SESSION 6:ANTIMICROBIAL
RESISTANCE AS A CONSEQUENCE OF
WAR

Moderated by Ms. Q|?o Gvozdetska,Acting Deputy
Director, Public Health Center of the Ministry of
Health of Ukraine
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Results of HAI PPS and antibiotics
consumption - 2021

QPrevalence of HAI = 0,035 %
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Results of the monitoring
of AM consumption in
health care facilities, in

compliance with order of

the MOH of Ukraine
August 03, 2021 No.
1614

Overconsumption

AWaRe WHO

B Access
Watch

B Reserve

* - INN, which
ones
do not have a
registration
certificate in
Ukraine

[ INN | Share of consumpti m the total,%
Ceftriaxone £ 38.5989 §
Levofloxacin 32.6120
Linezolid :

Moxitloxacin 6.5299
Ciprofloxacin 5.5437
Meropenem 3.3724

[ Cefazolin | 1.9067 |
Cefuroxime |
Kolistyn

Ceftazidime-avibactam

Meropenem-vaborbactam *

Daptomycin

Tigecycline

Fosfomycin (in/in)

Dalbavancin *

Polymyxin B

Tedizolid *

Ceftolozan-tazobactam

Aztreonam

| Plazomicin *

Minocycline *

Telavancin *

Ceftaroline fosamil *

Faropenem *

Omadacycline *

Eravacycline *
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Consumption of antibacterials

ANNUAL MEETING (DDD per 1000 inhabitants per day)
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* Data were processed according fo the methodology of WHO GLASS-AMC

by pharmacological subgroup (ATC3 level)*

mPOTA - AGENTS AGAINST
AMOEBIASIS AND OTHER
PROTOZOAL DISEASES

mJO1X - OTHER ANTIBACTERIALS

mJOTR - COMBINATIONS OF
ANTIBACTERIALS

mJOTM - QUINOLONE
ANTIBACTERIALS

mJO1G - AMINOGLYCOSIDE
ANTIBACTERIALS

mJO1F - MACROLIDES,
LINCOSAMIDES AND
STREPTOGRAMINS

mJO1E - SULFONAMIDES AND
TRIMETHOPRIM



Enz Consumption of antibacterials
ANNUAL MEETING (DDD per 1000 inhabitants per day)
R by INN (ATCS level)*
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ceftriaxone  azithromycin  levofloxacin doxycycline clarithromycin  cefuroxime amoxicillin cefpodoxime amoxicillin and moxifloxacin
beta-lactamase

* Data were processed according fo the methodology of WHO GLASS-AMC inhibitor
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ANNUAL MEETING The frequency of pathogen

strains detection in hospitals of Ukraine during
the treatment of war wounded

3 278 275
-ty m Quarter IV
e 24,584 wound samples
were studied 23 B Quarter I
B Quarter Il

« 18,966 samples were
positive

. Of them, 10,200 (53,7%)
are strains identified for

surveillance - ESKAPE




QKPNNUAL MEETING The frequency of antibiotics consumption

for the treatment of war wounded 2023 y
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100
94,1 93,5 93,1
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86,0 834 . 52018
80 ) 79,3 78,2 77,2 - 2023
68,9
° 65,4

60,9 59,4

53,3

24,7
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ANNUAL MEETING Strategic goals of the fight against

AMR until 2030 year
Strengthening the system of infection prevention control in health care institutions;
Increasing the capacity of bacteriological laboratories

Implementation of a surveillance system for pathogens with AMR and consumption of
antimicrobials:

Strengthening of measures to ensure the welfare of animals, veterinary-sanitary and epizootic
welfare in terms of countering the spread of pathogens with AMR;

Raising the awareness of the population, medical and veterinary workers regarding the
orevention of infection and countering the spread of AMR pathogens;

il IR B):

Strengthening of personnel potential and conducting scientific research.
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Expanding AMR surveillance throughout Europe

Furopean Antimicrobial Resistance

Surveillance Network (EARS-Net]

. 10to < 25%
. 25to < 50%
- = 50%

= No datareported orless than 10 isolates
3 Notinduded

(C) ECDC/Durdes TESSy

5

w@ World Health
W™ Organization

European Region

Central Asian and European

Surveillance of AMR (CAESAR]

s &

Furopean Centre for Disease Prevention and Control

World Health Organization European Region
I Countries submitting data to CAESAR
m Countries bui|o|in@€ capacity for CAESAR participation

m Countries invited for CAESAR participation
m Countries participating in EARS-Net



Qs
EUROPE

ANNUAL MEETING  ANAR Surveillance Network Ukraine &
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European Region

2024 — over 100 (TBC)

2023 - 80 laboratories (/3 reported in 2024

2022 — 67 laboratories (22 regions)

2021

2020 —

2019

2018 —

2017 —

— 28 laboratories (14 regions)

9 laboratories

— 7/ laboratories

5 laboratories

the beginning of work — 4 laboratories (3 regions)
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Ukraine's reporting to CAESAR 201/-2022

755
2,
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2018 @
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mE. coli = K. pneumoniae = Salmonella spp. = P. aeruginosa m Acinetobacter spp.

S. aureus E S. pneumoniae = E. faecalis mE. faecium
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Capacity building open Fegor
- EUCAST implementation training -

—\:—

Seven 3-days trainings on EUCAST methodology implementation and AST
(over 200 participants; 22 regions;

Quarterly online webinars dedicated to current issues in clinical microbiology

23
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- First National meeting of AMR surveillance Network

(46 healthcare institutions, representing 19 regions)

- Second National meeting of AMR surveillance Network (215 May: over 80 laboratories)

24
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Fig. 8. Staphylococcus aureus: percentage of invasive isolates resistant to methicillin (MRSA)?,
by country, WHO European Region, 2022
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First detection in Spain of NDM-1-producing Pseudomonas aeruginosa

in two patients transferred from Ukraine to a university hospital

Marta Herndndez-Garcia*", Margarita Cabello’, Manuel Ponce-Alonso*",

Pedro M. Herrador-Gémez*, Francesca Gioia®, Javier Cobo ", Rafael Cantén*"",
Patricia Ruiz-Garbajosa*®

“Servicie de Mirobiologia, Hospisal Unversitano Ramon y Cagal and Instituto Ramde y Cajal de Invesngecién Sensane (RYCHS) Madnd. Spam
“CUBER de Enfermedades infecriosas (CRERINFEC) tastituto de Salud Ciortos (1, Modrid, Spain

“ CINER de Fpidemiologi y Solud Pibic (CIRERESP), Istituto de Savd Coros 1, Modrid,Spain
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ARTICLE INFO

ABSTRACT

Articie history:

Acrepted 21 December 2023
Awaslable ookiae 28 December 2001

Edior: tetania Stefand
Keywords

Pacudomonas aerginosa
DM carbupenemase

NOM- | A28 Kirbsiells poeumonio
Ukraine

Vitole graome sequenang.

tives: €. resistance in eeruginesa is a relevant
health probiem. We detected for the first time in Spaia two clinical NDM-producing P, aenuginosa (NDM-
Pa) iolates in two Ukrainian patients admitted to our hospital between Apnl and August 2022,
Methods: was studied by MIC gradient strigs (EICAST-
2022 eriteria). Carbapenemase genes were detected by the Xpent ca.n»n and immunochrontogs sphy
assayi. WGS (Ilumina and Oxford-Nanopore) was alio perfomued.
Results: In May 2022, we detected an NDM-Pa in 3 sternotomy wound In 3 patient In June-2022.
4 second NDM-P3 along with an OXA-48-Klebsiells preumonice (OXA-48-Kp) isolate was detected in 3
mandibulas abscess. [rom an unrelated patiént. Moreover, an NDM 4 OXA-48-K. paeumaniae (NDM 4 OXCA-
48-Kp) was also found in a rectal sample of this patient. Both patients had undergone surgery in Uknaine
belore theis transler 1o our hospital. NDM-Pa isolates were resistant 10 all tested antimicrobials with the
exception of artreonsm (MIC = 8 mg/LL colistin (MIC =2 mgil) and cefiderocol (MIC range = 0.75-2
mglL). WGS confirmed that both P. eeruginsa isolates were NDM-1 producers, belonged 1o ST773 and
shased an identical resistome. bt was located o 4 ~117-KD chomesomally integratled integrative
conjugative element (ICE). OXA-48-Kp and NDM+OXA-48-Kp belonged to STIAT and contained Mdo o
on an identical ~300-Kb lncHIB-plasemid. blonzas 1 Was located 06 3 51-Kb IncFIB-plaimid only found in
NDM ¢ CXA-48-Kp.
Conclusions: This is the first description of NDM-Pa in Spain. We highlight the threat of further cross-
bonder dissemination of NDM-1 through P seruginosa along with K. pneumonice high-risk clones also
carrying OXA-48, which draws 2 complex epidemiological scenano.
© 2023 The Author(s). Published by Elsevier L1d on behalf of International Seciety for Antimicrobial
herapy.
This is an open access article under the CC BY-NC-ND license

(hatp:)jcreativecommaons. 3 by-nc-0d/40/)

1. Introduction

‘epidemic high-risk clones widely disseminated in hospital setring,
has become a public health threat [1.2]. The major mechanisms of

Multidrug-resistant or extensively drug-resistance (MDR/XDR)-
Pseudomonas oeruginosa is associated with  difficult-to-treat
hospital-acquired infections and high rates of morbimortality,
particularly in immunocompromised patients. The global spread
of carbapenem-resistant P ceruginosa, frequently belonging to

* Corresponding author. Maiking address: Servicio de Microbiologl, Hospiul Uk
versitario Raméos y Caal, Carmetera e Colmenas K 9.1, 20034, Madrid, Spain.
Eomail addrens atae | Canton@nl Cansoa).

11-nes/e 2023
cenue (bt

«carbapenem resistance in P. aeruginosa are overexpression of the
MexAB-OprM efflux pump, overproduction of AmpC f-lactamase
and inactivation of the outer membrane protein OprD. and the
least common production of carbapenemases [2,3]. P: aeruginosa
isolates have been described to contain a wide variety of car-
bapenemases, mostly VIM and IMP metallo-§-lactamases, and
less frequently, depending on the geographic area, NDM metalio-
f-lactamase, KPC and GES class A serin-carbapenemases and
(OXA-48-like oacillinases [3,4).

Behal o ternational Seciety for Antimscrobial Chemocherapy. Thes b an open access arice undes the CC
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need to strengthen AMR surveillance in EURO

Fig. 6. Pseudomonas aeruginosa: percentage of invasive isolates resisant to carbapenems
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Ukraine’s first infection prevention
and control centre opens with
WHO support

18 August 2023 | News release | Reading time: 2 min (.

words) Related

In August 2023, the Poltava Regional Clinical Hospital opened its new infection prevention and control (IPC) centre
1o reduce the risk of hospital-acquired infections. In the past years, the hospital has made consistent steps in
enhancing its IPC practices, from training all health-care workers on the importance of hand hygiene to establishing
the IPC centre, working with the WHO Country Office in Ukraine and setting an example of how co-investment
multiplies the benefits for patients.

Ukraine
Ukraine emergency

Antimicrobial resistance
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WHO trains hundreds of health- Strengthening infectious disease
care workers to reduce number of control in Ukraine

health-care associated infections
in Ukraine

4 April 2023 | News release | Reading time: 1 min (386 words) Related

Determining the cause of an infection and applying the correct treatment is not only a key to recovery — it also
contributes o the fight against antimicrobial resistance (AMR). To support this, and to strengthen infectious disease
control measures in the country, the WHO Country Office in Ukraine has delivered 10 bacteriological analysers and

Antimicrobial resistance

Ukraine
7 e a0 NS el T mading e il 1680 ey reagents for testing to hospitals and regional centres for disease control and prevention in Ukraine
The use of bacteriological analysers in laboratories significantly increases the quality of resuits of microbiological
The WHO Country Office in Ukraine has trained more than 300 health-care workers from over 60 health facilties on research to determine the cause of an infectious disease or complication, and to prescribe the right treatment to the
infection prevention and control (IPC) measures aimed at reducing the number of health-care associated infections,

patient
followinn the Russian Federation invasion of | lkraine v
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"Since February 2022, WHO has
documented 1552 attacks on health,
impacting health providers, supplies,
facilities, warehouses and transport,
including ambulances. They have
claimed at least 112 lives, including
health-care workers and patients, and

injured many more”.

httos: / /www.who.int/europe/news/item/0/-02-2024-ukraine-witnessing-
increasing-impactofatiacks-on-health-and-education 28
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S ediol Offcer NORWAY ON RECEIVING

Health (NIPH), Norway PATIENTS FROM
UKRAINE
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Nationa
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Source: Norwegian Surveillance System for
Communicable Diseases [MSIS) at the Norwegian
Institute of Public Health (NIPH)
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Carbapenemase-producing £nferobacterales in

Norway
1/.04.2024
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Source: Norwegian Surveillance System for
Communicable Diseases [MSIS| at the Norwegian
Institute of Public Health (NIPH)



Insights from our collegaues at the hospital

Dr. Else Quist Paulsen, Clinical Microbiologist

Dr. Kristian Tonby, Infectious disease specialist Oslo University Hospital
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Status summer 2022

Norwegian hospitals- litlle experience with complicated war injuries

Antimicrobial resistance patterns previously not defected in Norway

Use of antibiotics and treatment strategies with little documentation

Limited/no access to broadspectrum antibiotics against XDR bacteria

Patients with co-infections (MDR-TB, hepatitis) and mental trauma
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Summer 2022

Patient evacuated via Medevac evacuation system. Mine blast injury. Several
surgical procedures in Ukrainian hospitals. Broadspectrum antibiotics in Ukraine.

Empirical antibiotic treatment for post operative sepsis®

34

Tonby
2023






icrobes with difficult to treat resistance patterns (XDR|

Short version of relevant sampling from 21
wound samples, 31 biopsies and 5 blood
cultures:

- Enterobacter cloacae complex — ESBL CARBA
(NDM)

- Acinetobacter baumannii — ESBL CARBA
(OXA23)

- Klebsiella pneumonia — ESBL CARBA (NDM)
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Aztreonam- -
avibactam
@D /\cilable/partially available in
Norway
Cefepim- @ '\of available in Norway

taniborbactam

- ) Possibly in the pipelineee

Access is still unstable

for many of the
G available drugs!

Antibiotcs
MDR /XDR

gram-negatives

Prosesses for more
stable access have
been initiated

Figur: K. Tonby
2023



"Medevac” hospital ward

Established O1.01.23, received patients since June 2022

Hospital ward at Ulleval Hospital, Oslo University hospital
Support from:

e Dep. of
Multidisciplinary team Rl
* Orthopaedic surgeons - Neurosurgery

. : . - Anesthesia
* Infectious disease specialists Rl

. . ‘ adiology
* Microbiologist - Psychiary
e |nfection control consultant Sosial worker

Nutritionist

Physiotherapy
Interpreters
+t+4+

AV @O PG




Patient logistics

» Screening samples (arrivall  Trained personel in MDR/screening (IPC) (nurses and MD's)
 Single bedrooms, own toilet and bathroom ¢ Dedicated operation team

e Contact isolation

MRS MDT (inf.disease specialists, microbiologist, orfopedics):

* Telephone contact app. Daily (all new findings]

* Meeting 1x/week




Screening for MDR’s in Ukrainian cohort

Microbes Nose |Throat |Perineum |Fecal Axilla/groin
MRSA* X X X

ESBL* X

VRE/LRE X

A. baumanii/ MDR* X X X
Candida auris* X X

v’ Xray

v
v

2x sampling 7 days apart

Patient isolation, contact isolation and mask until negative

*Extended screening sifes on indication




Screening procedures in the lab

VRE

K. pnevmoniae

E. coli

Combination disk test

A. baumanii

Molecular testing;
Xpert Carba

Easyplex SuperBug Acinefo
Referance lab (K-res)




