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Abstract. Amongst 310 recipients of live related renal
transplants, systemic fungal infections were observed
in 19 patients (6.1%). These included cryptococcosis
in eight (42%), candidiasis in seven (37%), mucor-
mycosis in two (11 %), aspergillosis in one (5.5%), and
a mixed cryptococcal and Aspergillus infection in one
patient (5.5%). Infections occurred within 12 months
of transplantation in seven patients and after 13-37
months in the remaining patients. Prolonged fever not
responding to antibiotics was the most common pre-
sentation. Central nervous system was involved in all
patients with cryptococcosis, while Candida infection
primarily involved the urinary tract. Both patients with
mucormycosis exhibited signs and symptoms of florid
rhinocerebral disease and a rapid downhill course.
Pulmonary manifestations were the most prominent
features of patients with aspergillosis. Parenteral
amphotericin B with or without 5-fluorocytosine was
started in all, but three patients could receive the
therapy only for 1-3 weeks. Three patients with crypt-
ococcosis developed amphotericin-related complica-
tions and were changed to oral fluconazole. Seven
patients recovered and 12 (63%) died.

None of the patients had cytomegalovirus infection
preceding the onset of fungal disease. The high fre-
quency of fungal infections amongst our allograft
recipients could not be ascribed to over immunosup-
pression, since 16 patients (84%) were only on mainten-
ance doses of immunosuppressive drugs and in 13
(68.4%) graft function was normal at the time of
diagnosis.

The high frequency of fungal infections in our
patients was most probably related to the poor hygienic
and sanitary conditions which continue to be prevalent
in the tropical environment of third-world countries.
Delays in the diagnosis and late institution of therapy
result in a high mortality. A high index of suspicion,
appropriate investigations and early treatment are vital
to reduce morbidity and mortality due to fungal infec-
tions amongst allograft recipients.
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Introduction

Despite technical, immunological, and therapeutic
advances in the field of renal transplantation, infections
remain a major barrier to a successful outcome. The
high mortality associated with infections emphasizes
the negative impact of immunosuppression on the
recipient's immune system [1]. More than 80% of renal
transplant recipients suffer at least one episode of
infection within 1 year of transplantation [2].

The most challenging infections are the opportunistic
infections. These include viral infections such as herpes
and cytomegalovirus, bacterial such as listeria and
nocardia, fungal including Candida, aspergillus, crypt-
ococcus, and mucor, and protozoal infections such
as Pneumocystis carinii and Toxoplasma gondii. Recipi-
ents at increased risk include those with leukopenia,
hyperglycaemia, azotaemia and subjects over the age
of 40 years [1,3,4]. This communication documents
our observations of systemic fungal infections that
developed in 19 patients following renal trans-
plantation.

Subjects and methods

A total of 310 patients (289 males, 21 females) who received
living related renal transplants over a 15 year period up to
June 1991 were reviewed. Immunosuppression protocols
included conventional therapy (azathioprine and predniso-
lone) in 249, triple therapy (cyclosporin A, azathioprine and
prednisolone) in 37 and a combination of cyclosporin A and
prednisolone in 24 patients. Acute rejection episodes were
treated with intravenous methylprednisolone 1 g/day or oral
prednisolone 200 mg/day for 3-5 days. The maintenance
dose of immunosuppressive drugs 4 months after transplanta-
tion consisted of prednisolone 15 mg/day, azathioprine
2 mg/kg per day and cyclosporin 4-5 mg/kg per day.

Criteria for inclusion included one or more of (a) isolation
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of fungus from materials from patients with clinical disease
attributable to the offending agent, (b) histological demon-
stration of the fungus with or without isolation by culture,
and (c) serological identification of the fungus from the
cerebrospinal fluid, blood, or urine. Patients with superficial
mucosal infections involving the gastrointestinal tract, lower
urinary tract, or skin were excluded. Bacteriological and
viral studies were done to exclude any concomitant infections.

Antifungal therapy consisted of intravenous amphotericin
B given alone or in combination with 5-fluorocytosine.
Amphotericin B was given in a dose of 0.6 mg/kg per day
when used alone or as 0.3 mg/kg per day in combination
therapy. The total duration of amphotericin therapy was
only 1-3 weeks in three patients with candidiasis and two
with mucormycosis, since these patients died within this
period. Oral fluconazole was used in three patients with
cryptococcosis in a daily dose of 200 mg for the first 2
months and 100 mg daily thereafter for 6 months.

Results

Systemic fungal infections were identified in 19 of 310
patients (6.1%). Infection with Cryptococcus neofor-
mans was observed in eight patients (42%), Candida
albicans in seven (37%), mucor species in two (11%),
Aspergillus flavus in one (5.5%), and a mixed infection
with Aspergillus and Cryptococcus in one patient
(5.5%). All patients were males with a mean age of
31.05 ±7.73 years (range 21-42 years).

Clinical characteristics of these patients are shown
in Table 1. Graft function was normal at the time of
diagnosis in 13 patients (68%) while it was impaired
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(serum creatinine 160umol/l) in six patients (32%).
Apart from immunosuppressive drugs, predisposing
factors included post-transplant diabetes mellitus in
two and leukopenia in two patients. Infection occurred
within the first year following transplantation in seven
patients and after the first year in the others. Immuno-
suppressive drugs consisted of conventional therapy in
16, triple therapy in two and a combination of cyclo-
sporin and prednisolone in one patient. Sixteen patients
were on maintenance doses of immunosuppressive
drugs at the time of diagnosis. The mean number of
acute rejection episodes requiring high-dose steroid
therapy prior to detection of fungal infection was
0.88 ±0.33 per patient. Three patients had received
pulse therapy with steroids 4-8 weeks prior to develop-
ment of fungal infections. Organ involvement by vari-
ous fungi is shown in Table 2.

Concomitant bacterial infections were present in
seven patients. These included urinary tract infection
due to Escherichia coli in three, septicaemia due to
pseudomonas, klebsiella, and Escherichia coli in one
case each, and pulmonary tuberculosis in one patient.
Bacterial sepsis was directly responsible for mortality
in two patients. None of them showed seropositivity
for cytomegalovirus infection. The salient clinical fea-
tures in patients with fungal infections are summarized
below.

Cryptococcosis

Prolonged fever not responding to antibiotics was the
presenting symptom in eight patients (88.8%). Addi-

TaWe 1. Clinical characteristics and outcome of patients with fungal infections

Patient

VKS
JS
SP

YK
BSS
RSI
SSI
SK

SS2
KS

BS
RS2
DND
AS
DK
JK
GS

RKS
VK.N

Onset
post Tx
(months)

11
27
14

13
18
24
4

31

37
18

2
14
5

13
1

19
3

16
2

Presenting
symptoms

Fever
Fever, skin nodule
Cavernous sinus

thrombosis
Fever, dysuna
Fever, headache
Fever, dysuria
Cough
Fever

Fever, skin nodule
Fever, cough, dysuria

Fever, cough
Fever, dysuria
Fever, dysuria
Fever, seizures
Fever
Fever, headache
Cavernous sinus

thrombosis
Fever, cough, diarrhoea
Fever, cough, diarrhoea

Diagnosis

Cryptococcosis
Cryptococcosis
Mucormycosis

Candidiasis
Cryptococcosis
Candidiasis
Cryptococcosis
Cryptococcosis
Aspergillosis
Cryptococcosis
Candidiasis

Candidiasis
Candidiasis
Candidiasis
Cryptococcosis
Cryptococcosis
Cryptococcosis
Mucormycosis

Candidiasis
Aspergillosis

Confirmatory evidence

Culture B&C, crypto LA C
Culture B, C&U, Skin biopsy
Nasal biopsy, CT scan head

Culture U, USG graft
Culture C, crypto LA C
Culture U, USG graft
Culture B, autopsy
Culture B, crypto LA C,
Lung biopsy
Culture U&C, skin biopsy
Culture U, transbronchial

biopsy, autopsy
Culture U&B
Culture U&B, autopsy
Culture U
Culture C, crypto LA B
Culture C
Culture U&C, crypto LA B
Nasal biopsy, autopsy

Culture B,S
Culture B

Therapy

Ampho B/FCZ
FCZ
Ampho B*

Ampho B
Ampho B
Ampho B
Ampho B + 5FC
Ampho B

FCZ
Ampho B*

Ampho B*
Ampho B*
Ampho B
Ampho B
Ampho B
Ampho B + 5FC
Ampho B*

Ampho B
Ampho B

Outcome

Recovered
Recovered
Died

Recovered
Died
Died
Died
Recovered

Recovered
Died

Died
Died
Recovered
Died
Recovered
Died
Died

Died
Died

Tx, transplant; B, blood; C, cerebrospinal fluid; U, urine; S, stool; Ampho B, amphotericin B, FCZ, fluconazole; 5FC, 5-flucytosine;
USG, Ultrasound.
*Total duration of therapy < 3 weeks.
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Table 2. Sites of infection

K. S. Chugh et al.

Type No. CNS Blood Lungs Urinary
tract

Subcutaneous
tissue

Cryptococcosis
Candidiasis
Mucormycosis
Aspergillosis

9
7
2
2

8
0
2
0

6
3
0
2

1
3
0
2

3
6
0
0

2
0
0
0

Total 20 10 11

tional features included headache in two (22.2%) and
seizures in one (11.1 %) patient. Seven patients (77.7%)
showed evidence of disseminated disease involving
meninges, eyes, urinary tract, lungs, liver, and lymph
nodes, while in two (22.2%) the infection was localized
only to meninges. One patient developed hydroceph-
alus and required a ventriculoperitoneal shunt. Two
patients developed subcutaneous nodules as a part of
disseminated cryptococcosis. Biopsy confirmed the
presence of cryptococci in both of them. The diagnosis
was established by a positive crypto-LA test or culture
of the organisms from the CSF in eight, blood in six,
and urine in three patients. Two patients were found
to have concomitant post-transplant diabetes mellitus.

Seventeen patients were initially put on amphotericin
B and two on combined amphotericin B and 5-fluoro-
cytosine; however, amphotericin had to be discon-
tinued and replaced with fluconazole (200 mg daily) in
three patients. One patient developed an anaphylactic
reaction to amphotericin, another one developed deaf-
ness during the course of therapy, and the third patient
developed a relapse of cryptococcal infection on cessa-
tion of therapy. Complete recovery occurred in all the
three patients treated with fluconazole. Four patients
(44.4%) died within 1-3 weeks of starting therapy.
Autopsy in two patients revealed cryptococci in liver
and meninges in one patient (AS) and in lungs, spleen,
pericardium, and bone marrow in the second patient
(SSI).

Candidiasis

Of seven patients with candidiasis, four presented with
a clinical picture of acute pyelonephritis involving the
allograft, as was evident by local tenderness, fever, and
presence of leukocyte casts in the urinary sediment.
Positive culture for Candida albicans was obtained
from the urine in five and blood in three patients.
Ultrasonography of the allograft showed focal hypoe-
choic areas in the renal cortex in two patients. Two
patients developed severe leukopenia. All patients were
treated with amphotericin B. Two patients recovered
and five died, three from fungaemia and two from
fulminant bacterial sepsis. Disseminated Candida infec-
tion involving the lungs, allograft, native kidneys,
adrenals, and spleen could be confirmed at autopsy in
four patients.

Mucormycosis

Both patients with mucormycosis presented with nasal
discharge, swelling of eyelids, bilateral proptosis, and
cranial nerve palsies involving third, fourth, and sixth
nerves. These features were consistent with cavernous
sinus thrombosis. A CT scan of the head, besides
confirming cavernous sinus thrombosis, showed
involvement of the maxillary, ethmoid, and sphenoidal
sinuses. The diagnosis was established by demonstra-
tion of Mucor in the nasal mucosal biopsy in both
patients. Despite initiating treatment with amphoter-
icin B, both patients died within 1 week of the start
of therapy.

Aspergillosis

Cough and expectoration were the main presenting
features in these two patients. X-ray of the chest
showed infiltration in the right lower zone. Blood
culture was positive for Aspergillus flavus in both the
patients. In addition, CSF was positive for cryptococcal
antigen in one patient. An open lung biopsy showed
a tubercular granuloma in the lung parenchyma and
Aspergillus invading the walls of the blood vessels in
this patient. He responded to a combination of anti-
tubercular and amphotericin B therapy. The second
patient died of acute myocardial infarction. Autopsy
showed Aspergillus in the lung parenchyma.

Discussion

Renal transplant recipients are at a high risk of con-
tracting opportunistic infections because of immuno-
suppression with cytotoxic drugs and steroids,
prolonged antibiotic therapy, granulocytopenia, and
metabolic factors such as uraemia, hyperglycaemia,
and poor nutrition [3-7]. Several studies have reported
a high incidence of fungal infections following renal,
liver, pancreas and heart transplantation [8-11].
Immunosuppression induced by cytomegalovirus infec-
tion in patients who are already on immunosuppressive
therapy has been observed to increase the risk of
bacterial and fungal infections following bone marrow
transplantation [12].

Studies reported from the West in the sixties and
seventies revealed a high incidence of fungal infections
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in allograft recipients. Rifkind et al. [8] reported an
incidence of 45%, while 8 years later Gallis et al. [9]
documented fungal infections in 12.8% of patients.
More recently, Peterson et al. [13] reported primary
fungal infections in only 1.4% of all allograft recipients,
confirming that the incidence has declined consider-
ably. Systemic fungal infections were documented in
6.1% of patients in the present study. This figure is
likely to be an underestimate of the true incidence,
since fungal infections might have gone undiagnosed
in some patients who died but in whom autopsies were
not done.

Sixteen of 19 patients in the present study were only
on maintenance doses of immunosuppressive drugs at
the time of diagnosis of fungal infections. None of
them was found to have cytomegalovirus infection,
and leukopenia was seen in only two patients. All these
indicate that overimmunosuppression was not directly
responsible for the high incidence of fungal infections.
This high incidence is likely to be related to poor
hygiene and sanitation which continues to be prevalent
in the tropical environment in third-world countries.

The dismal outcome was obviously due to delays in
presentation and diagnosis and consequently in the
institution of treatment. Five patients, three with sys-
temic candidiasis and two with mucormycosis, died
within 1-3 weeks of starting amphotericin and this
short therapy could not have been adequate.

In the present study, cryptococcosis emerged as the
most common systemic fungal infection in renal allo-
graft recipients. The peak frequency was found between
12 and 24 months. This suggests that either these
patients acquired this infection in the post-transplant
period or it was a manifestation of reactivation of a
latent focus under the influence of prolonged immuno-
suppression. Following colonization in the respiratory
tract [14], Cryptococcus neoformans infection has a
tendency to localize in the central nervous system [15].
Pulmonary involvement was evident in only one of
nine patients in our study, and that too was found
only at autopsy. Despite a positive culture and bio-
chemical evidence of meningitis in eight patients, clin-
ical signs due to meningeal irritation were absent in
four patients. Lack of exudative inflammation is a
characteristic feature of human cryptococcosis invol-
ving the central nervous system [16]. Early diagnosis
of cryptococcosis can be made by detecting circulating
fungal antigens, mainly composed of capsular poly-
saccharide [17]. Amphotericin B was successful in
eradicating cryptococcal infection in two patients. One
patient developed a relapse following cessation of this
therapy. Two patients developed complications includ-
ing anaphylaxis in one and deafness in another. All
the latter three patients, who were treated with flucon-
azole, made a full recovery. Fluconazole has been
mostly used in patients with cryptococcal meningitis
associated with acquired immunodeficiency syndrome
[18,19]. Successful outcome of ocular cryptococcosis
with fluconazole has been reported in one renal trans-
plant recipient [20]. Side-effects of fluconazole include
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nausea, vomiting, dizziness, transient increase in hep-
atic enzymes [21], and thrombocytopenia [22].

Candida has the potential to induce chronic cystitis
and ascending infection associated with urinary
obstruction due to fungal balls [23]. Obstructive uropa-
thy due to candiduria is associated with high risk of
systemic dissemination from the urinary tract in renal
transplant recipients [24]. Serological studies using
Candida antigen titres are helpful in differentiating
local from invasive infection [25]. In the present study,
disseminated Candida infection had led to renal
involvement in two patients while primary Candida
pyelonephritis was observed in four patients. Dissemin-
ated infection with synchronous bacteraemia, delay in
detection of infection, and late institution of amphoter-
icin B were the major factors responsible for high
mortality amongst these patients. Similar observations
have been made by Dyess et al. [26] in a study of 83
patients with 177 episodes of fungaemia.

Rhinocerebral mucormycosis is the best recognized
manifestation of mucor infection [27]. Progression from
the palate can result in ophthalmoplegia, periorbital
cellulitis, visual loss, meningitis, and thrombosis of
cavernous sinus or internal carotid artery [27]. Both
patients with mucormycosis in the present series were
diagnosed by histological examination of the black
necrotic material from the nasal cavity. Transplant
recipients with impaired glucose tolerance have been
reported to be particularly susceptible to this disease
[28]. The results of treatment of mucormycosis with
amphotericin B are dismal [27] and are a reflection of
failure of antemortem diagnosis in majority of cases.
Carbone et al. [28], however, reported successful out-
come of treatment with amphotericin B in one patient.

Aspergillosis primarily involves the respiratory sys-
tem, causing allergic alveolitis, bronchopulmonary
aspergillosis and aspergilloma. Disseminated infection
may result in infection of the eyes, skin, sinuses, central
nervous system, bones, and the kidney [29]. This was
the commonest fungal infection in the study of Peterson
et al. [13]. Synchronous bacterial infections occurred
in seven (36.8%) patients and contributed to a fatal
outcome in two of them.

In conclusion, systemic fungal infections continue to
be an important cause of morbidity and mortality in
transplant recipients in third-world countries. The insi-
dious nature of these infections and protean manifesta-
tions often delay the diagnosis and institution of
therapy. A concomitant bacterial infection frequently
complicates the clinical picture. A high index of suspi-
cion in a patient presenting with fever of prolonged
duration not responding to antibiotics and appropriate
serological, microbiological and histological studies are
vital to reduce mortality from fungal infections.
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