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Fungal-infection in the burn patient is a leading cause of morbidity and mortality known to cause
many deaths remains one of the most challenging concerns for the burn treating team. This study was
conducted at the tertiary care level to determine frequency of wound infections by fungus in burn
patients and antimycotic resistance pattern of isolates. One hundred & fifty patients of all age groups
were included in the study. Samples were collected from the burn wounds & processed
microbiologically. Fungi were found to cause burn wound infection in 40 out of 150 cases (26.67%)
with predominant Candida non-albicans spp. 24 cases.-60%, Moulds 12 cases- 30% & C.albicans 4
cases- 10 % among total fungal isolates. 75% Moulds were resistant to fluconazole& itroconazole,
while 100% were resistant to clotrimazole. 50% candida albicans were resistant to Fluconazole&
Itraconazole while 75% were resistant to clotrimazole. Among Candida non- albicans 75% were
resistant to fluconazole, Itraconazole & clotrimazole. Voriconazole is still responding well in 85-90%
cases due to its broad spectrum & replaced as first line therapy. This study identified
clinicoepidemiological profile of burn wound infections by fungus in Western Rajasthan & concluded
that a proper care of burn wound that predispose to fungal invasion, early diagnosis & appropriate
treatment may helps in reduction of infection rates & decrease in morbidity & mortality rate.
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INTRODUCTION

The situation is worsened by the emergence of poly-microbial

Burns are one of the most common serious and devastating
forms of trauma. Every year approximately 3 Lacks peoples die
from burn injuries all over the world. Burn is the second major
cause of trauma related deaths after road traffic accidents with
high morbidity and mortality. (WHO 2008) It is third most
common cause of death among children aged 5-14yrs with road
traffic accidents and drowning being first and second
respectively. (Durtschi et al., 1980) Despite significant
advances in burn care, infection remains a major cause of
morbidity and mortality in burn patients. (Wibbenmeyer et al.,
2006) The major challenge for a burn team is nosocomial
infection in burn patients, which is known to cause over 50%
of burn deaths. 7-12% of hospitalized patients end up with
hospital acquired infections globally with more than 1.4 million
people suffering from infectious complications acquired in the
hospital. (WHO, Geneva, Switzerland, 2nd edition, 2002)
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resistant strains of nosocomial pathogens.(Kamat 2000)Burn
wound infection (BWI) is primarily caused by bacteria (70%)
followed by fungi (20-25%), and virus (5-10%). Fungi cause
BWI as part of monomicrobial or polymicrobial infection,
fungaemia, rare aggressive soft tissue infection and as
opportunistic infections. (Horvath et al., 2007)

The risk factors for acquiring fungal infection in burns include
age of patient, total body surface area (TBSA) (30-60%)
burned, full thickness burns, inhalational injury, prolonged
hospital stay, open dressing, artificial dermis, central venous
catheters, antibiotics, steroid treatment, long-term artificial
ventilation, fungal wound colonization (FWC), hyperglycemic
episodes and other immunosuppressive disorders.Clinically,
patients with fever, despite the intake of broad-spectrum
antibiotics for >7-15 days, and deteriorating condition in the
presence of risk factors should be suspected of fungal infection.
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Aims & Objectives

(1) To study incidence pattern of burn wound infections by
fungus.

(2) To determine mycological spectrum of burn wound
infections.

(3) To determine antifungal resistance pattern of isolates.

(4) To find out correlation between mortality and fungal -
infection.

MATERIALS AND METHODS

The Study was conducted in the department of Microbiology,
Dr. S. N. Medical College, Jodhpur Rajasthan from January
2015 to June 2015. A total 300 surface swab samples from
burn wound of 150 burn patients were collected with aseptic
precautions, from Burn unit of Mahatma Gandhi Hospital, Dr.
S.N. Medical College, Jodhpur, Rajasthan.

Data collection

A detailed history was taken that included patient’s name, age,
gender, residential status, date, site, mode & type of burn, date
of admission & any chronic illness like psychosis, depression,
diabetes mellitus, cancer or any h/o immunosuppressive
therapy.

Sample processing & microbial identification

Samples were processed at Department of Microbiology, Dr. S.
N. Medical College, Jodhpur, Rajasthanby standard
microbiological procedures. Two separate swabs were taken
from burn wound, first was used to prepare direct smear for
Gram’s staining & addition of 10% KOH for fungal
identification, the 2™ swab was used for fungal
culture.(Moline, 1999; Duguid, 1999; Forbes et al., 2002)
Samples were inoculated on various mycological media
(Sabouraud’s dextrose agar with and without chloramphenicol)
in duplicate tubes and incubated at 25 and 37°C for up to 4
weeks before giving a negative culture report. Yeasts were
identified by germ tube test, characteristics morphology on
Glucose agar-1%, culture characteristics on HI chrome agar
(HI media, Mumbai, India) & confirmed by Automated Vitek-2
system. Moulds were identified using lacto phenol cotton blue
mount preparation & morphology found on slide
culture.(Moline, 1999; Duguid, 1999; Forbeset al., 2002;
Freydiere et al., 2001)

The antifungal susceptibility of the isolates was tested by broth
micro-dilution method as per CLSI recommendation.(NCCLS
2004)

RESULTS

As mentioned in table no.1, Majority of the patients (34.66%)
were in the age group of 21-30 years, followed by 28% in the
age group of 31-40 years & 24% were in the age group of 11-
20 yrs. The Majority of the patients (62%) were in rural
geographical area and 38% of urban area. The study revealed
that Fungi were found to cause burn wound infection in
26.67% cases with predominantly Candida non-albicans

spp.-24 cases (60%) (C.parapsilosis-12, C.tropicalis-6,
C.glabrata-2, C.krusei-2, & C.gullenmondi-2} Moulds-12 cases
(30%), (Aspergillus  spp.-08, penicillium-1, mucor-2,
fusarium-1) & C.albicans -4 cases (10 %) among total fungal
isolates. Out of total 40 patients with fungal infection,
unfortunately 24 (60%) were expired even less total body
surface area involved in burn injury. Out of total expired
patients 10 were infected with moulds (83.33%), 12 were
infected with C.non albicans (50%) & 2 were infected with
C.albicans (50%) out of total respected cases.

Regarding resistance pattern of isolates 75% Moulds were
resistant to fluconazole& itroconazole, while 100% were
resistant to clotrimazole. 50% candida albicans were resistant
to fluconazole& Itraconazole while 75% were resistant to
clotrimazole. Among Candida non- albicans 75% were
resistant to fluconazole, Itraconazole & clotrimazole.
Voriconazole is still responding well in 85-90% cases due to its
broad spectrum & replaced as first line therapy, our results
were similar to previous Walsh et al., 2008; Capoor et al., 2010
studies.

Table 1. Age wise distribution of patients

Age group  Male female  Total %
0-10 02 02 04 2.67
11-20 18 18 36 24
21-30 36 16 52 34.66
31-40 24 18 42 28
41-50 02 02 04 2.67
>50 10 02 12 8.0
Total 92 58 150 100 %

Table 2.Fungal species isolated

Fungal-isolates Fungal spp. cases %

C.albicans C.albicans 4 10

C.non-albicans C.parapsilosis 12 30
C.tropicalis 6 15
C.glabrata 2 5
C.krusei 2 5
C.gullenmondi 2 5

Moulds Aspergillus spp. 8 20
Mucor 2 5
Penicillium 1 2.5
Fusarium 1 2.5

Total 40 100

1, 3% cases

2,5% 1,2%

m C.parapsilosis

H C.tropicalis
C.glabrata

m C.krusei

m C.gullenmondi

C.albicans

2,5% 2,5% 2 5% Aspergillus spp

Figure 1. % of fungal isolates
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Table 3. Resistance pattern of fungal isolates in %

Fungal Isolates FLC VRC IT AP NS CC MF CF FLT

C.albicans 50 0 50 25 25 75 15 25 25
C.non-Albicans 75 15 75 3333 25 75 25 25 33.33
Moulds 75 20 75 50 50 100 50 50 50

120

100
100

80 5 5

m C.albicans
60 -

M C.nonalbicans

a0 | moulds

20 -

Figure 2. Resistance pattern of fungal isolates in %

FLC-Fluconazole,VRC-Voriconazole,IT-Itraconazole, AP-Amphotericin-B
NS-Nystatin,CC-Clotrimazole, MF-Micafungin,CF-Caspofungin, FLT-
Flucytocin

DISCUSSION

Although survival rates for burn patients have improved
substantially in the past few decades due to advances in
modern medical care in specialized burn centers, still
nosocomial infections represent a major challenge for a burn
team in burn patients, which are known to cause over 50% of
burn deaths. (American Burn Association, 2000; Lionelli,
2005; National Safe Kids Campaign, 2002; Roth and Hughes,
2004; Saffle et al., 1995; Washington, 1993) The current study
showed that infection of the burn wound is almost the rule.
Such opportunistic invasion by bacteria and fungi might result
from several factors including the presence of coagulated
proteins, the absence of blood-borne immune factors, and the a-
vascularity of the burn wound.

This study revealed that among total 150 patients studied fungi
were found to cause burn wound infection in 40 patients (26.67
%) with predominantly Candida non - albicans spp. 24 patients
(60%), Moulds-12(30%) & C.albicans-4 (10 %) among total
fungal isolates. This is comparable with Church et al. study,
2006, Walsh ef al., 2008; Capoor et al., 2010 studies.

Out of total 40 patients with fungal infection, unfortunately 24
(60%) were expired even less total body surface area involved
in burn injury. Out of total expired patients 10 were infected
with moulds (83.33%), 12 were infected with C.non albicans
(50%) & 2 were infected with C.albicans (50%). This is
comparable to many studies (Ballard ez al., 2008; Murray et al.,
2008). Which reported that other species of Candida has
emerged to be equally important in immunocompromised burn
patients with high mortality. (Mathews et al., 2001; Leung
et al., 2002; Gupta et al., 2004) The high percentage of fungal
colonization increasing with the duration of hospital stay is
probably due to empirical use of broad-spectrum antibiotics.

Compared to several -earlier reports on burn wound
colonization and invasive infection, one of the most striking
difference in our study is the high mortality 83.33% with
mould infection which may be due to angio-invasive nature of
Aspergillus which favors fungaemia with fatal outcome.

Conclusion

In conclusion, burns provide a suitable site for fungal invasion
and infection mainly because of the larger area involved and
longer duration of patient stay in the hospital. To ensure early
and appropriate therapy in burn patients, a frequent evaluation
& proper care of the burn wound is necessary, a strict antibiotic
policy should be followed by all burn institutions and a rotation
program for topical antimicrobial may retard the development
of resistance. Therefore, a continuous surveillance of fungal
prevalence in environment of burn unit and a regular update of
their antimycotic resistance pattern are essential to maintain
good infection control programs in the burn unit, thus
improving the overall infection-related morbidity and
mortality. The Prudent uses of antibiotics should be practiced
to prevent future development of resistance as well as
predisposition of fungal invasion & infection in burn patients.

Most of the infections are misdiagnosed due to lack of clinical
awareness and similar presentation as bacterial infection
coupled with paucity of mycology laboratories. Nonetheless,
early diagnosis and treatment of these mycoses can be life-
saving as the mortality is otherwise very high. (Mousa, 1999;
Tsoutsos et al., 2001; Gupta et al., 2005) There is worldwide
decrease in bacterial infections due to better care of burn
patients and availability of effective antibiotics. Consequently,
the fungal BWI has shown an increasing trend. (Murray et al.,
2008; Becker et al., 1991; Ballard et al., 2008; Mousa, 1997;
Schofield et al., 2007; Cochran, 2002) Improvement in topical
antifungal therapy with mould activity and implementation of
appropriate systemic antifungal therapy guided by antifungal
susceptibility improves the outcome for severely injured burn
victims susceptible to fungal infection. All the more, infection
control practices should be followed and microbiological
surveillance data should be used frequently to monitor the
trend, as the treatment is expensive.
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