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Riscul AMR la nivel global

 Conflictele umane au potentialul de a
accelera drastic evolutia si raspandirea
MDR, conducand AMR la nivel global.

e Deteriorarea infrastructurii care
furnizeaza apa si canalizare

* Perturbarea asistentei medicale

e Deteriorarea infrastructurii de
laborator

* Perturbarea programelor de vaccinare

Calhoun, J. H., Murray, C. K. & Manring, M. M. Multidrug-resistant organisms in military wounds frog
and Afghanistan. Clin. Orthop. Relat. Res. 466, 1356-1362 (2008)
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e [nterventii chirurgicale in unitati
iInformale care nu dispun de
controalele obisnuite ale
infectiilor,

e Utilizarea defensiva de
antibiotice cu spectru larg,
poate creste dezvoltarea AMR

e Contaminarea mediului
inconjurator cu metale grele - un
posibil motor pentru aparitia
unor noi mecanisme de
rezistenta.




Circulatia populatiilor stramutate fortat in timpul conflictelor din Irak,
Afghanistan, Siria , Ucraina si Gaza presiunile asociate rezistentei
antimicrobiene.
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Razboiul din lrak
(2003-2011)

e In timpul razboiului din Irak, soldatii si civilii
raniti au fost expusi la diverse infectii bacteriene

* Prevalenta globala a organismelor multirezistente (MDR) a
fost de 86%.
* Acinetobacter baumannii (mai mult de 80% MDR),
* MRSA (Staphylococcus aureus rezistent la meticilina)

e gram-negativi producatori de ESBL (mai mult de 60%
din izolatele de K. pneumoniae au fost MDR).

* Una dintre cele mai notabile bacterii implicate a
fost Acinetobacter baumannii MDR

* afost denumita in mod popular
"lraqibacter" din cauza asocierii sale cu
infectiile dobandite de soldati in timpul
conflictului.

 OXA-51-like, OXA-23, ADC si OXA-69-like si OXA-
58-like carbapenemaze

Granata G, et al. The impact of armed conflict on the development and global spread of antibiotic
resistance: a systematic review. Clin Microbiol Infect . 2024 Mar 29:51198-743X(24)00160-5.
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i e Soldati raniti in conflictele din lrak
Cine a fost e Personalului militar evacuat in Germania si SUA.

afectat e Personalul medical si pacientii civili din spitalele irakiene
si din alte regiuni afectate de conflict

e Spitalele militare de campanie din zonele de conflict.
Unde au fost e Spitalele militare din tarile unde soldatii erau evacuati,

raportate cazurile BECGEUEERECCIIEE
* Spitalele civile din Irak si alte tari din Orientul Mijlociu.

e Infectii ale plagilor si tesuturilor moi

TipUI’i de infectii e Pneumonii asociate ventilatiei
’ e Bacteriemie

cauzate: e Infectii ale tractului urinar
e Meningita (rara)

Granata G, et al. The impact of armed conflict on the development and global spread of antibiotic resistance: a systematic review. Clin Microbiol Infect . 2024 Mar 29:51198-
743X(24)00160-5.



* Un studiu retrospectiv a evaluat incidenta izolatelor de A.
baumannii MDR intr-un spital militar irakian.

* Perioada de studiu a durat 8 ani, timp in care au fost internati 124.205
pacienti civili si militari locali si 3333 raniti in lupta. Procentul izolatelor de
A. baumannii MDR a crescut de la 4% la 55% (p < 0.009).

e Intr-un studiu de supraveghere a personalului ranit in lupte din
Afganistan si Irak, internat in patru spitale militare din SUA si
Germania

* Procentulizolatelor de A. baumannii MDR - 29%

Granata G, et al. The impact of armed conflict on the development and global spread of antibiotic resistance: a systematic review. Clin Microbiol Infect . 2024 Mar 29:51198-
743X(24)00160-5.



I Razboiul civil din Syria
(2011 -)

e Razboiul din Siria ainceputin 2011, ca
parte a Primaverii Arabe, o serie de
proteste si revolte populare impotriva
regimurilor autoritare din Orientul
Mijlociu




Studiu retrospective 457 de civili sirieni care au primit tratament chirurgical pentru leziuni acute legate
de conflictin perioada 2014-2016 la un spital din lordania sustinut de Médecins Sans Frontiéres.

Rata de infectare a ranii: Din cei 457 de pacienti, 49 (11%) au dezvoltat infectii ale ranii.

Rata MDR: Dintre pacientii cu infectie, 36 din cei 49 (73%) au prezentat rezistenta la medicamente multiple.

Amputatie: Printre pacientii infectati, 11 din cei 49 (22%) au necesitat amputatie, comparativ cu 37 din cei 408 (9%)
fara infectie.

Numarul de interventii chirurgicale: Pacientii infectati au suferit in medie 12 interventii chirurgicale, in timp ce
pacientii neinfectati au avut in medie 5 interventii chirurgicale. Aceasta diferenta a fost semnificativa din punct de
vedere statistic (p <.00001

Durata sederii: Durata medie a sederii in spital a fost de 77 de zile pentru pacientii cu infectie, semnificativ mai lunga
decéat cele 35 de zile observate la pacientii fara infectie (p =.000001), indicand ca pacientii cu infectii au necesitat o
durata mai lunga de spitalizare.

Andreas Algd A et al Infection with high proportionof multidrug-resistant bacteria in conflict-related injuries is associated with poor outcomes and excess resource consumption: a
cohort study of Syrian patients treated in Jordan. BMC Infectious Diseases volume 18, Article number: 233 (2018)




e Cele mai comune bacterii au fost
e Staphylococcus aureus (73% MRSA),
Pseudomonas (17% MDR)
Klebsiella pneumoniae (82% MDR)
Enterobacter (78% MDR)
Proteus (63% MDR),
E. coli (100% MDR)
Acinetobacter (100% MDR)




EMERGING
INFECTIOUS DISEASES

Antimicrobial drug resistance among frequently isolated bacterial isolates from Syrian patients with war-

associated wound infections, August 2011-March 2013#

Emerg Infect Dis. 2014 Nov: 20(11): 1949-1951. PMCID: PMC4214314 No. MDR resistant isolates/no. total (%)
doi: 10.3201/eid2011.140835 PMID: 25340505 Staphylococcus Pseudomonas Escherichia Acinetobacter
Antimicrobial drug aureus, N =19 aeruginosa, N =10 coli, N=8 baumannii, N = 6

Antimicrobial Drug-Resistant Bacteria Isolated from Syrian War-Injured Patients,

August 2011-March 2013 Amikacin 1/ 11 (9) 1/7 (14) 6/6 (100)
Ampicillin 5/5 (100}
Carrie Lee Teicher,® Jean-Baptiste Ronat, Rasheed M. Fakhri, Mohamed Basel, Amy S. Labar, Patrick Herard, and
Richard A_Murphy Amoxicillin/ clavulanic acid 6/6 (100}
Cefotaxime 6/8 (75)
Ceftriaxone 5/8 (62)
Ceftazidime 3/9 (33) 5/8 (62) 4/4 (100)
Cefepime 5/8 (62) 5/5 (100}
e Between 2014-2016 MDR was detected in 73% ¢ >/8 62 o/5 (100)
. . . . Ciprofloxacin 7/17 (41) 5/8 (62) 2/7 (28) 5/5 (100)
of patients with infections . o . o
PY Ala rming rate Of AMR in Syria inCluding Trimethoprim/sulfamethoxazole 3/14 (21) 3/5 (60)
. . Gentamicin 10/18 (55) 4/9 (44) 4/8 (50) 6/6 (100)
¢ 20% Carbapenem reSIStant E CO"I Piperacillin/tazobactam 2/9 (22) 3/7 (42) NA
* 64% tygecicline resistant Acinetobacter Imipenern 0/9 Y704 4/580)
Penicillin 9/10 (90)
S
p p Oxacillin 7/17 (41)
Clindamycin 9/17 (52)
Rifampin 6,/15 (40)

Fusidic acid 10/15 (66)




Temporal trends in the proportion of resistance to five classes of antibiotics by year of publication

among studies including

E. coli, K. pneumoniae, Acinetobacter spp. and S. aureus

—amoxicilina- clavulanat
- cefalosporine

- fluorochinolone

- aminoglicozide

- carbapeneme

E. coli
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High proportion of

Carbapenem resistance Acinetobacter spp. (74.2%)
ESBL-E coli (56.5vs 42.7%)
ESBL - K pneumoniae (75.5% vs 22.5%)

Carbapenem resistant K pneumoniae (24.67% vs
2.03%)

S. aureus MRSA (61.57% vs 25.96%)

S. pneumoniae non-susceptible to penicillin (55.0%
vs 10.9%).

Truppa et al Antimicrobial resistance among GLASS pathogens in conflict and non-conflict affected settings in the Middle East: a systematic review. BMC Infect Dis. 2020; 20:

936.
Gadia Typa *2 and Mo N Abo-Shehackr


https://pubmed.ncbi.nlm.nih.gov/?term=Truppa%20C%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Abo-Shehada%20MN%5BAuthor%5D
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Antimicrobial resistance among migrants in Europe:
a systematic review and meta-analysis

Laura B Nellums®, Hayley Thompsan®, Alison Holmes, Enrique Castro-Sdnchez, fonathan A Otter, Marie Norredam, jon 5 Friedland,
Sally Hargreaves

Summary

Background Rates of antimicrobial resistance (AMR) are rising globally and there is coneern that increased migration
is contributing to the burden of antibiotic resistance in Europe. However, the effect of migration on the burden of
AMR in Europe has not yet been comprehensively examined. Therefore, we did a systematic review and meta-analysis

Other, Middle East, and western Asia

Europe

South and central Asia

Other, Latin America

Bl Number of migrants with MRSA

[ Number of migrants with antibiotic-resistant
Gram-negative bacteria

[ Total number of migrants
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helfchcdo Ml;il:r to identify and synthesise data for AMR carriage or infection in migranis to Europe to examine differences in patterns £ .
51:;1 1'09;‘(‘3?3,,,19 5 of AMR across migrant groups and in different settings. =y East Asia
<]
E Eritrea
a
Cowntry Migrants Migrants, n Prevalence, % Wight, E i
with AME, n (a5% cuu’ % E Other, Africa
Angeletti et al {2016} Ieady 12 48 —d:— 25% (13 6-39-6) B4d5% % A‘thanistan
Dudareva et al (2017)¢ Germany 5 232 - 23% [0.70-5-0) B.41% =
Genmakopaulou o ol (2016 Greece 7 1 — 53 9% [251-80-B) 334% = Sri
Gustaffan et al {2006)% Sweden 13 23 P — S6.5% (345-7548) 456% yria
Hagleitneretal (20021 Netherlands 17 1m - 15 0% {7 7-20-0) 743%
Heudoaf et al (2016 Gemany 42 119 i 35-3% (26 H-44 6) 734% Eastern Europe and Russia
Kruger et al {2016)F Germany 18 i + 24-7% (15:3-361) F03%
Lederer et al {2005)" Austria 9 15 —_— B0 (32.3-B3.7) 3700 Unknown
Marschall et al (2006) Swatzerdand o 152 * : 0% (i 0-2. 4] 8.46%
Olfva ot al (20037 Italy 0 86 = 0-0% (0-0-3.8) Bagn 0 100 200 300
Raversbergen et al (2005) Metherlands an 130 o 308% (230-39.5) 749%
Reinheimer et al {20167 Gemmany 92 143 , — Ga-3% (55:9-72.2) 7E1%
Steger et al (2006 Germany 12 105 - 11-4%{6:1-191) 7-B6%
Tenenbaum et al (2016)= Germany 1o 35 . - 339% 28.7-30-3) Bo3%
Vaherde etal (2005 Spain 3 n — 273% B 0-61.0) ER Fig 1. Distribution of antibiotic-resistant organisms among
el (=58, pe-00a1) {:} FAnpeaIE)  weoe migrants by country of origin MRSA=meticillin-resistant
s % 100% Staphylococcus aureus.
All migrants Refugees and Otheer migrants High-migrant Hespital
asylum seekers community setting
Any detected antimicrobial resistance 25.4% (191-318)  33.0%(18.3-47-6) 6-6%(1.8-113) 331% (111-551)  24.3% (161-32.6)
carrisge of infection
Meticillin-resistant Stapbydococers ares 7-8% [4-8-107) 8-2% (5-0-11.3) 6-0% (13-10.7) 9-8% (D-0-20-3) 7-4% (4-2-10-6)
Drug-resistant Gram-negative bacteria  27.2% (176-36-8)  J72%(172-371) 273w (60-61) 321% (199-44-4)  24.9% (10-9-39-0)
Diata are pooled prevalence (95% C)
Table 2: Antibiotic resistance across migrant groups and settings




Razboiul din
Ukraina (2022-

Impactul umanitar:

Victime: Zeci de mii de oameni au
murit, inclusiv civili si combatanti din
ambele tabere.

Deplasari de populatie: Milioane de
ucraineni au fost fortati sa-si
paraseasca locuintele, multi dintre ei
cautand refugiu in alte parti ale
Ucrainei sau in alte tari.

Distrugeri: Infrastructura civila, inclusiv
locuinte, spitale si scoli, a fost grav
avariata sau distrusa.




Studiile anterioare ale infectiilor dobandite in spital cu bacterii multirezistente au fost frecvente in Ucraina inainte de
invazia din 2022.

A Estul Ucrainei a fost implicat intr-un conflict din 2014.

Rezistenta antimicrobiana la cefalosporine de generatia a treia a fost detectata la 48,4% pentru Enterobacterales.
(0 ; ;

Rezistenta antimicrobiana la carbapeneme a fost detectata la 71,3% la toate bacteriile Gram-negative nefermentative
x‘?‘ (Acinetobacter spp, Burkholderia spp si Stenotrophomonas maltophilia)

Crestere a MBL

Kondratiuk V, et al. Phenotypic and genotypic characterization of antibiotic resistance in military hospital-associated bacteria from war injuries in the Eastern Ukraine conflict between 2014
and 2020. ] Hosp Infect. 2021;112:69-76. doi: 10.1016/j.jhin.2021.03.020.



e La analiza profilului fenotipic si studiul mecanismelor moleculare ale
bacteriilor rezistente la antibiotice izolate din ranile infectate ale
soldatilor ucraineni, au fost gasite gene care codifica carbapenemaze
din mai multe clase, pentru A. baumannii, P. aeruginosa si K.
pneumoniae

e A. baumannii (CR -75,0%)
e K. pneumoniae (CR- 80,0%)

* Proportia de izolare a Staphylococcus spp. rezistent la mai multe
medicamente este de aproximativ 35,0% atat la adulti, cat si la copii.

* |dentificarea unor tulpini foarte asemanatoare in spitale care sunt geografic
indepartate.

* Acest faptingrijorator sugereaza ca astfel de bacterii rezistente la antibiotice se
pot raspandi intr-un numar mare de spitale (militare si civile)

Kondratiuk V, et al. Phenotypic and genotypic characterization of antibiotic resistance in military hospital-associated bacteria from war injuries in the Eastern Ukraine conflict between 2014
and 2020. ] Hosp Infect. 2021;112:69-76. doi: 10.1016/j.jhin.2021.03.020.



CLINICAL
MICROBIOLOGY ™
AND INFECTION

The impact of armed conflict on the development and global spread

of antibiotic resistance: a systematic review

Guido Granata 2 [ e Eskild Petersen e Alessandro Capone « . Maya Gross e Stefania Cicalini »

Nicola Petrosillo = Show all authors

Published: March 29, 2024 = DOI: hitps://doi.org/10.1016/j.cmi.2024 .03.029

e Studiile au inclus mai mult de 400 de pacienti evacuati din zonele de razboi din Ucraina.

 Raspéandirea bacteriilor gram-negative multirezistente (MDR) producatoare de
carbapenemaze NDM-1 si OXA-48,

* Printre izolatele de Enterobacterales si Pseudomonas aeruginosa, s-au inregistrat rate
ridicate de rezistenta la

e ceftazidim-avibactam (80%)

» ceftolozan-tazobactam (95%)

* imipenem-relebactam (84%)

e meropenem-vaborbactam (80%)
e cefiderocol (50%).

* 6% din izolatele de Klebsiella pneumoniae au fost pan-rezistente la medicamente.



THE LANCET

154 isolates from war wounds tested . :
Infectious Diseases

89 (58%) were resistant to meropenem

76% of Klebsiella pneumoniae isolates, Highly multidrug-resistant Gram-negative bacterial
infections in war victims in Ukraine, 2022

73% of A baumannii complex

. . Oskar Ljungquist » Oleksandr Nazarchuk « Gunnar Kahlmeter « Vigith Andrews « Thalea Koithan » Lisa Wasserstrom =
57% of Pseudomonas aeruginosa isolates, etal. Showallsuthers
18% of Enterobacter s 0] 0) isolates. Published: May 23,2023 « DOI: https://doi.org/10.1016/51473-3099(23)00291-8

Ceftazidime- Ceftolozane- Cefiderocol Imipenem- Mempenem- Colistin

avibactam tazohactam relebac tam vabarbactam
Enterobacterales (n=45) B0% 100% 7B% Bo% By% 1%
Elebsielia preumaniae (n=37) Bh% 100% B1% 95% 9% 24%
Providencia stuarki [n=1) 100% 100 o 100 ] 100%
Enterabacter spp (n=7) 7% 100% 57% L7 % i
Peeudomonas aeruginesa (n=16) Biw Biw B8 % bo% ]
Acinetobacter haumanmi complex [n=4) MA MA MA NA i

[rata showan as propaortion (%) of resistant molates ® Enterobacteral es screened as positeee for carbapenemases with the meropenem disk diffusion test {outoff <28 mm)) and
F aeruginosa, and A boumanna complex interpreted as susoeptibile or resstant for meropenem wese induded in the extended antimicrobial susceptibility testing. Broth
micro-dilution was vsed for all agents except for cehderocod, becavse EUCAST corsiders disk diffusion to be more relialle than minimum inhibitory concertration
determination. EUCAST =Ewropean Committes on Antimiombial Suscptability Testing. “Acoording o EUCAST clinical breakpoint tables.* #No dimical breakpoint, interpreted

using out-off comesponding to pharmacalanetic-pharmacodyramic breakpaink.

Table: Extended antimicrobial susceptibility testing




Euro Surveill. 2022 Dec 15; 27(50): 2200926. PMCID: PMC9808319
doi: 10.2807/1560-7917 ES 2022 27.50.2200926 PMID: 36695468

Increase in NDM-1 and NDM-1/0XA-48-producing Klebsiella pneumoniae in Germany
associated with the war in Ukraine, 2022
Mirco Sandfort #1.* Jorg B Hans #2 " Martin A Fischer®3-* Felix Reichert, ! Martina Cremanns, 2 Jessica Eisfeld, 2

Yvonne Pfeifer, 3 Annika Heck, ! Tim Eckmanns, ! Guido Werner, 3 Stren Gatermann, 2 Sebastian Haller,* '- ™ and
Niels Pfenniawerth#2. ™
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Razboiul din Fasia Gaza
(2023-

 Tnainte de inceperea rézboiului din 7 octombrie 2023, gestionarea
inadecvata a apelor uzate din Gaza a dus la contaminarea
bacteriana a 34% din probele de apa din spitale cu rezistenta
ridicata la antibiotice, in special la carbapeneme si cefalosporine

e 70% din culturile pozitive - in principal de la pacienti cu
osteomielita - au fost multirezistente

* 65% dintre izolatele de Staphylococcus aureus au
fost rezistente la meticilina,

35% dintre izolatele de Pseudomonas aeruginosa au
prezentat rezistenta la ceftazidima si imipenem.

* Mecanismele de rezistenta au inclus

* 30% ESBL in izolate Gram-negative,
e 25% rezistente la carbapenem Enterobacteriaceae

Moussaly K et al. Antimicrobial resiatance in the ongoing Gaza war : a silent threat. The L




> Lancet. 2023 Nov 25;402(10416):1972-1973. doi: 10.1016/50140-6736(23)02508-4.
Epub 2023 Nov 9.

silent threat

Krystel Moussally 1 Ghassan Abu-Sittah 2, Fabiola Gordillo Gomez 3, Antoine Abou Fayad 4

Anna Farra >

* Conflictul actual din Gaza prezinta multiple
provocari legate de rezistenta la antimicrobiene.
* un flux constant de persoane ranite cu rani puternic
contaminate
e gspitale supraaglomerate cu pacienti raniti intinsi pe
podea

* lipsade precautii bazate pe transmitere, exacerband
transmiterea infectiilor dobandite in spital si
raspandireain comunitate.

* Pana la data de 24 ianuarie 2024, se estimeaza
ca
e aufostucise 25.700 de persoane palestiniene -

aproximativ 70% dintre acestea fiind femei si copii,
300 de lucratori din domeniul sanatatii

e celputin 68.000 de civili au fost raniti in Gaza
2 milioane de persoane au fost evacuate




> BMC Microbiol. 2024 Oct 9;24(1):393. doi: 10.1186/512866-024-03550-8.

First report of carbapenems encoding multidrug-
resistant gram-negative bacteria from a pediatric
hospital in Gaza Strip, Palestine

Nabil Abdullah El Aila # 1, Nahed Ali Al Laham * 2, Swapnil Prakash Doijad * 3 4,
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Of the 158 isolates, 93 (58.9%) were positive for ESBL production. The
frequency of Escherichia coli, Klebsiella pneumoniae, Pseudomonas
aeruginosa, Acinetobacter baumannii, Proteus mirabilis, and Serratia
marcescens
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Prevalence and characterization of quinolone
resistance and integrons in clinical Gram-negative
isolates from Gaza strip, Palestine
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Out of 146 clinical isolates, 64 (43.8%) were resistant to quinolones,
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Conflicts in Gaza and around the world create a perfect storm for infectious disease
outbreaks

John E. Kearney. Conceptualization. Writing — original draft. Writing — review & editing.® 1-* Natalie Thiel.

Rezistenta in crestere, o crestere de 300% a rezistentei la anumite
antibiotice observata la izolatele din plagi de la pacientii raniti

Mai multi soldati israelieni au murit dupa ce au contractat infectii
rezistente la mai multe medicamente.

e Asociatia Israelia pentru Boli Infectioase raporteaza tulpini XDR si PDR de
Klebsiella, Escherichia coli si Aspergillus la soldatii israelieni care se intorc

din Gaza.



Concluzii

e Conflictul armat poate avea consecinte grave asupra sanatatii publice
si poate amplifica riscurile legate de bolile infectioase.

1.Riscul crescut de infectii:

1.Razboaiele si conflictele armate pot duce la distrugerea infrastructurii sanitare,
provocand un acces limitat la ingrijirea medicala si la apa curata.

2.Acest lucru poate creste riscul de imbolnavire si raspandire a bolilor infectioase.

2.Rezistenta la antibiotice:
1.In zonele afectate de conflicte, utilizarea extensiva si necorespunzatoare a
antibioticelor poate contribui la aparitia si raspandirea bacteriilor rezistente la
antibiotice.
2.Aceasta poate face tratamentul infectiilor mai dificil si poate creste mortalitatea
asociata acestor infectii.



Concluzii

-

MAKE LOVE
NOT WAR

Va multumesc pentru atentie!
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