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Recent trends in antibiotic sensitivity and resistance patterns in infected wounds
of burns patients presented to a tertiary care hospital.
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ABSTRACT... Objective: To study the recent trends and patterns of antibiotic sensitivity and resistance in infected wounds
of burns patients. Study Design: Cross sectional study. Setting: Burns and Plastic Surgery Canter, Peshawar, Pakistan.
Period: July 30" to January 30", 2023. Methods: In this cross sectional study we adopted convenience sampling technique.
A total of 75 samples collected from patients fitted to our infected patients criteria and culture and sensitivity tests were
performed using standard microbiological techniques. Results: Among the positive infected wound samples, Klebsiella
Species were found in 23 (30.7%), Pseudomonas Aeruginosa in 16 (21.3%), Acinetobacter Species in 14(18.7%), Proteus
Species in 8(10.7%), Citrobacter species in 5(6.6%), Staph. Aureus in 5(6.6%), Enterobacter species in 3(4%) and E.coli in
1(1.4%) of the positive cultures. Each pathogen showed varying degree of sensitivity and resistance patterns to different
antibiotics tested. Conclusion: Klebsiella Species was the most common pathogen in patients with infected burns wounds.
Meropenem, imipenem, Doripenem, Piperacillin/Tazobactum, Colistin, and Tigecyclin were found to be effective against the
majority of the bacteria. Conversely, most of the bacterial strains exhibited resistance to commonly prescribed antibiotics
such as co-amoxiclave, ampicillin, ceftriaxone, ciprofloxacin, cefotaxime and co-trimoxazole.
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INTRODUCTION
Burn injury is a type of which is often
overlooked, it potentially impact individuals

Antibiotic Sensitivity, Burns Infection, Pathogens, Resistance Patterns.

and bactericidal activity of white blood cells.® Burn
injury causes decrease in phagocytic activity and
leads to decline in lymphokine production by

of any demographic, occurs unexpectedly in
any setting. Burns can be caused by flames,
hot liquids, friction, cold, exposure to radiation,
certain chemicals or electric sources, but major
cause of burns is by thermal injury from hot fluids,
solids or directly from fire.! Burn injury produces a
massive release of the humoral factors in human
body, which includes different types of cytokines,
prostaglandins, leukotrienes, and othervasoactive
substances.? This release of different types of
factors at burn injury sites causes accumulation
of these factors in systemic circulation leading to
immunosuppression. All components related to
immune system are directly or indirectly involved
in this immunosuppression. End result of
immunosuppression is decrease in chemotaxis
of neutrophils along with decrease in phagocytic

macrophages. Microbial colonization is caused
by disruption of the natural cutaneous barrier to
infection, loss of vascularity, coagulated proteins
and other microbial nutrients at the burn wound
site. Colonization may be followed by invasion
of microorganisms in some patients, leading to
burn wound infection. After initial treatment and
effective management of fluid and electrolytes
abnormalities in burn victim patient, the main
cause of mortality is infection and septicaemia.*
That’s why effective strategies for prevention and
management of burn wound infections are very
necessary for the patient’s survival with burn
wounds. Many studies done regarding burns
patients strongly suggest correlation of wound
infection to mortality.®
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The possibility of burn wound infection by certain
antibiotic-resistant bacteria like Pseudomonas
aeruginosa, Klebsiella and Acinetobacter should
be acknowledged as a potential hazard for burn
patients, and it necessitate the identification of
their sensitivity patterns. Additionally, it is very
crucial to characterize presence of the hospital-
acquired microorganisms and multi-drug resistant
strains (MDRs) within burn units.®

The antibacterial susceptibility profiles of
pathogens isolated from hospitalized patients with
wound infections are constantly changing and
adapting over the time.” identifying the sensitivity
patterns of bacteria to antibiotics may help
treating surgeons to use appropriate antibiotics
and thus improve in survival and decrease in
morbidity and mortality. In cases where a suitable
alternative antibiotic is not available it can pose a
life-threatening risk for some individuals.®

Wound infections in burns patients may be life-
threateningifinfectionis notdiagnosed andtreated
properly. This study is conducted to determine
the microbial profile of infected wounds in burn
patients, recent trends in antibiotic sensitivity and
resistance patterns of the cultured microbes. It will
help treating surgeons in formulation of effective
treatment strategies to cope with infections in
burns patients.

METHODS

This cross-sectional research was undertaken at
Burns and Plastic Surgery Centre Peshawar, from
July 30" to January 30", 2023. In this study we
included patients of both gender and all ages
admitted with deep burns and undergone wound
debridement/excisions, and skin grafting. All
the patients with negative culture reports were
excluded from the study. Patient was assessed
initially by taking complete history, examining
the patient physically and by performing certain
necessary investigations. Initial resuscitation and
optimization of patients was done on standard
management outlines.

Presence of wound infection was decided
by the presence of one or more of the signs

of inflammation at the surrounding uninjured
skin, such as oedema, erythema, warmth,
or tenderness; and presence of one or more
systemic signs of infection, such as hypothermia,
tachypnea, hypotension, oliguria, hyperthermia
(temperature, 138.4 C) , hyperglycaemia or
leucocytosis (WBC count, 110,000 cells/mm3).°

Convenience sampling technique was adopted
for culture and sensitivity and all the specimens
were collected at the time of dressing of burn
wounds. After approval from the hospital ethical
review board, ethical committee letter No: 04/
REB/B&PSC/23, specimens for culture and
sensitivity were collected by accomplishment
of standard samples collection techniques and
analysis was done at microbiological laboratory
for culture and sensitivity. After inoculation on the
appropriate culture media, all the specimens were
incubated at 37[]C for 24 hours to obtain growth
of aerobic and anaerobic organisms. Antibiotic
susceptibility was determined by employing disc
diffusion method with use of standard antibiotic
discs. The data were analysed through Statistical
package for social sciences software, SPSS
version 20. Different descriptive statistics were
used to calculate frequencies, percentages, and
means for the causative organisms and pathogen
sensitivity and resistance patterns.

RESULTS

The study included 75 samples, 64 % (n=48)
patients were male and 36% (n=27) were female.
The mean patient age was 30.44 and ranged from
7 year to 72 year. Among total 75 patients with
infected wounds, 23 tested positive for Klebsiella
Species making 30 % ofthe total cases. 16 samples
reported Pseudomonas Species which were
21.3 % of the total samples. Acinetobacter were
14 (18.7%), Proteus were 8(10.7%), Citrobacter
were 5(6.6%), Staphylococcus Aureus were 5
(6.6%) out of which 3 (4 % of total samples) were
methicillin resistant. Enterobacter was reported in
3 cases (4%) and E.coli in 1 patient (1.4%). The
number and percentages are shown below in
Table-l. While the culture sensitivity to antibiotics
is shown in Table-Il.
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Frequency Percentage

Pathogens n) (%)
Klebsiella Species 23 30.7
Pseudomonas Aeruginosa 16 21.3
Acinetobacter Species 14 18.7
Proteus Species 8 10.7
Citrobacter Species 5 6.6
Methicillin Resistant
Staphlococcus 3 4
Aureus(MRSA)
Enterobacter Species 3 4
Methicillin Sensitive
Staphylococcus 2 2.6
Aureus(MSSA)
Escherichia Coli 1 1.4
Total 75 100.0

Table-1. Results of culture report:

DISCUSSION
Due to loss of skin barrier and decrease in
tissue vasculature in burn wound, susceptibility

to infections increases to many folds. Size and
depth of wound also increases chances and
severity of infection, Moreover pathogen involved
also increases frequency and severity of infection
in burn wounds.*"

In our study Klebsiella species were found in 23
(30.7%), Pseudomonas aeruginosa in 16 (21.3%),
Acinetobacter Species in 14(18.7%), Proteus
speciesin 8(10.7%), Citroacter speciesin 5(6.6%),
Staph. Aureus in 5(6.6%), Enterobacter species in
3(4%) and E.coliin 1(1.4%) ofthe positive cultures,
thus most common pathogen involved in wound
infection was Klebsiella Species, this finding
vary from different studies done at other study
papulation where Pseudomonas Aeruginosa was
the most common pathogen found in infection
of burn wounds.'?'3141% However in conforming
to our study, some previously done studies also
shows Klebsiella as the commonest pathogen
causing infection in burns wounds.®"”

Antibiotics e'ﬁ:g:t_ Pseu.domonas Aci € tobact Prote.us Ci;:::::?:;er Ente.robacter MRSA MSSA E.coli
Tested cies(n=23) Species(n=16) species(n=14) (n:s) (n=5) species (n=3) (n=3) (n=2) (n=1)

Meropenem 65.2% 50% 57.1% 87.5% 60% 100% - 100%
Colistin 70% 93.8% 28.6% 0% 20% 100% - 100%
Polymyxin-B 65.2% 87.5% 28.6% 0% 20% 100% - 100%
?;Ziﬂgt”u{n 43.5% 31.2% 71.4% 50% 40% 33.3% 0% 100% 100%
Feloperazone 26% 31.2% 21.4% 37.5% 20% 0% 0% 100% 100%
Ceftazedime 8.7% 25% 35.7% 12.5% 0% 0% - 100%
Gentamycin 13% 31.2% 14.2% 755 20% 0% 0% 50% 0%
Ei(r)r_]oxazole 8.7% 21.4% 12.5% 0% 0% 0% 0% 100%
Ampicillin 0% 0% 0% 0% 0% 0% 0%
Ciprofloxacin 34.8% 31.2% 35.7% 5%0 0% 0% 0% - 100%
Tobramycin 17.4% 31.2% 71% 25% 0% 05 - 0%
?Ir:\;)lj(li::i“cn a/ci g 0% 0% 25% 0% 0% 0%
Cefotaxime 4.3% 0% 0% 0% 0% 0% 0% 0%
Imipenem 39.1% 43.8% 71.4% 75% 40% 66.6% 0% 100% 100%
Tigecycline 74% 78.6% 0% 40% 66.6% 100% 100% 100%
Amikacin 30.43% 37.5% 28.6% 50% 40% 0% 0% 100% 100%
Ceftriaxone 4.3% 71% 0% 0% 0% - 0%
Tetracyclin 13% 28.6% 0% 0% 0% 33.3% 50% 0%
Doripenem 56.5% 43.8% 71.4% 87.5% 60% 66.6% - 100%
Ticarcillin _ 18.8% -
Levofloxacin _ 25% -
Linezolid _ 100% 100%
Vancomycin _ 100% 100%
Oxacillin 0% 100%

Table-Il. Antibiotics sensitivity patterns shown in the form of percentage of pathogens sensitive to tested antibiotic:
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Inastudy previouslydonebysaaiqet. altheisolates
were Pseudomonas aeruginosa, Klebsiella
pneumoniae, Staphylococcus aureus, Proteus,
E. Coli, Acinetobacter and Candida, moreover
most of (70 % to 80%) Klebsiella, Pseudomonas
and Protues species were sensitive to Piperacillin/
Tazobactum.'® These same pathogens except
candida were also isolated in our study samples
but our studies shows decrease sensitivity (31.2
% to 50 %) of Pseudomonas, Klebsiella and
Proteus to Piperacillin/Tazobactum and these
pathogens shows maximum sensitivity (50% to
87.5 %) to Meropenem in our study.

After Meropenem, Colistin and Polymyxin-B
were the two antibiotics that were most effective
against most of isolates excluding Proteus
species. Both Colistin and Polymixin-B were very
effective against the two most commonly involved
pathogens Klebsiellaand Pseudomonas. Keeping
in mind Pseudomonas Aeruginosa sensitivity
(87.5%) to Polymyxin-B and its availability in
topical form, Polymyxin-B can be used as drug
of choice in Pseudomonas infected burn cases.

There is decrease in percentage of staph aureus
infection in burn wound in our study as compare
to previously done studies.®'®20 This seems to
be because of use of broad spectrum empirical
antibiotics covering mostly gram positive
organisms moreover antibiotics like Linezolid,
Vancomycin and Fucidic Acid are being effectively
used to treat methicillin resistant Staph. Aureus
thus decreasing its incidence as well as spread
from patient to patient.

The research was conducted at a single
center, potentially limiting the generalizability
of the results. Nonetheless, the cross-sectional
approach employed in the study provides a
momentary snapshot that could unveil trends
and patterns.

CONCLUSION

Klebsiellaspecieswasthemostcommonpathogen
in patients with infected burns wounds followed
by Pseudomonas aeruginosa, Acinetobacter
Species, Proteus species, Citrobacter species,
Staph. Aureus, Enterobacter species and E.coli.

Meropenem, Imipenem, Doripenem, Piperacillin/
tazobactum, Colistin, Polymyxin-B and Tigecyclin
were found to be effective against the majority
of the bacteria. Conversely, most of the bacterial
strains exhibited resistance to commonly
prescribed antibiotics such as co-amoxiclave,
ampicillin, ceftriaxone, ciprofloxacin, cefotaxime
and co-trimoxazole. All the antibiotics showed
varying patterns of sensitivity and resistance.
Therefore, it is highly recommended to diagnose
burn wound infection early, identify the bacteria
causing this infection and find effective antibiotic
treatment which may prove life saving for the
burn victims.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

SOURCE OF FUNDING

This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

Copyright© 03 July, 2024.

REFERENCES

1. Jeschke MG, van Baar ME, Choudhry MA, Chung
KK, Gibran NS, Logsetty S. Burn injury. Nat Rev Dis
Primers. 2020; 6:11. https://doi.org/10.1038/s41572-
020-0145-5

2. O’Sullivan ST, O’'Connor TPF. Immunosuppression
following thermal injury: The pathogenesis of
immunodysfunction. Br J Plast Surg. 1997; 50:615-23.

3. Mooney DP, Gamelli RL. Sepsis following thermal
injury. Compr Ther. 1989; 15:22-9.

4. Lindberg RB, Moncrief JA, Switzer WE, Order SE, Mills
W Jr. The successful control of burn wound sepsis. J
Trauma. 1965; 5:601-16.

5. Appelgren P, Bjoérnhagen V, Bragderyd K, Jonsson
CE, Ransjd U. A prospective study of infections
in burn patients. Journal of Burn Care & Research.
2002; 28(1):39-46.  https://doi.org/10.1016/S0305-
4179(01)00070-5

6. Agnihotri N, Gupta V, Joshi RM. Aerobic bacterial
isolates from burn wound infections and their
antibiograms - a five year study. Molecular Biology
Reports. 2004; 31(1):S43-S47.

1359

Professional Med J 2024;31(09):1356-1360.



Infected Wounds of Burns Patients

5

7.

10.

11.

12.

13.

Japoni A, Kalani M, Farshad Sh, Ziyaeyan M, Alborzi
A, Mehrabani D, et al. Antibiotic-resistant bacteria in
hospitalized patients with bloodstream infections:
Analysis of some associated factors. Iran Red
Crescent Med J. 2010; 12:164-72.

Noorbakhsh Sabet N, Japoni A, Mehrabani D, Japoni
S. Multi-drug resistance bacteria in Qom hospitals,
Central Iran. Iran Red Crescent Med J. 2010; 12:501-3.

Peck MD, Weber J, McManus A, Sheridan R, Heimbach
D. Surveillance of burn wound infections: A proposal
for definitions. J Burn Care Rehabil. 1998; 19:386-9.

Church D, Elsayed S, Reid O, Winston B, Lindsay R.
Burn wound infections. Clin Microbiol Rev. 2006;
19:403-34.

Raz-Pasteur A, HusseinK, Finkelstein R, Ullmanny,
Egozi D. Blood stream infections (BSI) in severe burn
patients--early and late BSI: A 9-year study. Burns.
2013; 39:636-42.

Shahid M, Malik A. Resistance due to aminoglycoside
modifying enzymes in Pseudomonas aeruginosa
isolates from burns patients. Indian J Med Res. 2005;
122:324-9.

Azzopardi EA, Azzopardi E, Camilleri L, Villapalos J,
Boyce DE, Dziewulski P, et al. Gram negative wound
infection in hospitalised adult burn patients:
Systematic review and meta-analysis. PLoS One.
2014; 9(4): e95042.

14.

15.

16.

17.

18.

19.

20.

Hussien|A, Habib KA, Jassim KA. Bacterial colonization
of burn wounds. J Baghdad Sci. 2012; 9:623-31.

Al Laham NA, Elmanama AA, Tayh GA. Possible risk
factors associated with burn wound colonization in
burn units of Gaza Strip hospitals, Palestine. Ann
Burns Fire Disasters. 2013; 26:68-75.

Srinivasan S, Vatak A, Patil A, Saldanha J. Bacteriology
of the burn wound at the Bai Jerbai Wadia hospital
for children, Mumbai, India—A 13-year study, Part
I-Bacteriological profile. Indian J Plast Surg. 2009;
42:213-18.

Ozumba UC, Jibur um BC. Bacteriology of burn
wounds in Enugu, Nigeria. Burns. 2000; 26:178-80.

Saaig M, Ahmad S, Zaib MS. Burn wound infections
and antibiotic susceptibility patterns at Pakistan
institute of medical sciences, Islamabad, Pakistan.
World J Plast Surg. 2015 Jan; 4(1):9-15. PMID:
25606471; PMCID: PMC4298859.

Rashid A, Sagib M, Deeba F, Khan JA. Microbial
profile of burn wound infections and their
antibiotic sensitivity patterns at burn unit of allied
hospital Faisalabad. Pak J Pharm Sci. 2019 Jan;
32(1(Supplementary)):247-54. PMID: 30829200.

Shahzad MN, Ahmed N, H KlI, B MA, F W. Bacterial
profile of burn wound infections in burn patients.
Ann Pak Inst Med Sci. 2012; 8(1):54-7.

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name
1 Nasir Hayat Khan

2 Qazi Amjad Ali
3 Hamid Salman
4 Junaid Ul Hassan

5 Walid Khan

Contribution to the paper

Idea, Conception coordination,
Methodology, Data collection.
Data collection,
result, correspondence.

Data collection & complication
of result.

Data collection & Data reivew.

Data analysis.

Author(s) Signature
ot
Muv_LufJ; ldhar @b

Complication

B

Iy

d

Professional Med J 2024;31(09):1356-1360.

1360



