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AMR in Ukraine
2018 2019 2020

n % n % n %

E. coli 18 0 31 6.5 45 4.4

K. pneumoniae 37 43.2 67 61.2 99 53.5

P. aeruginosa 10 100 16 56.7 27 70.4

Acinetobacter spp. 28 75 44 72.7 48 77.1

• 2019-2021 – 17 regional hospitals
▪ MRSA: 41%
▪ VRE (E. faecium): 12%
▪ 3GC-R Enterobacterales: 48%
▪ CR non-fermenters: 71%

• 2014-2020 – 4 military hospitals
• Carbapenem-resistance:

▪ A. baumannii: 68%
▪ P. aeruginosa: 56%
▪ K. pneumoniae: 33%
▪ E. coli: 43%

WHO/ECDC AMR surveillance Europe 2022; Salamanov A. et al. J. Hosp. Infect. 2023; Kondratiuk V. et al. J. Hosp. Infect. 2021 



What happened in Norway - June 2022



Impact on CPE Norway – 2007-2022

2 cases linked to 
import from Ukraine

• >150% increase from 2021

• 2022:
• Ukraine: 22% of cases

Important – Ukraine is not soley
responsible for the inrease in CPE!



Not only one CPE/CPO/MDR

➢ E. coli ST156, NDM-5

➢ K. pneumoniae ST395, NDM-5 + OXA-232

➢ K. pneumoniae ST147, NDM-1 + OXA-48

➢ K. pneumoniae ST147, NDM-1

➢ P. aeruginosa ST1047, IMP-1

➢ A. baumannii ST400, (GES-11)

➢ E. faecium ST117, VanA

• 216% increase 2021->2022
• 37% -> Ukraine

▪ 51% of K. pneumoniae -> Ukraine
▪ 18% of E. coli -> Ukraine

2-6 CPE/Ukrainian patient



MDR/XDR/PDR

E. coli blaNDM-1

K. pneumoniae blaNDM-1 + blaOXA-48



Synergy testing ceftazidime-avibactam + aztreonam



Other Nordic countries

Data from: Kristján Orri Helgason, Kati Räisänen, Anette Hammerum/Frank Hansen, Barbro Mäkitalo/Karin Westmo

~13% Ukraine

No. CPE 
associated
with Ukraine

~10% Ukraine



Onward transmission?

«…clusters corresponding to dissemination and 
suggesting onward transmission in Germany»

«…four potential transmission events of K. pneumoniae 
between patients from Ukraine and the Netherlands»

Sandfort M et al. EuroSurv. 2022; Zwittink RD et al. EuroSurv. 2022



Transmission before transfer

K-res unpublished data

UKR

Challenge - How to identify transmission between UKR-patients within Norway?



Denmark vs. The Netherlands

Stolberg RS et al. unpublished data.

Isolates from Ukrainian patients in Denmark is related to 
isolates from Ukrainian patients in The Netherlands



Onward transmission

K-res unpublished data

UKR

+ E. coli ST46-NDM-5(?)

«?»K. pneumoniae ST395
NDM-1 + OXA-48

K. pneumoniae ST147-NDM-1



Onward transmission other Nordic countries?

➢ Feb. 24. 2022 – Jan. 23. 2023: 77 CPO from Ukrainian patients vs. 371 CPO National CPO surveillance
-> No further nosocomial spread

Stolberg RS et al. unpublished data; Kati Räisänen pers. communication; Barbro Mäkitalo/Karin Westmo pers. communication.

➢ No further nosocomial spread

➢ No further nosocomial spread



K. pneumoniae - High-risk clones & a diversity of carbapenemases

• Globally disseminated high-risk clones: ST147, ST307, ST395

• ST23: hypervirulent K. pneumoniae!

K-res unpublished data; Stolberg RS et al. unpublished data.



E. coli - High-risk clones & a diversity of carbapenemases

• Known high-risk clones: ST131, ST167, ST38, ST405



Rare carbapenemase-producing Enterobacterales

Species ST-carbapenemase

E. hormaechei (n=2) ST231-NDM-1 (n=2)

K. oxytoca (n=2) ST2-NDM-1 (n=1); ST19-NDM-1 (n=1)

P. mirabilis (n=4) NDM-1 (n=4)

P. stuartii (n=4) NDM-1 (n=2); NDM-5 (n=2)

Serratia sp. (n=1) OXA-48

K-res unpublished data



Clusters of NDM-producing P. stuartii – UKR -> Europe

?

Conjugative NDM-1 plasmid

Spread to other Enterobacterales

Hendrickx APA et al. National Institute for Public Health and the Environment, The Netherlands, unpublished data. 



Conclusions

• High risk of CPE associated with Ukrainian patients

• Import of CPE from Ukraine only partially explain increase in CPE in the 
Nordic countries

• «Ukrainian» CPE population – high-risk clones and a diversity of 
carbapenemases

• Frequent transmission of clones before transfer to the Nordic countries -
Onward transmission within Nordic countries has occurred
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