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Abstract

The most common bacteria isolated from wound cultures in patients recorded in the Epidermolysis
Bullosa Clinical Characterization and Outcomes Database (EBCCOD) are Staphylococcus

aureus and Pseudomonas aeruginosa. Given the prevalence of Pseudomonas Aeruginosa in this
patient population and prior research implicating Pseudomonas Aeruginosa’s potential role in
carcinogenesis, we sought to further analyze patient’s with recorded wound cultures positive for
Pseudomonas aeruginosa in the EBCCOD. The below research in brief, provides a descriptive
analysis of this subset of patients and highlights potential avenues for future longitudinal

studies that may have significant implications in our wound care management for patients with
epidermolysis bullosa.

Introduction

Methods

Patients with epidermolysis bullosa (EB) require care of wounds that are often colonized

or infected. The Epidermolysis Bullosa Clinical Characterization and Outcomes Database
(EBCCOD) is a repository of information from patients with EB from centers in North
America. The most common bacteria isolated from wound cultures in this patient population
were Staphylococcus aureus (SA) and Pseudomonas aeruginosa (PA).1 PA may colonize
wounds, inhibit wound healing or lead to serious bacterial infections. /n vitro studies have
also implicated flagellated bacteria, like PA, as potential contributors to wound-induced
tumor formation.2 Given these findings, we sought to further characterize this subset of
patients with recorded wound cultures positive for PA.

We conducted a retrospective analysis of patients in the EBCCOD, a Research Electronic
Data Capture (REDCap) database maintained at the University of Colorado Denver through
July 2021. Characteristics of patients with wound cultures positive for PA were analyzed
including demographics, EB type, wound characteristics, and development of squamous cell
carcinoma (SCC). Statistical analyses were performed using R version 4.0.5.
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Of 976 total patients, 203 patients had at least one positive wound culture for a pathogenic
microbe. 17 patients had at least 1 wound culture performed, but with no growth or skin
flora only. Of the 203 patients with at least 1 positive wound culture, 173 (85%) had at
least one culture positive for SA (93 positive for methicillin-sensitive SA, 58 positive for
methicillin-resistant SA, and 24 unknown susceptibilities) and 80 (39%) positive for PA (49
patients had cultures positive for both SA and PA).

Demographics

Of the 80 patients with a wound culture positive for PA, 38 patients were male and 42 were
female. 2 had dominant dystrophic EB (DDEB), 59 had recessive dystrophic EB (RDEB),
15 had junctional EB, and 4 had EB simplex [Table 1]. The mean age of patients at the time
of their first recorded culture positive for PA was 12.1 years (standard deviation (SD) 12, age
range 0 to 67 years). The mean age of the patients at their first recorded culture positive for
Staphylococcus aureuswas 10.1 years (SD 10, age range 0 to 66.7 years).

Wound Characteristics and SCC

Of 203 patients with at least one positive culture, 132 patients had over 1 culture (average
7.4 cultures per patient). For patients with at least 1 wound culture positive for PA (80 total
patients) there were 139 unique culture sites/locations on the body (average 1.7 unique sites
per patient). PA was found in wounds on the head and neck (26%), lower extremities (38%),
trunk (36%) and upper extremities (26%). Chronic wounds were reported as a feature of
their skin findings in 42 (76%) patients, acute wounds in 13 (24%) (no information for 25
patients). 34 (60%) had wounds noted to have signs of infection and 23 did not (40%) (no
information for 23 patients). However, wound chronicity and signs of infection were not
correlated with the site or timing of the wound culture.

Squamous Cell Carcinoma

34 patients had a diagnosis of SCC recorded in the registry overall (patients with and
without information regarding wound cultures) at the time of data collection. Of these

34 patients, 16 patients had a positive culture for a pathogenic bacterium and 18 had no
recorded wound culture. Of the 16 patients with SCC and a recorded wound culture, 8 had a
wound culture positive for PA and 13 had a wound culture positive for SA (7 with overlap).
No patients with a diagnosis of SCC and a recorded culture, had a culture with no growth (or
normal skin flora).

Average age of onset (using the date of SCC diagnosis recorded in registry) of patients with
SCC with at least one recorded positive culture for PA, (total 8 patients, 7 with recorded
age) was 23.97 years (age range 15.46-39.37 years, SD 7.4 years). Average age of onset of
patients with a diagnosis of SCC, with a recorded positive culture to any other pathogenic
bacteria (total 18 patients, 12 with recorded age) was 24.56 years (age range 14.41-34.75
years, SD 5.80).
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Discussion

PA is commonly found in wounds of patients with EB. PA may colonize wounds, impede
wound healing, or lead to serious bacterial infections. In our cohort, cultures positive for

PA were found equally in males and females and more commonly in severe EB subtypes
such as RDEB and JEB. PA was found on patient’s wounds as early as infancy and on
multiple locations of the body and more so in patients with chronic wounds. The mean age
of patients at the time of their first recorded positive culture for PA was 12.1 years and the
mean age of the patients at their first recorded positive culture of Staphylococcus aureuswas
10.1 suggesting SA colonization precedes PA, however a variety of other factors, such as
disease severity, wound care and timing of the culture impact the age of presentation of these
microbes.

Of note, wound culture practices among physicians vary. Cultures may be taken in the
absence of concern for infection for routine surveillance or for objective data of response to
a treatment. The presence or absence of signs of wound infection was noted in the clinical
information of the patient although interventions or effectiveness of interventions are not
recorded in the registry. Additionally, patients are entered into the registry at various ages
precluding culture information prior their participation.

Overall, patients with a diagnosis of SCC who were had a recorded culture, were more likely
to have PA positive wounds than patients without SCC. The limited numbers of patients with
both PA and SCC, preclude drawing conclusions of statistical significance.

Clinicians should have a heightened suspicion for PA, particularly in those patients with
severe subtypes and/or chronic wounds. Future longitudinal studies are needed to better
characterize wound characteristics, prognosis, and squamous cell carcinoma risk in patients
with EB who are colonized or infected with PA.

Acknowledgements:

We are grateful and indebted to the patients and their families who participated in this study. We would also

like to thank the Epidermolysis Bullosa Clinical Research Consortium (EBCRC) and the Pediatric Dermatology
Research Alliance (PeDRA) for facilitating collaborative multicenter research.Statistical support was provided by
the Biostatistics Department at Columbia University Irving Medical Center.

Funding Information:

This work was supported by the Epidermolysis Bullosa Research Partnership and EB Medical Research Foundation
[#CU16-2131], and NIH/NCATS Colorado CTSA Grant Number UL1 TR002535. Contents are the authors’ sole
responsibility and do not necessarily represent official NIH views. Statistical support for this study was funded by
the Pediatric Dermatology Research Alliance (PeDRA).

References

1. Levin LE, Shayegan LH, Lucky AW, et al. Characterization of wound microbes in epidermolysis
bullosa: Results from the epidermolysis bullosa clinical characterization and outcomes database.
Pediatr Dermatol. 2021;38(1):119-124. d0i:10.1111/pde.14444

2. Hoste E, Arwert EN, Lal R, et al. Innate sensing of microbial products promotes wound-induced
skin cancer. Nat Commun. 2015;6(1):5932. doi:10.1038/ncomms6932 [PubMed: 25575023]

Pediatr Dermatol. Author manuscript; available in PMC 2024 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Scollan et al.

Page 5

. Serra R, Grande R, Butrico L, et al. Chronic wound infections: the role of Pseudomonas

aeruginosa and Staphylococcus aureus. Exp Rev Anti Infect Ther. 2015;13(5):605-613.
doi:10.1586/14787210.2015.1023291

. Pope E, Lara-Corrales I, Mellerio J, et al. A consensus approach to wound care in epidermolysis

bullosa. J Am Acad Dermatol. 2012;67(5):904-917. doi:10.1016/j.jaad.2012.01.016 [PubMed:
22387035]

. Shi V'y, Foolad N, Ornelas J n., et al. Comparing the effect of bleach and water baths on

skin barrier function in atopic dermatitis: a split-body randomized controlled trial. Br J Dermatol.
2016;175(1):212-214. doi:10.1111/bjd.14483 [PubMed: 26875771]

. Shayegan LH, Levin LE, Galligan ER, et al. Skin cleansing and topical product use in patients with

epidermolysis bullosa: Results from a multicenter database. Pediatr Dermatol 2020;37(2):326-332.
d0i:10.1111/pde.14102 [PubMed: 31944391]

. Prepare a Bath | debra of America. Accessed August 9th, 2022. https://www.debra.org/how/prepare-

bath

. Nagoba BS, Selkar SP, Wadher BJ, Gandhi RC. Acetic acid treatment of pseudomonal wound

infections — A review. J Infect Pub Health. 2013;6(6):410-415. doi:10.1016/j.jiph.2013.05.005
[PubMed: 23999348]

. Madhusudhan V. Efficacy of 1% acetic acid in the treatment of chronic wounds infected

with Pseudomonas aeruginosa: prospective randomised controlled clinical trial. Int Wound J.
2015;13(6):1129-1136. doi:10.1111/iwj.12428 [PubMed: 25851059]

Pediatr Dermatol. Author manuscript; available in PMC 2024 September 01.


https://www.debra.org/how/prepare-bath
https://www.debra.org/how/prepare-bath

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Scollan et al.

Table 1.

Page 6

Demographic and EB type of patients with cultures positive for Pseudomonas Aeruginosa in the EBCCOD.

Sex Number of patientswith culture positive for PA (n=80) | Percent (%)
Male 38 47.5%
Female 42 52.5%
EB Type
Dystrophic EB | 61 76.3%
DDEB 2 2.5%
RDEB 59 73.8%
Junctional EB | 15 18.8%
EB Simplex 4 5.0%
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