
1Gur I, et al. Trauma Surg Acute Care Open 2024;9:e001325. doi:10.1136/tsaco-2023-001325

Open access 

Clinical impact of fungal colonization of burn wounds 
in patients hospitalized in the intensive care unit: a 
retrospective cohort study
Ivan Gur    ,1 Anton Zilbert,1 Kochava Toledano,1,2 Michael Roimi,1,2 Anat Stern1,2

To cite: Gur I, Zilbert A, 
Toledano K, et al. Trauma 
Surg Acute Care Open 
2024;9:e001325.

 ► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (https:// doi. 
org/ 10. 1136/ tsaco- 2023- 
001325).

1Rambam Health Care Campus, 
Haifa, Israel
2Technion Israel Institute of 
Technology, Haifa, Israel

Correspondence to
Dr Ivan Gur;  ostyly@ gmail. com

IG and AZ contributed equally.

Received 25 November 2023
Accepted 30 March 2024

Original research

© Author(s) (or their 
employer(s)) 2024. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Background Invasive fungal infections in burn victims 
significantly increase mortality and hospitalization. The 
effect of fungal burn wound colonization has not been 
established.
Methods All adult patients hospitalized in the intensive 
care unit (ICU) with burns ≥10% of total body surface 
area (TBSA) between 2005 and 2021 were included. 
Superficial swabs were collected whenever clinical 
suspicion of wound colonization was raised, and deep 
tissue samples were sent at any wound excision. The 
primary outcome was the incidence of invasive fungal 
infections defined as any deep tissue fungal infection or 
fungemia.
Results Of 242 patients included, 39 (16.1%) had 
fungal wound colonization, 22 (56.4%) with yeasts and 
24 (61.5%) molds. Patients with fungal colonization had 
a significantly higher rate of invasive fungal infections 
(82.1% vs 3.9%, p<0.001), candidemia (15.4% vs 
3.4%, p=0.002), as well as longer ICU stay (61.5±57.6 
vs 19±40.5 days, p<0.001), and higher in- ICU mortality 
(43.6% vs 15.8%, p<0.001). Survival analysis showed 
fungal colonization to be associated with significantly 
increased risk of invasive infection (aHR 25, 95% CI 
(9.67 to 64.62)), even when adjusted for age, TBSA, 
sequential organ failure assessment scores, Charlson 
Comorbidity Index and the presence of bacteremia.
Conclusions Fungal burn wound colonization is 
associated with increased risk of invasive fungal 
infections and mortality.
Level of Evidence This a single center, retrospective 
cohort study

BACKGROUND
Burn injuries remain a complex challenge in modern 
healthcare, often necessitating intensive care unit 
(ICU) management and harboring dismal outcomes. 
Infections are common and significantly contribute 
to morbidity and mortality in this population.1 2

Interestingly, while bacterial infections of burn 
wounds have declined over the years, there is a 
reported rise in the incidence of fungal wound infec-
tions reaching a reported incidence of 6%–45% of 
all burn admissions with candidemia developing 
in up to 5% of patients with severe burns.3–6 This 
may be explained by compromised host defenses, 
invasive medical procedures, and broad- spectrum 
antimicrobial usage, common to burn patients, all 
providing a fertile ground for the establishment and 
propagation of fungal species.7 8 Studies in burn 
patients have linked fungal infections with worse 

outcomes. Fungal burn wound infections and candi-
demia have been associated with need for regrafting 
in 60%, longer length of stay, and attributable 
mortality as high as 33%.4 6 9 10

The higher mortality associated with invasive 
fungal infections in burns patients led to attempts 
for early diagnosis and treatment. Fungal screening 
assays such as β-d- glucan and galactomannan for 
early diagnosis of fungal wound infections have not 
shown high correlation with infection or impact on 
patients’ outcomes.11

Amid the investigation of fungal infestation in 
burn wounds, a critical distinction emerges between 
colonization and infection. Fungal colonization, 
defined as the presence of fungal organisms on 
the burn wound surface with no deep tissue pene-
tration, is reported in up to 90% of burn patients 
when routine screening is performed.10 The clin-
ical relevance of such colonization is not clear. 
In one large retrospective study in patients with 
thermal burns, fungal infection of burn wounds 
was independently associated with higher mortality, 
however, fungal colonization did not show the 
same association.12 Conversely, in a different retro-
spective study, wound colonization with candida 
spp was found to be a significant risk factor for 
candidemia in burn patients.9 The management of 
fungal colonization, in the absence of overt infec-
tion, poses a dilemma for clinicians. The indis-
criminate use of antifungal agents might contribute 
to the development of resistance, adverse effects, 
and escalating healthcare costs. Striking a balance 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ While fungal burn wound infections are a major 
problem, we have no empirical data about 
the significance of superficial swab cultures 
and how they relate to clinical outcomes and 
invasive fungal infections.

WHAT THIS STUDY ADDS
 ⇒ In our cohort, fungal wound colonization was 
associated with significantly higher rates of 
deep fungal wound infections and candidemia, 
longer intensive care unit (ICU) stay and higher 
in- ICU mortality.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Future interventional studies could elucidate 
whether swab- directed antifungal treatment 
impacts overall prognosis.
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between proactive intervention to prevent invasive infection 
and exercising restraint to avoid unnecessary antifungal expo-
sure necessitates a nuanced approach. Current clinical guidelines 
recommend to consider antifungal prophylaxis in selected high- 
risk ICU patients, however, to date, there is no recommendation 
specifically addressing the burn patient population.13

In this study, we aimed to assess whether fungal colonization 
of burn wounds is associated with clinical outcomes in patients 
with thermal burn wounds.

METHODS
This retrospective cohort study was conducted in Rambam 
Health Care Campus, an 1100- bed academic, tertiary, and level 1 
trauma center including an intensive burn unit that is an integral 
part of an 18- bed ICU. The Electronic Health Registry (EHR) 
files of all patients hospitalized in the ICU with any thermal burn 
injury between January 1, 2005 and December 31, 2022 were 
reviewed.

Included patients were those 18 years of age or older with a 
second- degree burn or higher of a cumulative total body surface 
area (TBSA) of 10% or higher that were hospitalized in the ICU 
in our center. We excluded patients with a lack of fully available 
EHR, or patients who were transferred to an ICU in another 
facility while hospitalized in our ICU.

Data including patients’ demographics, clinical and laboratory 
data, microbiologic data and antibiotic and antifungal treatment 
were collected from the patients’ medical charts. Additional 
data including vital signs and laboratory results on presenta-
tion were mined using the MD- Clone interface (V.3.2 or older). 
Machine- mined data were assessed for accuracy and relevance 
by the investigator reviewing the EHR. Patients were followed 
from admission and up to discharge from ICU. The study was 
reviewed and approved by the institutional ethics committee 
(RMB- 21–0558).

As per institutional standard of care, all burn victims are hospi-
talized in single- occupancy chambers and treated in accordance 
with standard contact precautions, including gloves and dispos-
able gowns. Standard topical wound care aims at early facilita-
tion of autolytic debridement. Superficial exuding wounds are 
treated with absorbent alginate (Flaminal, Flen Health, Düssel-
dorf; Germany) and silver- infused dressings (Acticoat, Smith & 
Nephew, London, UK; and Aquacel Ag, ConvaTec, Reding, UK). 
Deep wounds are irrigated with Milton sterilizing fluid (1% 
sodium hypochlorite with 16.5% sodium chloride (Procter & 
Gamble, Cincinnati, OH, USA)) diluted 1:4 whenever dressing 
is changed. Deep wounds are surgically debrided as soon as clin-
ical stability allows, with skin allografts or homografts implanted 
usually during the same operation.

Enteral nutrition is initiated as soon as possible, usually within 
hours from hospitalization. A team of certified dietitians esti-
mate nutritional needs daily. Caloric intake is estimated using 
indirect calorimetry for ventilated patients or the Toronto equa-
tion for adult burn victims. Protein intake is maintained at 1.5 g/
kg–2 g/kg of body weight. Micronutrients and trace elements are 
supplemented daily. Propranolol is administered, unless contra-
indicated, in an attempt to counteract hypermetabolism. All 
nutritional support is in line with the European Society for Clin-
ical Nutrition and Metabolism guidelines for nutritional therapy 
in major burns.14

Swab cultures from burns are taken whenever there is a clinical 
impression of wound infection, for example, a new discharge or 
discoloration samples for pathology and cultures of deep tissue 
are obtained whenever burn wound excision is performed. All 

samples are examined by direct smear and cultured for bacte-
rial cultures (blood agar, CHROMagar Orientation plates and 
thioglycollate). In cases with suspected fungal elements seen on 
direct smear, swab samples are plated on CHROMagar Candida 
plates and tissue cultures on Sabouraud Dextrose Agar plates. All 
described cultures are qualitative. Blood cultures are obtained 
in any case of clinical suspicion of systemic infection. Blood 
cultures are incubated using the BD BACTEC FX system and 
are evaluated by direct smear when positive signals are received. 
If fungal elements are seen on direct smear, plating on CHRO-
Magar Candida plates and sabouraud dextrose agar plates is 
performed.

Antibiotic treatment is administered to patients presenting 
with systemic signs and symptoms of infection, focal infection 
not related to the wounds or any evidence of local wound infec-
tion providing that deep tissue cultures are positive. Patients with 
colonization of burn wounds with no other signs of infection are 
not routinely covered for the bacteria isolated. Similarly, anti-
fungal treatment is administered to patients with invasive fungal 
infection (isolation from any sterile site or evidence of deep 
tissue invasion). In cases of mere fungal colonization, the deci-
sion to administer antifungal treatment is at the discretion of the 
treating physician based on clinical impression of active infec-
tion. There are no institutional guidelines dictating a change in 
topical or surgical treatment as a result of a positive burn wound 
swab. No antibiotic and/or antifungal prophylaxis is routinely 
administered.

Definitions:
Fungal wound colonization: any isolation of fungus from a 

superficial burn wound culture.
Fungal deep tissue infection: any isolation of fungus from a 

culture obtained from deep wound tissue (during burn excision).
Invasive fungal infection: any fungal deep tissue infection and/

or candidemia during ICU admission.
ICU length of stay: number of days from admission to first 

discharge from ICU.
Study groups and outcomes:
Our exposure variable of interest was the presence of fungal 

colonization in burn wounds. Accordingly, we defined two mutu-
ally exclusive study groups by the presence or absence of fungal 
wound colonization (colonization and no- colonization groups). 
Our primary outcome was defined as the development of inva-
sive fungal infection during ICU stay. Secondary outcomes were 
candidemia during ICU stay, deep tissue fungal wound infection, 
ICU length of stay and ICU mortality.

Statistical analysis
Standard descriptive statistics were used to summarize popula-
tion characteristics. We used a χ2 test for categorical variables, 
Mann- Whitney’s rank test for non- parametric variables and 
student’s unpaired t- test for normally distributed continuous 
variables. Multivariate survival analysis using Cox’s method was 
performed under the assumption of proportional hazard, with 
predicting variables displaying high collinearity, determined 
as Pearson’s r>0.7, excluded from the model. Mortality was 
considered as a competing risk. A two- sided p<0.05 was consid-
ered statistically significant for all tests. Only variables found to 
be significant predictors of the primary outcome on univariate 
analysis were included in the multivariate model. All calculations 
were performed using SPSS software V.29.0 (IBM, Chicago, IL).

RESULTS
A total of 242 patients were included in the final analysis. The 
median age was 40 (IQR 28–57) and 56 (23%) were women. 
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The median TBSA for the included patients was 25% (IQR 
19%–45%), 76 (31.4%) had inhalation injury, 193 (79.7%) were 
intubated at admission and the median sequential organ failure 
assessment (SOFA) score was 2 (IQR 1–2.25).

Of the 242 included patients, 221 (87.2%) had their burn 
wound swab cultured at least once during the hospitalization, 
with the first swab culture taken a median of 7 days (IQR 
4–13 days). Thirty nine (16.1%) were found to have fungal 
wound colonization and were categorized as the fungal coloni-
zation group and 203 (83.9%) did not have fungal wound colo-
nization and were defined as the no- colonization group.

Patients with fungal wound colonization had a significantly 
higher burn burden (TBSA mean difference (MD) of 14%, 95% 
CI (7.18 to 20.8) p=0.002), lower mean arterial pressure on 
admission to the ICU (MD 9.3 mm Hg, 95% CI (2.6 to 15.9), 
p=0.007), and higher SOFA scores (MD 0.9 points, 95% CI (0.4 
to 1.4), p<0.001). We had no data regarding the injury mech-
anism. The baseline characteristics of the two study groups are 
summarized in table 1.

Fungal wound colonization
For the 39 patients who had fungal wound colonization, the 
median time from ICU admission to first diagnosis of fungal 
wound colonization was 18 days (IQR 12–26). Burn wounds 
were colonized with yeasts in 15 (38.5%) patients, molds in 
17 (43.6%) and both molds and yeasts in 7 (17.9%) patients. 

Candida albicans was the most common isolate overall (22 
patients, 41% of isolates), and Aspergillus spp was the most 
commonly isolated mold (16 patients, 41.0% of isolates). The 
microbiological features of the burn wound colonization isolates 
are detailed in table 2.

Invasive fungal infections
Overall 40 (16.5%) of the patients in our cohort developed the 
primary outcome of invasive fungal disease during their ICU 
stay, 32 (13.2%) developed deep fungal wound infections and 
13 (5.4%) candidemia. Deep fungal wound infections occurred 
at a median of 20 (IQR 15–29) days from ICU admissions, while 
candidemia cases tended to occur later at a median of 26 (IQR 
17–395) days from admission.

Invasive fungal infections were significantly more common in 
patients with fungal wound colonization compared with those 
with no prior colonization (82.1% vs 3.9%, p<0.001). Simi-
larly, both deep fungal wound infection and candidemia were 
significantly more common in the fungal wound colonization 
group (79.5% vs 0.5%, p<0.001, and 15.4% vs 3.4%, p=0.002, 
respectively). The study primary and secondary outcomes are 
further presented in table 3.

Table 4 summarizes the specific fungal isolates defining inva-
sive fungal infections in each study group. Of the 32 colonized 
patients who developed deep fungal tissue infection, 30 (93.8%) 
had concordance between the fungi isolated in superficial and 

Table 1 Study patients’ characteristics

Not colonized
N=203

Colonized
N=39 Pv

Females (%) 49 (24.1%) 7 (17.9%) 0.401

Age at ICU admission (median, IQR) 40 (27.6,58) 38 (28.4,52.9) 0.338

Body mass index on admission (kg/m2) 25.3 (4.1) 26.4 (4.1) 0.137

Medical history

  Known active malignancy (%) 3 (1.5%) 2 (5.1%) 0.142

  Hemodialysis prior to ICU admission 2 (1.0%) 0 (0.0%) 0.534

  Diabetes mellitus 12 (5.9%) 1 (2.6%) 0.396

  Chronic lung disease 1 (0.5%) 0 (0.0%) 0.661

  Chronic treatment with glucocorticoids prior to ICU admission 2 (1.0%) 0 (0.0%) 0.534

  Chronic treatment with other immunomodulatory medications prior to ICU admission 1 (0.5%) 0 (0.0%) 0.661

  Charlson comorbidity index 3.9 (2.6) 3.4 (2.2) 0.218

Clinical characteristics on admission

Percent of total body surface area involved (median, IQR) 25 (18,40) 40 (25, 62) 0.002

  Facial burn involvement (%) 124 (61.1%) 27 (69.2%) 0.336

  Inhalation injury (%) 62 (30.5%) 14 (35.9%) 0.509

  Intubated before admission to the ICU (%) 161 (79.3%) 32 (82.1%) 0.696

Admitted to the ICU on vasoactive medications 34 (16.7%) 19 (48.7%) <0.001

  Platelets x1000/µL (SD) 278.2 (126.2) 319.7 (151.7) 0.115

  Bilirubin mg/dL (SD) 0.6 (1.0) 0.7 (0.7) 0.674

Mean arterial pressure mm Hg (SD) 93.4 (19.4) 84.1 (19.4) 0.007

  Serum creatinine mg/dL (SD) 1.0 (0.7) 1.2 (0.9) 0.103

Sequential organ failure assessment score (SD) 1.6 (1.3) 2.5 (1.7) <0.001

Clinical course

  Surgical debridement (%) 139 (68.5%) 31 (79.5%) 0.168

  Time to surgical debridement (median, IQR) 13 (3,21) 12 (4, 18)

  Skin grafting (%) 120 (59.1%) 25 (64.1%) 0.560

  Time to skin grafting (median, IQR) 15 (4,24) 15 (4, 21)

The baseline characteristics of patients included in the final analysis are presented. All grafts implanted were skin grafts. Only surgical debridement in an operating theater was 
recorded.
p values below 0.05 are bolded.
ICU, intensive care unit.
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deep cultures. In four patients, candida species were isolated 
from superficial cultures while deep cultures grew both candida 
species and molds, in two patients, different types of molds 
were isolated from the superficial and deep cultures and in one 
patient superficial cultures grew only molds while deep cultures 
recovered both molds and candida species. Of the six colonized 
patients who developed candidemia, four had concordance with 
the colonizing species, while two patients had different isolates 
in the wound and in the blood.

To evaluate the impact of fungal wound colonization on clin-
ical outcomes, we conducted Cox’s multivariate survival anal-
yses including variables found to be significant predictors of 
the primary outcome (online supplemental table 1). We found a 
strong linear correlation between the SOFA score and both mean 
arterial pressure and use of pressors on admission (r2=0.89 and 
r2=0.77, respectively). Accordingly, only the SOFA score was 
eventually entered into the model. Fungal burn wound coloniza-
tion was found to significantly predict the primary outcome of 
invasive fungal infection (aHR 25, 95% CI 9.67 to 64.62), after 
adjusting for age, percent of TBSA involved by burn wounds, 
SOFA scores, Charlson Comorbidity Index and the presence of 

bacteremia. Of note, apart from fungal colonization, SOFA score 
was the only independent variable maintaining statistical signif-
icance (aHR 0.76, 95% CI (0.60 to 0.92)) in the multivariate 
model. Similar trends were observed for secondary outcomes 
including deep tissue fungal infection and candidemia. These 
results are presented in table 5.

With respect to the type of colonizing organism, 18 (81.8%) 
of the 22 patients colonized with yeasts and 21 (87.5%) of the 
24 patients colonized with molds developed deep tissue infec-
tions (p=0.592). Nine (40.1%) of the patients with yeast coloni-
zation and 12 (50%) of the patients with mold colonization died 
during their ICU hospitalization (p=0.536).

Compared with non- colonized patients, patients in the coloni-
zation group had longer ICU stay (61.5 (57.6) days vs 19 (40.5) 
days, p<0.001), more days of antibacterial treatment (median 
16 (IQR 10–25) vs 5 (IQR 0–16), p<0.001), and a higher 
proportion of them developed bloodstream infections (26.6% vs 
74.4%, p<0.001). The in- ICU mortality was significantly higher 
in colonized patients (43.6% vs 15.8%, p<0.001).

DISCUSSION
In this study, 16% of burn patients necessitating an ICU admis-
sion went onto develop fungal burn wound colonization. Such 
colonization was associated with dismal outcomes, including 
higher mortality, longer ICU stay and significantly higher rates 
of invasive fungal infections, including deep wound infections 
and candidemia. While the association between invasive fungal 
infections and bleak prognosis was established in previous 
studies,4 6 8 15 little evidence was thus far published regarding the 
association of wound colonization and both the hazard of inva-
sive fungal infections and clinical outcomes.

Table 2 Fungal colonization characteristics

Time from ICU admission to fungal colonization, days, median 
(IQR) 18 (12–26)

Yeast colonization

  Candida albicans 16 (41.0%)

  Candida tropicalis 4 (10.3%)

  Candida parapsilosis 5 (12.8%)

  Candida glabrata 0 (0.0%)

Mold colonization

  Aspergillus flavus 7 (17.9%)

  Aspergillus fumigatus 8 (20.5%)

  Fusarium spp 12 (30.8%)

  Mucormycosis 1 (2.6%)

More than one fungal isolate defining colonization 13 (33.3%)

Mixed yeast and mold infection 7 (17.9%)

Characteristics of fungal wound colonization isolates in the fungal colonization 
group (N=39).
ICU, intensive care unit.

Table 3 Primary and secondary outcomes

Not colonized
N=203

Colonized
N=39 P value

Primary outcome 8 (3.9%) 32 (82.1%) <0.001

Mean days to any primary 
outcome (SD)

230.6 41.4 26.1 3.3 <0.001

Deep tissue infection 1 (0.5%) 31 (79.5%) <0.001

Mean days to deep tissue 
infection (SD)

376.8 10 33.3 7.4 <0.001

Candidemia 7 (3.4%) 6 (15.4%) 0.002

Mean days to candidemia (SD) 237 42.2 165.9 20.2 0.003

ICU mortality 32 (15.8%) 17 (43.6%) <0.001

Mean survival in days (SD) 210 28.1 116.1 17.7 <0.001

Median ICU length of stay in 
days (SD)

19 40.5 61.5 57.6 <0.001

Bacteremia 54 (26.6%) 29 (74.4%) <0.001

The primary and secondary outcomes of both patient groups (those with and 
without fungal burn wound colonization) are presented.
ICU, intensive care unit.

Table 4 Invasive fungal infection characteristics

Colonized
N=32

Not colonized
N=8

Fungemia

  Candida albicans 3 (9.4%) 3 (37.5%)

  Candida tropicalis 1 (3.1%) 0 (0.0%)

  Candida parapsilosis 2 (6.3%) 3 (37.5%)

  Candida glabrata 0 (0.0%) 1 (12.5%)

Deep tissue yeast

  Candida albicans 12 (37.5%) 0 (0.0%)

  Candida tropicalis 4 (12.5%) 0 (0.0%)

  Candida parapsilosis 5 (15.6%) 0 (0.0%)

  Candida glabrata 0 (0.0%) 0 (0.0%)

Deep tissue mold

  Aspergillus flavus 11 (34.4%) 0 (0.0%)

  Aspergillus fumigatus 2 (6.3%) 1 (12.5%)

  Fusarium spp. 9 (28.1%) 0 (0.0%)

Mucormycosis 2 (6.3%) 0 (0.0%)

Similar to colonization* 30 (93.8%)

Identical to colonization† 18 (56.3%)

Median days from ICU admission to 
candidemia (IQR)

59 42.75, 89.5 17 16.5,33.5

Median days from ICU admission to 
deep wound infection (IQR)

19.5 14.25, 28.5 32 n/a

Microbiological characteristics of the invasive fungal infections isolates.
*Similar=at least one of the colonizers was invasive.
†Identical=all of the colonizers were invasive, and vice versa.
ICU, intensive care unit.

https://dx.doi.org/10.1136/tsaco-2023-001325
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The main mechanism by which wound colonization increases 
the risk of invasive fungal infection is most probably direct inva-
sion aided by the loss of physical barrier. This is supported by 
the high correlation between colonization and invasion isolates 
seen in our study. Localized immune dysfunction, caused by 
protracted edema, cytokine release and inflammation,1 6 further 
promote the growth and destruction caused by the fungal patho-
gens. Fungal colonization itself has been shown to be recalcitrant 
to wound healing, further propagating local bacterial and fungal 
infection.3 9 This could explain the significantly higher rate of 
bacteremia and ICU length of stay in patients with fungal wound 
colonization. Finally, the systemic immunosuppression of critical 
illness16 as a contributor to fungal invasion can be seen in the 
strong association with SOFA scores on admission, as a measure 
of general burden of critical illness.

These pathophysiological pathways lend further credence to 
the understanding that colonization may be an important early 
marker of future infection, raising in turn the important ques-
tion whether antifungal treatment for colonization may prevent 
these unwanted infectious complications. In our study, the result 
of colonization did not trigger a uniform initiation of antifungal 
therapy. This study is, therefore, not designed to answer this 
question and direct interventional studies are warranted.

We defined fungal colonization based on superficial swab 
culture results, while deep wound infection was diagnosed 
with biopsy culture results. Previous works have investigated 
the correlation between these two methods in varying types 
of injury, including burn wounds.17–19 Compared with biopsy 
culture results, swab sensitivity and specificity for bacterial 
wound infections are reported as 90% and 60%, respectively.17 20 
We found no published evidence describing such metrological 
performance for fungal cultures. Despite our data showing high 
concordance between fungal isolates recovered from swab and 
biopsy cultures, this study was not designed to provide sensi-
tivity and specificity data.

Paucity of evidence exists to support the benefit of antifungal 
prophylaxis administration in burn injuries. Some guidelines 
recommend initiation thresholds based on TBSA involvement 
(above 50% or 30% full thickness) as well as the presence of 
indwelling devices such as deep arterial or venous lines in the 
affected area.21 Others make no specific recommendations for 
burn wounds but suggest antifungal prophylaxis to be reason-
able in multiple and potentially infected surgical wounds.16 
These recommendations are based mainly on expert opinion, 
with no empirical data to support the effectiveness of anti-
fungal prophylaxis. In our data set, fungal wound colonization 
performed better in predicting invasive fungal infection than 
both percentage TBSA involved and the presence of bacteremia. 
Hence, fungal burn colonization may be a better predictor of 

invasive fungal infection optimizing the decision of antifungal 
prophylaxis.

Our microbiological data are in line with previous reports,4 6 15 
clearly indicating the highest prevalence of Candida albicans in 
both colonization and deep tissue/blood isolates, followed by 
Aspergillus spp. and then non- albicans Candida spp. and other 
molds.

Our study has several limitations inherent to its retrospective 
single center methodology, impairing the generalizability of our 
conclusions. Furthermore, our observations support the previ-
ously reported notion that patients with fungal wound coloni-
zation are sicker and hospitalized longer, suggesting that the 
association with clinical outcomes may represent a correlation 
rather than causation. Notwithstanding the innate inability of our 
retrospective observation to adjust for unobserved confounders, 
the strong relation between fungal colonization and infection, 
after adjustment to the most relevant confounders, seems to 
support at least the role of wound colonization as a harbinger 
of increased risk. Finally, as wound screening was not performed 
routinely to our patients, we may have missed some of the fungal 
colonization cases.

Conclusions
Our study demonstrates a statistically significant association 
between fungal burn wound colonization and both invasive 
fungal infections and clinical outcomes such as mortality and 
ICU length of stay. Further prospectively randomized interven-
tional studies are needed to elucidate the utility of antifungal 
therapy directed at superficial fungal burn wound isolates for 
decreasing such risks.
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Charlson Comorbidity Index on admission 1.01 0.86 1.18 0.93 1.04 0.84 1.28 0.75 1.04 0.85 1.27 0.74

Variables found to be significant (p of 0.05 or lower) on univariate analysis were incorporated in the multivariate survival analysis as presented.
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