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WHAT IS DIFFERENT
~ ABOUT THIS WAR?

> DELAYED AND CONTESTED EVACUATION
MULTIPLE LEVELS OF CARE

MILITARY-TO-CIVILIAN PATIENT TRANSFERS

DELAYED ACCESS TO MICROBIOLOGICAL DIAGNOSTICS

A
s
—
- B
”: REPEATED EMPIRICAL ANTIBIOTIC EXPOSURE
n LOSS OF CLINICAL AND LABORATORY INFORMATION BETWEEN FACILITIES



ONE WOUND - DIFFERENT MICROBIOLOGICAL REALITIES OVER TIME

EVACUATION AND
FRESH WOUND REPEATED CARE HEALTHCARE EXPOSURE PROLONGED

Environmental and skin flora S el el saladie Healthcare-associated TREATMENT Risk of

pressure colonization multidrug-resistant infection




YRAIR: DATA FROM FRONTLINE WOUNDS

The NEW ENGLAND JOURNAL of MEDICINE

e Cultures from wounds of 127
Ukrainian soldiers were obtained
shortly after injury

* Cultures from 100 patients yielded
324 nonduplicative isolates from 23
bacterial families

» Wound microflora is dominated by
commensal and environmental
bacteria of low virulence with few
antimicrobial-resistance genes

* Broad-spectrum antibiotics shortly
after injury warrants reconsideration
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Microbial Flora in War Wounds from the Ukrainian Front Line

TO THE EDITOR: Wound infections in persons in-
volved in the current Ukrainian conflict have
been characterized by high levels of antimicro-
bial resistance.’ Speculation has been voiced re-
garding the origin of these organisms, ranging
from contamination at the time of injury to acqui-
sition during hospitalization.” This uncertainty is
reflected in current U.S. military Tactical Combat
Casualty Care guidelines emphasizing early pro-
phylaxis with a broad-spectrum antibiotic agent
(ertapenem or moxifloxacin) for all open wounds.?
However, this guidance risks exacerbating levels
of antimicrobial resistance among service mem-
bers wounded in the war. The lack of data on
the microbial flora that are present immedi-
ately after injury complicates informed treat-
ment decisions.

To help address this lack of data, we obtained
cultures from wounds of 127 Ukrainian soldiers
(94.7% of whom had blast injuries from drone-
delivered explosives) shortly after injury, at a
median of 7 hours (interquartile range, 3 to 17)
before arrival at a fixed hospital or on arrival. Over
a 2-month period, swabbing was conducted op-
portunistically, with staff safety as the paramount
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consideration. Swabs were enriched in brain—heart
infusion broth, and bacteria were isolated with
the use of blood and MacConkey agar, in paral-
lel with five CHROMagar plates: mSuperCAREA,
psendomonas, acinetobacter, methicillin-resistant
Staphylococcus aureus, and vancomycin-resistant en-
terococcus. Isolated bacteria were sequenced with
the use of a NextSeq 2000 platform. This work
was approved by the Walter Reed Army Institute
of Research institutional review board and was
deemed to be public health surveillance (not re-
search). The work was also approved by the Ukrai-
nian Ministry of Defense.

Cultures from 100 patients yielded 324 nondu-
plicative isolates from 23 bacterial families with
a mean of 3.3 species (range, 1 to 10) per swab
(Fig. 1). Gram-positive bacteria (65% of the isolates)
included common commensal bacteria such as co-
agulase-negative staphylococci, Bacillaceae, and
Enterococcaceae. Methicillin-susceptible S. aureus
was isolated from 3 patients. Vancomycin-sus-
ceptible Enterococcus faecium that was unrelated to
known hospital-associated lineages® was cul-
tured in samples obtained from 17 patients.
Gram-negative bacteria were primarily Entero-
bacteriaceae or Psendomonadaceae. One sample
showed Pseudomonas aeruginosa with no major
antimicrobial-resistance genes that belonged to an
obscure sequence type (ST794). The 39 Enterobac-
teriaceae bacteria comprised nine genera (Fig. 1),
and a single Klebsiella pneumoniae isolate carried
notable antimicrobial-resistance genes and be-
longed to the emerging high-risk clone ST147.5 A
single strain of Acinetobacter baumannii belonging to
the globally distributed ST2 clone and carrying the
bla, , ,, carbapenemase was cultured from 1 pa-
tient. Details are shown in Table S1 of the Supple-
mentary Appendix, available with the full text of
this letter at NEJM.org.
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Figure 1. Bacteria Cultured from Injured Ukrainian Service Members.
Shown are bacteria cultured from the wounds of 127 injured Ukrainian service members, with percentages assigned
te each bacterial family and to each genus within the Enterobacteriaceae family. Percentages may not total 100 be-

These findings suggest that initially after injury,
wound microflora is dominated by commensal
and environmental bacteria of low-virulence po-
tential with few antimicrobial-resistance genes.
More-resistant organisms are probably being
acquired later in the evacuation process, possibly
through nosocomial transmission at definitive
care facilities or through colonization and subse-
quent infection, The use of broad-spectrum antibi-
otic agents shortly after injury warrants reconsid-
eration because it may facilitate the emergence of
resistant strains, complicating subsequent treat-
ment. These data also underscore the need for
robust infection-control measures, not only in the
prehospital setting but, critically, at larger facili-
ties, where patients are hospitalized for longer
nerinds.
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[114] INTERNATIONAL EVIDENCE AND
=~ UKRAINIAN DATA POINT IN THE SAME DIRECTION
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@ ] Narrow-spectrum prophylaxis can be as effective
as broad-spectrum prophylaxis
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. Extended Gram-negative prophylaxis
~did not improve outcomes

Prolonged antibiotic prophylaxis was
associated with more resistant isolates

MDR colonization was frequently detected = :
after early contact with the hospital system RN D




WHAT UKRAINE'S SURVEILLANCE

SHOWS AT SCALE
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THE RISK CHANGES
ALONG THE CARE PATHWAY
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~ WHICH PATHOGENS

DOMINATE LATER IN CARE?

PATHOGENS UNDER ENHANCED SURVEILLANCE, Q1 2026
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OPERATIONAL WARNING SIGNALS

ACINETOBACTER SPP.
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IMIPENEM RESISTANCE

MEROPENEM RESISTANCE

LEVOFLOXACIN RESISTANCE
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CEFTRIAXONE RESISTANCE
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[‘STRUNGER SYSTEM

Y Adapted to national AMR data |
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AMR IS ALSO AN ?
INFORMATION PROBLEM

WHERE INFORMATION IS LOST WHAT MUST FOLLOW THE PATIENT
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ANNUAL FREQUENCY ANALYSIS (MOD)
OF ANTIBIOTICS DDD “USED” IN THE AFU (2025)




UKRAINE'S RESPONSE

STANDARDIZED PROTOCOLS FOR PROPHYLAXIS
AND EMPIRICAL TREATMENT

STRONGER STEWARDSHIP OF
WATCH AND RESERVE ANTIBIOTICS

IMPROVED INFECTION PREVENTION AND CONTROL

S=4F = ANTIBIOTIC-EXPOSURE RECORDS

SEPARATE MONITORING OF PREHOSPITAL,

4 — ~ CONTINUITY OF MICROBIOLOGICAL DATA AND
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"0\ TARGETED MEDICAL EVACUATION
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