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Abstract
Five hundred clinical specimens of sputa, bronchial aspirations, and pleural effusions were
collected from hospitalized tuberculous patients for the isolation of Candida species. The patients
were categorized in two groups. Group A included tuberculous patients having some complications
like nonsubsiding fever, marked cough and persistence of other symptoms in spite of taking
antituberculous treatment. Group B included turberculous patients having no complications. The
Candida species were isolated and identified on the basis of morphological, cultural and
biochemical characteristics. Candida species were isolated from 15.2% (76/500) specimens. The
incidence rate of Candidal co-infection was higher in Group A patients (16.1%) as compared to
Group B patients (13.8%). Among the Candida species, Candida tropicalis (8.4%) predominated
over Candida albicans (6.8%). Furthermore, the incidence of Candidal infection was higher in male
patients (16.3%) as compared to female patients (13.9%).

Introduction
The prevalence of opportunistic mycoses has dramatically increased during the past
few years. The etiological agents of which are otherwise incapable of causing disease in
healthy individuals. These opportunistic fungi are potential pathogen in the immunocompromised patients, patients with some pre-existing disease and patients with a long
history of antibiotics (Schell, 1995; Khan & Chugh, 2000). The rate of opportunistic
fungal infections in turberculous patients is also very high. The reasons for increased
prevalence are lowering of immune system due to tuberculosis and the use of
antituberculous drugs of non-specific action which promote the growth and reproduction
of the fungus flora and in turn aggravate the course of underlying process in the lung
tissues (Sain et al., 1991; Solov'eva et al., 1991).
Among the fungal pathogens, Candida albicans is a common yeast isolated from
tuberculous patients and it is responsible for causing severe secondary infections in such
patients (Pukhlik, et al., 1990). Besides, a syntropic relationship between C. albicans and
Mycobacterium tuberculosis has also been reported in a number of studies where tubercle
bacilli were found to enable C.albicans to grow on Lowenstein Jensen’s medium, an
inhibitory medium for C. albicans (Mankiewicz, 1954, 1957; Mankiewicz et al, 1959).
Moreover, C. albicans also stimulated growth of M. tuberculosis of reduced viability
(Mankiewicz, 1954). Another study confirmed the effect of polysaccharide fraction of C.
albicans for enhancement of the growth as well as reduction of the generation time of
tubercle bacilli (Ghafoor, 1967). The stimulant action of C. albicans and their
polysaccharide fraction has also been observed in vivo where the test animals died within
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6 weeks due to generalized tuberculosis when inoculated with both M. tuberculosis and
C. albicans. However, the control animals, inoculated with only M. tuberculosis died
after 6 weeks (Mankiewicz & Liivak, 1960).
Keeping in view the role of Candida in aggravation of tuberculosis, the present study
was undertaken to determine the prevalence of Candidal infections among tuberculous
patients.
Materials and Methods
The study comprised of 500 tuberculous patients, admitted to Ojha Institute of Chest
Diseases, Karachi. These patients were further categorized in two groups on the basis of
their clinical findings and physician’s recommendations.
Group A: Included tuberculous patients having some complications like no subsiding
fever, marked cough, hemoptysis, raised ESR and leucocytosis in spite of taking
antituberculous drugs.
Group B: Included tuberculous patients having no complication.
Collection of specimens: Clinical specimens; sputa, bronchial aspiration and pleural
effusion were collected from the patients.
Direct smear examination: All the clinical specimens were Gram stained and observed
under the microscope for the yeast cells.
Culture for primary isolation: Sabouraud dextrose agar was used for primary isolation
of Candida species. The culture plates were incubated at 37o C for 24 hours.
Characterization of organisms: All pure cultures were characterized to species level
using different tests conforming with required standard diagnostic criteria (Baron et al.,
1994; Cheesbrough, 1994). The criteria included morphological and cultural
characteristics, Germ tube experiment and tests for carbohydrate assimilation and
fermentation.
Results
A total of 500 tuberculous patients (AFB positive); 270 males and 230 females were
included in the study. The clinical specimens collected from these patients were
processed for the isolation of Candida species. The study revealed 15.2% (76/500) of the
total tuberculous patients co-infected with Candida species. Of these, C. tropicalis ranked
high with an incidence rate of 8.4% (42/500) as compared to C. albicans (6.8%; 34/500).
The sex-wise distribution of these co-infected patients exhibited higher trend of Candidal
infections among male tuberculous patients (16.3%; 44/270) as compared to female
tuberculosis patients (13.9%; 32/230) (Table 1).
The tuberculous patients showing some complications (Group A) exhibited 16.1%
(49/304) co-infection with Candida species, where C. tropicalis was observed with
higher incidence rate of 8.9% (27/304) as compared to C. albicans (7.2%; 22/304). The
Group B patients (patients showing no complication) also revealed co-infection with
Candida species with an incidence rate of 13.8% (27/196). The incidence of C. tropicalis
was observed with higher incidence rate of 7.7% (15/196) as compared to C. albicans
which exhibited 6.1% (12/196) incidence rate (Table 2).
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Table 1. Prevalence of Candidal infections among tuberculous patients with respect to sex.

Patients co-infected
with Candida species
Male
Female
n=270
n=230

Organisms

Candida albicans
Candida tropicalis
Total

Total
n=500

No.

%

No.

%

No.

%

19
25
44

7.0
9.3
16.3

15
17
32

6.5
7.4
13.9

34
42
76

6.8
8.4
15.2

Percentages have been calculated from corresponding values of n.

Table 2. Prevalence of Candida species among tuberculous patients
with respect to complications.
Group A
Group B
Patients with
Patients without
Candida species
Total no. of
complications
complications
isolates
N=304
n=196
No.
%
No.
%
C. albicans
34
22
7.2
12
6.1
C. tropicalis
42
27
8.9
15
7.7
Total
76
49
16.1
27
13.8
Percentages have been calculated from corresponding values of n.

Discussion
Candida is a component of the normal microflora of the alimentary tract and
mucocutaneous membrane of healthy host. However, the slight alteration in the
physiological state can turn normally harmless commensal yeast into aggressive pathogen
causing mucosal, superficial or even life threatening systemic infections in the
immunocompromised host pointing to the pathogenic potential of Candida species
(Newman & Holly, 2001; Hube & Naglik, 2001).
The prime target of these opportunistic Candidal infections are patients who are
critically ill and are at medical and surgical intensive care units. Candida species are well
recognized in nosocomial infections and have been reported as sixth most common
nosocomial pathogen (Beck-Sagu’e & Jarvis, 1993). The high prevalence has also been
reported in a study where the overall distribution of fungi causing nosocomial infection at
hospitals from 1980 to 1990 revealed 72.1% fungal infections caused by Candida species
(Jarvis, 1995).
The role of Candida species as secondary invader of lungs, kidneys and other organs
of patients having some pre-existing disease like tuberculosis and cancer, have also been
documented (Jawetz et al., 1987). The present study which was conducted to determine
the incidence rate of Candidal infections among tuberculous patients admitted in hospital
revealed 15.2% co-infection of tuberculous patients with Candida species. This finding is
parallel with another study conducted in China which revealed 21.6% fungal infections
among hospitalized patients having underlying primary pulmonary diseases. The main
pathogen involved in these infections were Candida species (Liv, et al., 2003). The
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similar pattern has also been observed from another study which reported 15% Candidal
infections among non-immunocompromised critically ill patients (Eggiman et al., 2003).
As far as the sex-wise distribution of Candidal infection is concerned, it is evident
from literature that the colonization with Candida species occur in equal numbers of
males and females (Hidalgo & Vazquez, 2004). However, in the present study Candidal
infections were found more prevalent in male tuberculous patients as compared to
females. This might be attributed to more exposure of male to external environment and
their habit of using some addictive substances (Murray, 1992).
In the present study, the specie-wise distribution of Candidal infections revealed the
predominance of C. tropicalis over C. albicans. Until recently, C. albicans has remained
the principal etiologic agent in Candidiasis. However, over the past decade there has been
a distinct change in the species of Candida associated with nosocomial infections as well
as rise in the incidence of such infections. C. albicans which caused 80% of Candidal
blood stream infections in 1984 was observed responsible for fewer than 50% of these
infections in 1991. More infections have been reported with other Candida species
(Wenzel, 1995). The proportion of non-albicans Candida species isolated from blood
cultures actually equaled or exceeded that of C. albicans (Blinkhom, et al., 1989). In a
study conducted in Kuwait, the data of the last five years on yeast isolates suggest that
Candida species other than C. albicans are most frequently associated with blood stream
infections (Randhawa, 2000). This finding is supported by other studies which also
revealed increasing proportion of blood stream infections caused by Candida species
other than C. albicans (Pfaller, 1994; Hsueh & Chen, 2002).
Among non-albicans Candida species, C. tropicalis has been emerging as a new
opportunistic pathogen to cause severe invasive disease. C. tropicalis has an apparently
greater capacity than C. albicans to invade the deep tissues of immunocompromised host.
Several studies have shown positive surveillance cultures of C. tropicalis to be highly
predictive of subsequent systemic infection. The higher incidence of colonization with C.
albicans as compared to C. tropicalis has also been observed in leukemic children.
However, a higher proportion of those colonized by C. tropicalis developed fungaemia
(Barnes & Wardley, 1996). Furthermore, the outbreaks of neonatal fungaemia by C.
tropicalis in the neonatal intensive care units have also been documented in recent
literature (Chowdhary et al., 2003; Roilides et al., 2003).
These Candidal infections, when are associated with pre-existing disease, may cause
many complications in the primary disease. It has also been observed that secondary
fungal infections in the lungs of pulmonary tuberculous patients are associated with
marked cough, expectoration, dyspnea, fever, anaemia, leucocytosis and raised ESR (Jain
et al., 1991). The role of C. albicans in causing severe secondary infections in
tuberculous patients has also been reported in a study where, in spite of successful
completion of antituberculous chemotherapy, patients suffered from continued chronic
cough, sputum or occasional hemoptysis (Kim et al., 1988). These findings correlated
with results of present study where 16.1% of the tuberculous patients were co-infected
with Candida species and manifested different complications in their primary disease.
Among the Candida species, C. tropicalis emerged as a predominant organism, which is
also a noteworthy observation of the present study and provides an insight into the
prevalence of Candidal infections among hospitalized tuberculous patients and indicate
that these Candidal infections may enhance the primary disease such as tuberculosis. In
addition, it is evident from the literature that 62.6% of the tuberculous patients having
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oral Candidiasis were HIV positive (Ahmed et al., 2003). Thus, the co-infection of
tuberculous patients with Candida may provide a diagnostic or highly suspicious index
for HIV infection too. However, the diagnosis of opportunistic respiratory fungal
infections pose a difficult diagnostic challenge due to lack of any pathognomonic clinical
syndromes. In developing countries like Pakistan these problems are further increased by
preponderance of pulmonary tuberculosis which may result in unavoidable complications
of unwarranted chemotherapy or surgery.
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