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Challenges of 
Care in Ukraine
• Prolonged evacuation times 

• At the site of injury

• Interfacility transfers 

• Resource scarcity 

• Lack of available personnel 

• Logistical challenges 

• Significant psychological stress 
impacting both healthcare 
personnel and patients

• Drone warfare

Palyvoda R, Olexandr K, Yan V et al (2024) Maxillofacial Surgery in Ukraine During a War: Challenges and Perspectives-A National Survey. Mil Med 189(9-10): 1968–75 

International Rescue Committee (2024) State of Health Workforce. Mental Health in Ukraine: October 2024. Available at: https://www.rescue.org/sites/default/files/2024-

11/IRC_ October%202024_Mental%20Health_Health%20Workforce. pdf



LEARNING 
OBJECTIVES

Describe facilitators and 
barriers associated with 
conduct of ARROW a 
multicenter 
observational trial 
during active war

01
Identify key strategies 
that have led to the 
success and 
maintenance of ongoing 
patient enrollment and 
site participation in 
ARROW

02



Prospective longitudinal cohort study

5 civilian hospitals in Ukraine 

Hospitalized adult patients with traumatic wounds

Serial Follow-up at Day 0, 7, 14 and 28 days

Sample size: min 250 ; max 1000

Duration: 1.5 years of data collection Figure. Ukraine Participating Sites by Region

ANTIMICROBIAL RESISTANCE RESEARCH TO IMPROVE 

OUTCOMES OF TRAUMATIC WOUNDS 
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• PACT-ARROW: Novel master protocol to provide a framework for multiple clinical and 
public-health interventions for improved wound care and reduced antimicrobial 
resistance in Ukraine

• Supports future scientific studies aimed at addressing urgent need for innovative 
approaches to wound management and AMR mitigation

• Approved by Ukrainian and U.S. regulatory authorities and local Ukrainian ethics 
committees

Bills CB, et al. Design and implementation of an international multiarm, multistage master protocol for trials of complex traumatic wound care 
during active war in Ukraine. J Trauma Acute Care Surg. May 5, 2026.

PACT-ARROW
Prevention and Treatment Clinical Trials (PACT) for Antimicrobial Resistance Research to 

Improve Outcomes of Traumatic Wounds in Ukraine (ARROW)

Master Clinical Trial Protocol—rapidly testing deployable solutions



Barriers & 
Facilitators

Operations & 
Logistics Outcomes

92% of providers reported 
power outages



ARROW

Enrollment

N=725
Enrollment milestone (n=250)

Exceptional Enrollment: 
Started Early, Met Goal in <6 months
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Clinical Microbiology Photography

• In-hospital interventions

• Patient outcomes

• Bacteria type

• Antimicrobial resistance 

phenotype

• Whole genome sequencing

• Wound characteristics

• Serial change

Enrollment (N=725) Day 7 (N=628) Day 14 (N=336)
Day 28/DC (N=623)*

52% DC

Wound  Appears 
Infected

99% 91% 81% 56% 

Wound  Swab Collected 100% 94% 83% 43% 

Wound  Photo Taken 100% 98% 99% 81%



Day 0 Day 28

Barriers & 
Facilitators

Data Quality, 
Measurement & 

Analytics
Outcomes

~2000 photographs
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Barriers & 
Facilitators

Specimen 
Collection & 

Transport
Outcomes

100% of swabs 
collected and 
shipped and 
received within 24 
hours of collection 
for in country 
processing

>1100 isolates sent 
from Ukraine to US 
and partners for 
sequencing



Barriers & 
Facilitators

Security & 
Safety

Outcomes

• 2,591 attacks on health since 
February 2022

• 1,389 attacks damaging or 
destroying hospitals and clinics

• 235 attacks on ambulances

• 359 health workers killed and 
379 injured

Physicians for Human Rights. https://www.attacksonhealthukraine.org/. 
Accessed 26 Feb 2026.

https://www.attacksonhealthukraine.org/


Patients
>50% of 

population 
affected

Specific question 
added to 
database 

Barriers & 
Facilitators

Security & 
Safety

Outcomes

Self-assessed mental health

Health needs assessment of the adult population in Ukraine: survey report: April 2024. Copenhagen: WHO Regional 
Office for Europe; 2024. 



Patients
>50% of 

population 
affected

Specific 
question added 

to database 

Providers 20% negative 
effects

Effect on 
workforce

Research 
Staff

Unknown Commentary

Barriers & 
Facilitators

Security & 
Safety

Outcomes



Conclusions
&
Lessons 
Learned

War has profound effects on both clinical care and 
research  

ARROW has highlighted high quality data collection 
can occur in a wartime environment

Addressing the operational challenges provides 
unique opportunities  for current and future studies

Ongoing data collection with over 750 patients 
enrolled and >1100 biospecimens sent and 
analyzed



Future work

Ongoing data collection, continued 
analyses, and dissemination

Intervention and clinical trials making 
use of the PACT-ARROW platform

Support ongoing efforts to continue to 
engage Ukraine ongoing research 
collaboration 
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