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POSSIBILITY OF IN-HOSPITAL INFECTION BY
Cryptococcus neoformans IN PATIENTS WITH AIDS

Maria Elena RUSTAN, Héctor R. RUBINSTEIN, Carmela SICILIANO & Diana T. MASIH.

SUMMARY

The objective of the present work was to carry out a survey of soil samples taken
from different areas of a hospital of infectious disease located in the city of Cordoba,
where three AIDS patients were hospitalized during different periods in the same ward.
The three of them returned with meningeal cryptococcosis between three or five months
after having been discharged. Cryptococcus neoformans was isolated in 8/10 samples
collected outside the hospital, near the pigeon house. The samples collected from the
AIDS patients ward and its surroundings were negative. These findings suggest that the
patients may have been infected by the fungus during their first stay in hospital
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INTRODUCTION

Cryptococcus neoformans is the etiologic
agent that causes a systemic mycosis of worldwide
distribution. It has been isolated from soil samples
particularly from soil where pigeon excrements
were found® > 67, A continuous relationship be-
tween this microorganism and old nests and pigeon
excrements in domes, cornices, buildings, etc. has
been found because their excrements, which are
rich in nitrogen and have a high content of alkaline
pH salts, are responsible for the long survival of
this fungus®.

Some samples were taken from soils contami-
nated with pigeon excrements.in the cities of Villa
Dolores and Alta Gracia in the Province of
Cordoba, Argentina in 198949, Man is infected
with C, neoformans by inhalation producing a pri-
mary benign pulmonary infection. If this primary
infection is not overcome, it can either remain in
the lung or scatter and produce a systemic infec-
tion which is generally lethal. The main region of
scattering is the central nervous system, particu-
larly the meninges®,

Infections caused by C. neoformans produce

significant morbidity and high mortality, particu-
larly among immunocompromised patients, Cryp-
tococcal meningitis is an important cause of dis-
ease of the central nervous system and of death in
patients with AIDS¢!3.14),

Three patients with AIDS, who shared the
same room during different periods of time, re-
turned to hospital with cryptococcic meningitis a
few months after they had been allowed to leave as
a result of the improvement in their health, There-
fore, it was decided to search for this fungus in the
room where these patients had stayed, in the inner
courtyards of the hospital and in its pigeon house.

MATERIALS AND METHODS

Hospital Rawson is in charge of patients suf-
fering from infectious diseases and is situated in
the south-east of the city of Cordoba, capital of the
Province of Cordoba; it is located between the East
entrance to the city and the railways. It is sur-
rounded by green areas, a zoo, temporary circus
grounds (Fig. 1). It is 440 m above the sea level
and the climate is temperate with remarkable dif-
ferences between summer and winter. It rains
around 600-800 mm yearly.

Citedra de Parasitologia y Micologia.:Dpto. Bioquimica Clinica. Facultad de Ciencias Quimicas. Universidad Nacional de Cérdoba.

Cérdoba. Argentina.

Address for correspondence: Dra. Diana T. Masih. Parasitologia y Micologia. Dpto. Bioquimica Clinica. Universidad Nacional de

Cérdoba. Suc. 16 - CC 61 (5016) Cérdoba. Argentina.

383



RUSTAN, M.E.; RUBINSTEIN, H.R; SICILIANO, C. & MASTH, D.T. - Possibility of in-hospital infection by Cryptococcus
neoformans in patients with AIDS. Rev. Inst. Med. trop. S. Paulo, 34 (5): 383-387, 1992.

1) Highway 9 to Jesds Maria-
2)"General Belgrano’‘Railway-
3)Highway 19 to San Francisco-
4)Suquia River:
5)Downtown-

Isolation of samples

The samples were taken from five different
places of the hospital as shown in Fig. 2. Points 1,
2, 4 and 5 show the samples taken from soil con-
taminated with pigeon excrements; in point 3,
which corresponds to the room of patients with
AIDS, the samples were taken from the surround-
ings and the inside without contamination of pi-
geon excrements but containing other detritus such
as vegetal debris. The collection was made with
sterile wooden spatulas and kept in sterile glass
containers at room temperature until used.

All the samples were processed by duplicate
following SHIELDS & AJELLO’S method"® with
modifications as proposed by CIVILA & CONTI
DIAZ®, Briefly, between 13 and 15 g of sample
were solubilized in 50 ml of sterile physiological
solution and allowed to rest for 15 min. Then, 8 ml
of the different layers of the supernatant were
taken and 4.5 mg of penicillin and 10 mg of strep-
tomycin were added. The material was spread on
Petri dish plaques by scattering in the middle of
the agar sunflower seed extract (ASSE), another
was inoculated to Rockefeller mice and another
was spread in tubes on Sabouraud glucose.
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Figure 1: Location of the hospi-
tal (*). It is situated in the South-
east of the city of Cordoba. It is
located between the East en-
trance to the city and the rail-
ways. It is surrounded by green
areas, a zoo and temporary cir-
cus grounds.

6)"'La Canada’ Stream.-
7)'Sarmiento” Park-
8)University Campus=-
9) Highway § to Villa Maria-
10)'General B. Mitre” Railway -

Agar sunflower seed extract (ASSE)

Sunflower seeds (90 g) were ground in 100 ml
of distilled water. The macerate was boiled for 30
min in 900 ml of distilled water, then was filtered
through gauze and adjusted to the volume of the
aqueous extract at 1000 ml, Bacto-agar (Difco)
was added and dissolved by heating the matrass in
boiling water. Sterilization was made at a pressure
of 1 atm and at a final 5.5 pH (8). The plaques thus
spread were incubated at 37°C and checked daily
for 10 days.

Strains of Candida albicans, C. tropicalis
and Cryptococcus neoformans were used as con-
trol of the culture media.

Only C. neoformans developed colonies pig-
mented with a dark chestnut brown colour. From
the studied samples spread on the ASSE medium,
only those that developed creamy pigmented colo-
nies were purified for characterization.

Tests of urease, development at 37°C, carbo-
hydrates and NO,K assimilation tests and 21 day
Rockefeller mouse intracranial inoculation were
carried out.
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Figure 2: Plan of the hospital. Isola-
tion of samples taken from five differ-
ent places of the hospital. Points 1, 2,
4 and 5 show the samples taken from
soil contaminated with pigeon excre-
ments. Point 3 corresponds to the
room of patients with AIDS.
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Zone 1: Patio

Zone 2: Pigeon breed place
Zone 3: AIDS patients room
Zone 4: first floor and open root
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Four to eight week old Rockefeller mice were
intraperitoneally (ip) inoculated with 0.5 ml of the
suspension from the soil samples. On the 30 day
post inoculation the animals were killed removing
their brain, lung, kidney, spleen and adrenal glands
for their homogeneization. This material was ex-
amined directly with Indian ink, ASSE and
Sabouraud cultures.

Clinical Case

Patient M.O.: male, 29 years old, from
Colonia Caroya in the Province of Cordoba; occu-
pation: bank clerk. Hemophilic, showing a three
month febrile history on the first consultation with
loss of weight and oropharynx esophagic
candidiasis. The HIV was positive. The patient re-
covered after a treatment of 15 days but returned
five months later presenting intense headache, ri-
gidity in the nape of the neck and loss of con-
sciousness for a few seconds, with fever and ocular
deviation. Cryptococcus neoformans was isolated
from blood, spinal fluid and urine.

Patient E. M.: male, 38 years old, homosexual,
from Pilar in the Province of Cordoba; occupation:
mechanic. He presented disseminated Kaposi Sar-

Zone 5: Parking area
\\ A: Entrance to hospital
B: Highway 9
C: Street
D: Urban district

coma, stage IV and HIV positive. After a four
month period of consultation including several
hospitalizations, the patient was admitted to the
hospital with fever, headache and temperament
changes. Cryptococcus neoformans was isolated
from spinal fluid and blood.

Patient J.C.: male, 25 years old, from Cordoba
city, no permanent employment. Hemophilic. He
was admitted to the hospital with neumopathy and
oral and pharynx esophagic candidiasis. The HIV
was positive. His recovery was satisfactory but he
was again hospitalized after three months with the
diagnosis of headache and fever. Cryptococcus
neoformans was isolated from spinal fluid.

It should be remarked that these three patients
were hospitalized in the same room during differ-
ent periods of time.

RESULTS

To determine whether C.neoformans was
present in the environment of the hospital, samples
of dust and soil were taken from the rooms where
these three patients had been hospitalized, and soil
from the surroundings with and without pigeon ex-
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crements. From the five places chosen in the hos-
pital (Fig. 2), C. neoformans was isolated in 8/10
samples taken from zone 2 (12 m? which corre-
sponds to the pigeon house.

The results from the samples obtained by in-
oculation of mice and sowing on the ASSE and
Sabouraud are shown in Table 1. ’

Table 1
Isolation of Cryptococcus neoformans from the
soil

Zones Agar sunflower Inoculation
seed extract* of mouse**

1 0/10 0/10

2 7/10 8/10

3 0/10 0/10

4 0/10 0/10

5 0/10 0/10

* The plaques were incubated at 37°C and checked daily
for 10 days.

** Mice were ip inoculated with 0.5 ml of the suspension
from the soil samples.

All dark chestnut brown cultures developed in
ASSE, urease positive, assimilated inositol and
xilose but not lactose or NO,K. They were in-
tracranially inoculated to 21 day old mice produc-
ing macroscopic lesions in the skull with several
morphological C. neoformans characteristic
sheath yeasts between 7 and 15 days after inocula-
tion. The C. neoformans colonies isolated on
ASSE were also isolated on Sabouraud. The
former resulted in a better and quicker recovery for
their identification than Sabouraud.

When the sunflower seed was replaced by
alpist in the ASSE, the C. neoformans colonies
developed very slowly without pigmenting.

DISCUSSION

Cryptococcic meningitis is one of the most impor-
tant newrological manifestations in AIDS patients. It
can occur during the infection by HIV, or as an oppor-
tunist infectious disease or as a subsequent after-effect
in AIDS patients on the basis of malignant infections
related to AIDS®. From the 34 patients treated in
Bellevue Manhattan UAMC, cryptococcosis was the
first manifestation observed among 16 patients®™.
From the 27 AIDS patients with criptococcosis re-
ported by KOVACS et al.®, criptococcosis was the
first discase diagnosed in seven patients.
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The three patients with AIDS here reported
remained in the hospital for their HIV treat-
ment. They achieved a general improvement so
they were released but the three of them sys-
tematically returned showing neurological
symptons and spinal fluid C. neoformans was
isolated. Thus, it was thought that the patients
contaminated when they got in contact with the
fungus in the same environment. Therefore,
this fungus was searched for within the hospital
environment.

In the literature reviewed by BIANCHI et
al.®, C, neoformans is scarcely mentioned as the
agent of hospital infection although it is pointed
out that a risky infectious source is constituted by
persons with HIV positive serum and with AIDS.

On account of this probable hospital infections
by C. neoformans and other fungi, BIANCHI et
al.® suggest demolition of buildings, checking on
workers, decontamination of pigeon excrements
with 3% formaldehyde and isolation of patients
with infections by HIV.

Although the data here reported do not con-
firm that the C. neoformans infection occurred in
the hospital, this possibility should not be
complety disregarded.

RESUMEN

Posibilidad de infeccién intra - hospitalaria por
Cryptococcus neaformans en pacientes con SIDA

El objetivo del presente trabajo fue realizar
un relevamicnto de muestras de suelo en distin-
tas dreas de un hospital de enfermedades infec-
ciosas de la Ciudad de Cérdoba, donde estuvie-
ron internados tres pacientes con sindrome de
inmuno deficiencia adquirida (SIDA). Ocuparon
en distintos periodos de internacién la misma
sala. Los tres reingresaron al nosocomio entre
los tres y cinco meses siguientes de haber sido
dados de alta, con meningitis criptococcica.
Cryptococcus neoformans se pudo aislar en 8/
10 muestras recogidas en la zona exterior del
hospital préxima al palomar. Las muestras toma-
das en el interior de la sala destinada a la
internacién dec pacientes con SIDA y de sus alre-
dedores resultaron negativas. Estos hallazgos su-
gieren que probablemente los pacientes se infec-
taron con el hongo durante su primeira
internacién.
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