common life-threatening désean HIV patients, and extra- pulmonary
cryptococcosis is an AIDS- defining illness. Thaiclal presentation includes disseminated
meningo-encephalitis, which is rapidly fatal in thlbsence of therapy (Mwaba et al, 2001;
Dupont et al, 2000; Heyderman et al, 1998). Crpooosis in HIV/AIDS patients varies
from <1.0 to 10% in western countries (Knight et 2393; Burckhardt et al,1999) to more
than 33% in sub-Saharan Africa and South east @weaba et al, 2001; Hakim et al, 2000).
This presents with high morbidity in HIV/AIDS paties in sub-Saharan Africa. The majority
of society affected by cryptococcsis is socio-eenitally low and is often responsible for the
support and care of others (Quinn, 1996). In tbgian, prospective studies on cryptococal
pulmonary infections are needed so that appropttieteapy can be initiated, thus reducing the
incidence of opportunistic infections.

The goal of this study was to determine the prenadeof pulmonary cryptococcsis,
and define clinical presentations in HIV/AIDS patie in Jos city, Nigeria. We showed that
cryptococcsis is a major pulmonary marker in HIMBA patients, presenting with systemic
pneumonia.

Materials and Methods
Study Population

Human immunodeficiency Virus/Acquired immunodetigrsyndrome (HIV/AIDS)
patients were recruited for this study. The pasiemere attending Faith Alive Foundation
Clinic, Jos, for support, care and highly activéiretroviral therapy (HAART). The study was
in accordance with Helsinki declaration.

Sample collection: Early morning sputum was collected from each patiafter due
counseling and instructions (Beneke and Rogers6;1B®binson and Pachye, 1988). The
consistency and cellular make-up of the sputum wsed to determine the quality of the
samples ensuring that the specimens were expeaddiraim deep within the lungs.

Cultural methods: The sputum was routinely plated onto thistle Baieéd agar, sheep blood
agar, Brainheart infusion both, brainheart infusegar and Sabouraud dextrose agar. All
cryptococcal isolates were sub-cultured onto Sahalidextrose agar and thistle Baird seed
agar, and their identity was confirmed with API 2Ki& (Biomereux, France).

Study Definitions

The patients were classified as either having pobmp cryptococcosis or
disseminatedC. neoformans. The criteria used for pulmonary cryptoccosis iis tieport are:
(1) Certainty of diagnosis; the isolation Gf neoformans from the sputum samples, with
radiographic evidence of disease and clinical spmgt (2) Colonization, was identified on
the basis of isolation of. neoformans in respiratory specimen with either a normal chest
radiograph or asymptomatic State with abnormalog@iph. The sites of involvement were
classified as pulmonary because only the lungsoamdéura were the sites involved.
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Results

Two hundred and fifty patients with HIV/AIDS infégh, and proven evidence of
lung abnormality were enrolled for this study. Rejory specimens were not collected from
the patients that did not meet-up the study cateafter reviewing the medical records. Out of
250 patients who met the study criteria, 47(18.8%)l pulmonary colonization witlC.
neoformans, (pulmonary cryptococcosis); 15 (6.0%) had possitisease while 188 (75.2%)
either had growth or nG. neoformans was isolated.

Demographic characteristics

The subjects were made—up of 102 (40.8%) males Bl (59.2%) females.
Pulmonary cryptococcosis was confirmed in 21 (8.488)es and 26 (10.4%) females. The
age group of 20-40 years old was 209 (83.6%), 88h(15.6%) isolates of. neoformans
only 8(3.2%) isolates were from the elderly pasenthe duration of HIV/AIDS infection
showed that those with prolonged AIDS has moredyafIC. neoformans (13.6% Vs 5.2%)
(Table 1.

The clinical signs and symptoms attributable tgptwcoccosis and observed in the
patients at the time of diagnosis varied from oaéiemt to another (Table 2). Overall the
patients with purulent and bloody sputum productibas 43% vyield of pulmonary
colonization while those with fever has 36% yield$iose without any specific clinical
symptoms had 26% of pulmonary cryptococosis.

The patients on therapy options were analyzed.s&htmn HAART regimens had
lower vyields, while those who has not started HAARIgimens, but may have abused
antibiotics in treating opportunistic infectionsdathose who experimented the use of local
herbs for cure yielded higher isolates®ifieoformans, (26% Vs 40%) The patients, who had
not started therapy, gave a yield of 23%. Thesegayep of patients from rural communities
who came for treatment of pneumonia and were disggh@f HIV infection, in the patients
stuttering from other opportunistic infections (Batot shown), 87% df. neoformans were
isolated, while those that have no other opportimisfections had 13% of isolates Gf
neoformans.

Table 1: Demographic characteristics of 250 patients suspeof pulmonary cryptoccoial

infections.
Characteristics N =250 Positive isolates (%)
Sex:
Male 102 (40.8) 21 (8.4)
Female 148 (59.2) 26 (10.4)
AGE
<20 5 0 (0)
20 -40 209 39 (15.6)
> 40 36 8 (3.2)
Duration of HIV infection
(years)
1-5 121 13 (5.2)
6 —10 104 20 (8.0)
11+ 25 14 (5.6)
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Table 2: Presenting clinical characteristics of 47 isolgtetimonary cryptococcosis.

Characteristics No (%)
General:
Fever 17 (36)
Night sweats 11 (23)
Fatigue 2 (4)
Lack of appetite 3 (6)
Weight loss 6 (13)
Malaise 6 (13)
Headache 2 (4)
Pulmonary
Cough 9 (19)
Chest pain 6 (13)
Sputum production 20 (43)
None 12 (26)
Patients on Therapy
HAART 5(11)
Local herbs 12 (26)
Antibiotics 19 (40)
None 11 (23)
Presence of other opportunistic infection
Yes 41 (87)
No 6 (13)
Discussion

Cryptococcosis has emerged as defining feature HBf/AIDS infection. The
occurrence of pulmonary cryptococcosis can rangen fasymptomatic nodular disease to
severe acute distress syndrome (ARDS) (Saag eR@00Q; Warkentine et al., 2000). The
epidemiological trends of infection witlC. noefomans can only be evaluated through
surveillance studies (Dromer et al., 2004). Thiglgtwas aimed to determine the prevalence
of primary pulmonary cryptococcosis in AIDS patenwith isolated cases of pulmonary
pneumonia. All subjects enrolled in the study weoafirmed HIV—positive and presenting
with AIDS—defining-illness, and CD4+court200/mnf (CDC). Of 250 patients enrolled in
this survey, 47 (18.8%) had primary lung infectialue toC neoformans. Batungwanayo et al
(1994) reported higher primary pulmonary crypto@sis in Rwanda. In a study of 37 AIDS
patients; 29 (78%) had pulmonary cryptococcosigs #ssumed that neoformans generally
gains access to the host by inhalation and thdre¢spy system is the usual portal of entry
(Aberg et al., 1999). Therefore, colonization cé thngs is expected hence the high isolation
of C. neoformans from HIV/AIDS patients. In the normal host, inhiéden of organism is
followed by localized immunologic response thattears the organism before symptoms or
dissemination occurs (Warkentine et al., 2000). c&inthe AIDS patients are
immunocompromised, dissemination of the diseaseb@ih common characteristic.

The demographic characteristics indicate thatféimeales were more infected than
the males. This gender difference may be as refwlertain factors such as; the patients not
availing themselves for medical care on time orstbering themselves not at risk for HIV-
infection or in patients with poor access to cavirda et al., 2003). This is reflected in the
duration of HIV/AIDS infection, as those with lortgrm infection AIDS had more isolates of
C neoformans than those with shorter duration. It can be exgdiby the fact thaC
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neoformans infection may be initially asymptomatic but progges as the patients CD4+ cell
count declines.

C neoformans infection have high incidence and is the literretttening fungal
pathogen most communally seen in AIDS patients rfiDiees, 1998). Cryptococcal
pneumonia may present with or without evidence @fsamination. It is unclear if
disseminated disease represents a progressioractivedion of pulmonary disease because
many patients have no evidence of pulmonary invobmt at the time of diagnosis of
disseminated disease. Our study showed that thdabkefever, night sweats, weight loss and
malaise gave higher isolates ©f neoformans. It was observed that patients with pulmonary
cough, chest pain and produces bloody sputum hgh yields of C. neoformans. The
asymptomatic patients with an isolate of 26% ingicthe clinical variable nature of the
pulmonary cryptocccosis. The conditions of such Blpatients are likely to worsen in
absence of treatment. Taken together, disseminafitihe disease to central nervous system
due to cryptococcal invasion will be a common featuhereby causing crytococcal
meningitis. There is high morbidity and mortalitf such cryptococcal meningitis. This is
illustrated in the study of Heyderman et al. (1988Fimbabwe, where anti-fungal therapy
was not available. Their work showed that crypt@abaneningitis was the AIDS defining
illness in 88% of the patients.

The management of HIV/AIDS disease is dependenthensuppression of viral
replications and on the ability to preserve andoresimmune function. Highly active
antiretroviral therapy (HAART) results in longerre of virus load reduction (Hammer et al.,
1997; Gulizk et al, 1997). The clinical benefit iIOHAART is increased CD4 lymphocyte
and thus immune system restoration. This decrdasefsequency of opportunistic infections.
In this study, 11% isolates @. neoformans were from the patients on HAART. Those on
local herb mediations, self-prescribed antibiotised those that are not on therapy have
combined isolation rate of 89%. This indicates tbftptococcosis continues to occur, but
primarily in patients availing themselves less twtine medical care and whereas those
patients with higherC. neoformans isolates may have been as result of reticence and
ignorance (Mirza et al, 2003).
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