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Human Mobility

Le modalita e le ragioni della mobilita umana sono varie e possono essere caratterizzate in termini di fattori politici,
economici e sociali.

Il termine “migrante” comprende: rifugiati, richiedenti asilo e sfollati interni. Queste categorie differiscono dai
migranti economici che lasciano il loro paese di origine per lavoro, istruzione o ricongiungimento familiare.

Circa il 3,5% della popolazione mondiale (circa 272 milioni di persone) sono considerati migranti internazionali con
alcuni che lasciano la propria casa per motivi economici e altri cacciati dalle loro case a causa di conflitti, disastri
umanitari e gli effetti locali del cambiamento climatico.

Nel 2019, 50,8 milioni di persone erano sfollate a causa di conflitti, violenze e altri disastri.

La migrazione e influenzata da fattori sociali, economici, politici e ambientali sia come motore di viaggio che nel
Paese di destinazione.

Oltre il 50% degli attuali rifugiati sono stati sfollati con la forza dalle proprie case, in particolare da Siria, Afghanistan
e Somalia, Paesi in cui sono presenti conflitti prolungati.

Desai AN, Mohareb AM, Hauser N, Abbara A. Antimicrobial Resistance and Human Mobility.
Infect Drug Resist. 2022 Jan 13;15:127-133



Asylum seeker. An individual who is seeking international protection. In
C f . ’ h . d countries with individualized procedures, an asylum seeker is someone whose
apturing € eviaence claim has not yet been finally decided by the country in which he or she has
on access to essential submitted it. Not every asylum seeker will ultimately be recognized as a

an ti biO tiCS in re fugee an d refugee, but every recognized refugee is initially an asylum seeker (10).
migrant populations

Migrant. TThere is no universally accepted definition of migrant. For the purpose
of collecting data on migration, the United Nations Department of Economic
and Social Affairs defines an international migrant as “any person who changes

*
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ZLSh':L:iLz?rz;t;z:sf:::::::;giaﬁi;f Refugee. According to the United Nations Convention relating to the Status of

duration of stay abroad or causes for migr: Refugees (Art. 1A(2)) (12), a refugee is:

for Migration (IOM) considers the migratio : .

£ £ ithi d id . a person who, owing to a well-founded fear of persecution for reasons
_Orms of movement within and outside a £ of race, religion, nationality, membership of a particular social group or
includes “a person who moves away from | political opinions, is outside the country of his nationality and is unable
whether within a country or across an intel or, owing to such fear, is unwilling to avail himself of the protection of

permanently, and for a variety of reasons” that country.

® documented migrant: a migrant who ¢ For State Parties to the African Union Convention governing the specific
in the country in accordance with his o @spects of refugee problems in Africa (Art. 1(2)) (13), the term refugee also

. : . _ ; applies to:
® migrant in an irregular situation: a pe

across an international border while n¢ _ _ every person who, owing to external aggression, occupation, foreign
State pursuant to the law of that State £~ » domination or events seriously disturbing public order in either part or
which that State is a party A the whole of his country of origin or nationality, is compelled to leave
; his place of habitual residence in order to seek refuge in another place
» outside his country of origin or nationality.




Immigrazione in Italia: numero totale e trend all’inizio del 2022
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- Immigrati regolarmente residenti
inizio 2022: 5.030.716 (dato Istat)

e 8,8% dei residenti in Italia
58.983.122 (italiani 53.952.406)

Immigrati presenti inizio 2022

_ 6.003.000 (*stima Ismu inizio 2022)
Residenti + 303.000 non residenti* + 506.000 non regolari*

e 10,1% della popolazione in Italia
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S. Geraci, elaborazione su dati Istat, stime Idos e ISMU, dati Ministero Interno e IOM, 2023 *
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Immigrazione in Italia: dati di contesto

Sorel-tst Nazionalita iz % femmine
25,0% (quota sul totale)
Romania 20,7% 57.6%
Albania 8,3% 48,8%
Marocco 8,3% 446,2%
Cina 6,4% 49,6%
Ucraina 4,5% 77,6%
Totale Nazionale 5.193.669 51%
Regioni* Province*
con piu cittadini stranieri con piu cittadini stranieri
residenti residenti
. % su pop. — % su pop.
Regione Totale tot. resid. Provincia Totale tot. resid.
Lombardia 1.206.023 11,9% Roma 555.453 12,8%
Lazio 682.968 11,6% Milano 488.432 14,9%
S 559.586 12,5% Torino 222.173 9,9%
Romagna
Veneto 505.955 10,3% Brescia 157.958 12,5%
Piemonte 429.375 9,9% Napoli 135.594 4,4%

S. Geraci. Elaborazione su dati ISTAT 2021 e 2022
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ANTIBIOTIC RESISTANCE
POSES A BIG THREAT TO

GLOBAL HEALTH
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Global database for
antimicrobial
resistance country
self-assessment

The ot World Health
Assembly also marked an
exciting development in the
field of antimicrobial resistance
(AMR). A database has been
launched based on the first
global assessment of how
countries perceive their progress
on AMR. This J'_rnportant step,
taken by WHO, FAO and OIE,
provides a clearer picture of
existing initiatives, processes
and actrvities around AMR. It
also highlights any gaps and
empowers countries to reach out
for guidance and support.
Encouragingly, more than go%
of people in the world (5.5’
billion) live in a country that has
developed, or is developing, a
multisectoral national action
plan on AMR. However, there is
still a lot of work to be done: the
international community must
rally around low—income
countries, burdened with higher
rates of infectious disease and
weaker health systems, to help
them implement impactful and
achievable plans.

GLOBALACTION PLAN ON ﬁu
ANTIMICROBIAIL RESISTANCE

New WHO Director-General highlights
antimicrobial resistance as perfect
example of complex challenges the

world faces

The Member States of WHO have elected Dr
Tedros Adhanom Ghebreyesus as the new
Director-General of WHO: he will begin his
five-year term on 1 July zo17. As Director
General, Dr Tedros intends to focus on five
key areas, of which strengthening the capacity
of national authorities and local communities
to detect, prevent and manage health
emergencies, including antimicrobial
resistance (r\l\'IR), is one. In his statement to
the Assembly Dr Tedros highlighted AMR as

“the perfect example of the complex,

n]u.[tisectoral, multi-stakeholder cha]leuges e

will increasingly face in the future, requiring a more agile, strategic,
innovative, collaborative leadership”. Other priorities for the new
Director-General include advancing universal health coverage; puttirg
the well-being of women, children and adolescents at the centre of
global health and development; supporting national health auth Lrities
to better understand and address the effects of climate and
environmental change on health; and building WHO intc a more
effective, transparent and accountable agency Dr Tedr s has stated that
he will address AMR as a global health priority, charipioning the ‘One
Health approach’ and working with agencies suc’. as FAO and OIE, to
adwvance a public health approach to monitori-.g and mitigating its
impact.

AMR at the Wor’d Health Assembly

In Committes meetings, ther. was actrve discussion and support for the
ongoing progress in addres.ing AMR. 6o Member States made
interventions with 11 in“erventions from civil society and organizations in
relations with WHO [he importance of intersectoral action was
reiterated with svport for WHO action in collaboration with FAO and
OIE. Ongoing -upport to countries that have not yet developed a
national act’on plan was requested. The report on “Improving the
preventira, diagnosis and clinical management of sepsis” was well
recerv.d and it is anticipated that a resolution on the same will be

ade pted during the Assembly: The importance of developing the
Tramework on stewardship and development was reiterated. Delegates
welcomed the establishment of the Interagency Coordination Group on
AMR and leok forward to receiving updates. There was active discussion
about the role of the Joint External Evaluation in validating the self-
assessment questionnaire. The ANMER Secretariat clarified that, as with
the entire JEE process, countries’ participation in these processes is
voluntary

“..there is still a lot of work to be done: the
international community must rally around Ilow-
income countries, burdened with higher rates of
infectious disease and weaker health systems, to help

”

them implement impactful and achievable plans.



Antibiotici nei Paesi a basso e medio reddito

“Considerando che gli antibiotici giocano un ruolo fondamentale nel ridurre mortalita € morbosita dovute
alle infezioni batteriche, la resistenza agli antibiotici ¢ un problema grave nei paesi a risorse limitate dove
l'incidenza delle malattie infettive ¢ molto elevata, 1 tassi di resistenza sono piu alti che nei paesi

industrializzati, e le opzioni terapeutiche non sono frequentemente disponibili 0 sono troppo costosi”.

Bartoloni & Gotuzzo, APUA 2009



Global increase and geographic convergence in
antibiotic consumption between 2000 and 2015

Eili Y. Klein®P<', Thomas P. Van Boeckel9, Elena M. Martinez®, Suraj Pant®, Sumanth Gandra® Simon A. Levin
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Fig. 2. Global antibiotic consumption by country income classification: 2000-2015. (A) Graph showing how the antibiotic consumption rate in DDDs per
1,000 inhabitants per day has rapidly increased for LMIGCs, while remaining nearly constant for HICs. However, as shown in B, the larger population sizes in
many LMICs result in greater total antibiotic consumption (DDDs) in LMICs even though their consumption rate (and thus per capita use) is lower. In B, each
bar reflects total consumption in the specified year for that country or group of countries. Data source: IQVIA MIDAS, 2000-2015, IQVIA Inc. All rights reserved
(https:/Aawww.igvia.comdfsolutions/commercialization/geographies/midas).



ORIGINAL ARTICLE

Relentless increase of resistance to fluoroquinolones and expanded-
spectrum cephalosporins in Escherichia coli: 20 years of surveillance in
resource-limited settings from Latin America

A. Bartoloni'?, L. Pallecchi®, E. Riccobono®, A. Mantella', D. Magnelli', T. Di Maggio®, A. L. Villagran®, Y. Lara®, C. Saavedra®,
M. Strohmeyer', F. Bartalesi?, C. Trigoso” and G. M. Rossolini>®

1} Dipartimento Area Critica Medico Chirurgica, Clinica Malattie Infettive, Universitd Di Firenze, Florence, ltaly, 2) Malattie Infettive e Tropicali,

Azienda Ospedaliero-Universitaria Careggi, Florence, ltaly, 3) Dipartimento di Biotecnologie, Sezione di Microbiologia, Universita di Siena, Siena, lftaly,

4} Hospital Basico Villa Montes, Villa Montes, Bolivia, 5) Hospital San Antonio de los Sauces, Monteagudo, Bolivia, 8) Hospital Dermatologico, Momteagudo,
Bolivia, 7) Facultad de Medicina, Enfermeria, Nutricion y Tecnologia Meédica, Universidad Mayor de San Andrés, La Paz, Bolivia and 8) Dipartimento di
Emergenza, Urgenza e dei Servizi Diagnostici, UO Microbiologia e Virologia, Azienda Ospedaliera-Universitaria Senese, Siena, ltaly

TABLE |. Antibiotic resistance rates in commensal Escherichia coli from healthy children in the Bolivian Chaco over the past
two decades

Antibiotic resistance rates (%.}b

Mo. af studied Urban areas
Year children (no. of :hildrm]' AMP TET SXT CHL MNAL cCIP ESC Reference
|92 298 C(296) oTF 92 94 &9 &4 0 o [7]
2002 1554 C (7)), VM ([(7I0) a7 94 96 0 36 & 0.1 [5]
2005 1 &0 (200}, Y (B00) - 92 G4 &7 ] | 25 1.9 [5]
2011 483 C(1e0), WM (158), M ([]1&6) o8 95 G4 7B TE EE N 12¢ This study
C, Camiri; ¥M, Villa Montes: M, Monteagudo. -+

EAMP, ampicilling TET, tetracycline; 5XT, trimethoprim-sulphamethoxazole; CTHL, chloramphenicol MAL, nalidixic acid; CIP, ciprofloxacing [ESC, expanfded-spectrum cephalo-

"Camiri 39%, Villa Montes 40%, Monteagudo 51%.
“Camiri 9%, Villa Montes 17%, Monteagudo | 1%.
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HOLA DORMA ROSA :
CONTARON QUE LE VOY A DAR LA MEDICINA

ME
TU HIJITA CHARO QUE COMPRE EN LA FARMACIA
STA MUY ENFERMITA POR RECOMENDAGION DE MI VECINA

1 DONA NANI
M CHARITO ESTA COM FIEBRE -
NDE Y SE JALA \

¥ TAMBIEN ESTA POSHEGUITA.

¥ PARA QUE MO SIGA POSHECA,
LE VOY A CONVIDAR BASTANTE

CUATRO HACHAS OXIDADAS
iAY DORA NANCY!, QUEMADAS EN CARBON AL ROJO VIVO,
LA SENORITA \ ¥ CON ESO MI HIJITA
DE LA FARMACIA DICE VA HACERSE
QUE LE VA A SANAR BIEN
RAPIDITO CHAPOSA

TISCULPE, ESCUCHE LA CONVERSACION
DE LAS DOS ¥ NINGUNA TIENE RAZON
H.

INDIGAR LO GORREGTE
OYE CHABELA. &1 SARA
NO HUSIE ADO AQUI
HABRIAMOS COMETIDO
UNA BURRADA CON MAS COMP!

MUY BIEN CARLITOS, VAS
ATOMAR ANTIBIOTICOS POR
7 DIAS, CADA B8 HORAS.
S b e s el GLARO DONA GHABELA: RECUERDA :
COMPLETAMENTE "SI A TU LLULLITO QUIERES SANAR
EL TRATAMIENTO COMPLETO
ERAS USAR™




&

“WTANTIBIOTICOS?

__,?s':j 1L0,SI ME LO RECETA
» S¥EL PERSONAL DE SALUD

TR =

EL TRATA o
I Y ‘JUE...? -,."_,*m--n_J




|

—*u—.r'ﬂ:" I_"-""_p-""-.""lr ""rl| |"|-""--"‘

JY ANIIDIV [1ICOY Y )L

i L o = - —!

wosid ESTE
T 0
Y ] ¥ ' J;lu.l.l [T ]l
— A
F

FARMACIA _f

‘If:l - "il- ¥ eresicmicos

WA A ME SEERITO
BEEM, WO RECESTEA
MAS BRTOS ANTIRESTICOS, TH

EN LA VIDA POR PROBLEMAS DE SALUD ':'fm‘??"

Coreiri - Ballwin




Qi a tu llullito quierec canar

® |msrm DE SALUD

0 HOSPITAL APOYC

YURIMAGUAS

Y\ “Antibiéticoc. colamente con

= receta del profeglonal de calud”
T4 TR W\ .

Pr z\ﬂi }n =3

MINISTERIO DE SALUD
TOSPITAL APOYC

receta del profgslonal de calud”

cuando el profegional de calud
te loc ha recetado




JAntimicrob Chemother 2017; 72: 2127-2129
doi:10.1093/jac/dkx078
Advance Access publication 15 March 2017

Citrobacter braakii carrying plasmid-
borne mcr-1 colistin resistance gene
from ready-to-eat food from a market
in the Chaco region of Bolivia

Samanta Sennatil, Vincenzo Di Pilato?,

Eleonora Riccobono?, Tiziana Di Maggio?,

Ana Liz Villagran®, Lucia Pallecchi?,

Alessandro Bartoloni®®, Gian Maria Rossolini®® and
Tommaso Gianil*

!Department of Medical Biotechnologies, University of Siena,
Siena, Italy; “Departrment of Surgery and Translational Medicine,
University of Florence, Florence, Italy; *Department of
Experimental and Clinical Medicine, University of Florence,
Careggi University Hospital, Florence, Italy; “Hospital Bésico Villa
Montes, Villa Montes, Plurinational State of Bolivia; ZInfectious
and Tropical Diseases Unit, Florence Careggi University Hospital,
Florence, Italy; ®Clinical Microbiology and Virology Unit, Florence
Careggi University Hospital, Florence, Italy

Epidemioclogical Alert
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Enterobacteriacea with plasmid-mediated
transferable colistin resistance, public health
implications in the Americas

10 June 2016

Due to the detftection in several couniries in the Region of the Americas of plasmid-
mediated colistin resistance mechanism encoded by the mocr-1 gene, isolated from animals
and humans, tThe Pan American Health Organization f World Health Organization (PAHO /
WHO) urges Member States to implement and maintain the capability to detect, prevent
and conirol transmission of colistin resistance mcor-1 microorganisms. PAHO / WHO also calls
on Member States to take measures leading to prohibiting the use of these antimicrobials
for prophylaxis and as growth promoters in animals desfined for human consumpiion.

Situation summary

In Novemiber 2015, the detection of a plasmid-mediated
colistin resistance mechanism, related to the mar-1 (Mobile
Colistin Resistance) gene that produces an enzyme responsible
for bacterial resistance to this antfibiotfic freatment, was reported.
Colisitin is a last line anfibiotic used for treatment of multidrug-
resistant infections. This mcr-1 gene is in a plasmid, allowing
bbacteria to easily spread the resistance to other bacteria.l

Until this discovery, it had been known that resistance fo
polymyxin, in  which colistin  is included, occurred by
chromosomal mutations and the horizontal transfer of genes
conferring resistance has not been reported.

The idenfification of this gene occurred through o
retrospective study of prevalence maor-1 gene in E. coli and K
pneumoniae  strains collected between April 2011 and
Novemiber 2014 in China. The study identified mocr-1 cariage in
E. coli isolates collected from 78 (15%) out of 523 samples of raw
meat; 166 (21%) out of 804 animal samples; and 16 (1%) out of
1.322 samples from inpatients with infection.

Other countries later reported similar retrospective findings.
The mor-1 gene was detected in databases and collections of
bacterial strains from all continents. Samples of bacteria such as
E. coli and Salmonella, with plasmid mediated colistin resistance,
were isolated from wvarious sources: humans (isolates from the
community),pigs, and pouliry meat.2 3. 4

Colistin Resistance (or polymyxin

B)

Colistin belongs to the polymyxin
family. broad specitrum aniibiotic
discovered in the 1940s to treat
gram-negative infections. After
several years of clinical use, its
popularity declined because of its
nephrotoxicity and neurotoxicity.

In recent years. the antibiotic has
reemerged as a last line freatment
option for organisms resistant to
multiple antibiotics. including
carbapenems, such as Klebsiella
pneumoniae, Acinetobacter
baumannii, and Pseudomonas
aeruginosa responsible for high
morbidity and morfality health
care associated infections.

Untili a few years ago colistin
resistance had been rare and
mostly chromosomally mediated.
and invelved mutations in genes
leading to modification in the
lipopolysaccharide., the colistin
sife of action.2 3



RESEARCH ARTICLE

High prevalence of carriage of mcr-I-positive
enteric bacteria among healthy children from rural

communities in the Chaco region, Bolivia, September to
October 2016
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RESOLUCION ADMINISTRATIVA - SENASAG N°0158/2019.
Santisima Trinidad, 14 de Agosto del 2019

El Director Gaeneral Ejecutivo a.i. del Servicio Nacional de Sanidad
Agropecuaria e Inocuidad Alimentaria “SENASAG", Dr. Jorge Antonio Berrios
aréwvalo, JEFE HNACIONAL DE SANIDAD AMNIMAT., designado mediante Raesclucidn
Adninistrativa N°156/2019, con la facultad conferida por el articule 10, del

Decreto Supremc N°® 25729,

RESUELVE :

ARTICULO PRIMERO (OBJETO) .- | PROHIBASE |en todo el territoric nacional, el
registro, importacidén, fabricacidn, comercializaci&dn vy uso de productos de usoc
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LT

veterinario gue contengan el ingrediente active “COLISTIMAY (POLIMIXINA E), v
sus sales, como parte de su formulacién como promoctores de crecimiento animal
destinados al consumo humano.




Antimicrobial resistance among migrants in Europe:
a systematic review and meta-analysis

Laura B Nellums®, Hayley Thompson*, Alison Holmes, Enrique Castro-Sdnchez, Jonathan A Otter, Marie Norredam, Jon S Friedland,
Sally Hargreaves

All migrants Refugees and Other migrants High-migrant Hospital
asylum seekers community setting

Any detected antimicrobial resistance 25-4% (19-1-31-8)  33-0% (18-3-47-6) 6-6% (1-8-11-3) 33-1% (11-1-55-1) 24-3% (16-1-32-6)
carriage or infection

Meticillin-resistant Staphylococcus aureus  7-8% (4-8-10-7) 8-2% (5-0-11-3) 6-0% (1-3-10-7) 9.8% (0-0-20-3) 7-4% (4-2-10-6)
Drug-resistant Gram-negative bacteria 27-2% (17-6-36-8) 27-2% (17-2-371) 27-3% (6-0-6-1) 32-1% (19-9-44-4) 24-9% (10-9-39-0)

Data are pooled prevalence (95% Cl).

Table 2: Antibiotic resistance across migrant groups and settings




Tubercolosi

O L'incidenza della TB resistente ai farmaci € aumentata costantemente negli ultimi anni, minacciando I'obiettivo
di porre fine alla sua diffusione pandemica

O Secondo il rapporto OMS, a livello globale, nel 2021 si sono verificati circa 450.000 nuovi casi (IC 95% 399.000—
501.000) di TB resistente ai farmaci (MDR-TB) che rappresentano circa il 4% dei casi totali

[ Rifugiati e migranti sono tra le categorie piu a rischio di sviluppare la TB a causa delle loro condizioni di vita e
del sovraffollamento negli insediamenti che ne aumentano potenzialmente il rischio

O L'impatto della migrazione sull'epidemiologia della TB & elevato e la diffusione globale della MDR-TB ¢é stata
strettamente collegata alla migrazione umana

O | numeri di nuovi casi di TB notificati restano comunque relativamente bassi nelle nazioni del Nord America e
dell'Europa occidentale e in genere variano al di sotto di 25 per 100.000 persone

O Precedenti trattamenti con farmaci anti-tubercolari e lo stato di nato all'estero sono i maggiori fattori di rischio
per MDR-TB

Q| frequenti trasferimenti e le barriere linguistiche e culturali acuiscono le difficolta per il tracciamento dei
contatti nelle popolazioni migranti per cui si rendono necessarie strategie specifiche per il controllo della TB

nei Paesi di accoglienza

Global tuberculosis report 2022. Geneva: World Health Organization; 2022.
MacNeil A, et al. Global epidemiology of tuberculosis and Progress toward achieving global targets - 2017. MMWR Morb Mortal Wkly Rep.2019;68(11):263-266
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Tenendo conto che la nostra emigrazione e formata con gente nel fiore dell’eta,
selezionata e volontariamente e perche cosi vogliono i paesi immigratori, occorre
pensare che il germe specifico trovi terreno adatto al suo sviluppo per diminuita
resistenza organica del nostro lavoratore e per facilitato contagio in individui
originariamente immuni.

Le influenze dannose sull’'organismo possono_essere riconosciute nel clima e

nel lavoro mettendo in confronto I'emigrazione al Sud con quella diretta al

Nord. Nel primo caso sono prevalentemente agricoltori dell’Italia settentrionale,
i quali lavorano nei vasti campi dell’Argentina e, sia pure, nelle fazendas del Bra-
sile, che vivono in ambienti rustici si, ma costruiti in mezzo alle pampas o a
foreste semi-vergini ove l'aria si rinnova piu spesso ed ¢ pilt pura (se non c¢'e
malaria). Nelle citta sopra-popolate, pero, le tristi condizioni d’abitabilita si fanno
risentire anche in queste regioni.

Nel secondo caso, prevalgono i contadini dell’Italia meridionale e delle isole,
che trasformandosi in operai di qualsiasi mestiere, dopo aver vissuto tutto il
giorno in ambienti polverosi o delle cave, o dei lavori ferroviari o delle officine
vanno poi a terminare la giornata ed a passare la notte nelle strette straducole

.6 nelle buie casette dei quartieri italiani delle grandi metropoli nord-americane,
«non perche piaccia loro di vivervi, ma percheé la loro poverta ve li obbliga »
STELLA).




AMR e conflitti

)

L)

)

L)

Lo sviluppo e la diffusione dell’AMR sono favoriti da condizioni di vita e sanitarie che si associano
inevitabilmente allo scoppio e al perdurare di conflitti armati

Sovraffollamento, strutture sanitarie danneggiate, carenza di farmaci, risorse insufficienti, mancanza di
personale qualificato, malnutrizione, scarsi tassi di vaccinazione e sorveglianza inadeguata del consumo di
antimicrobici e della diffusione di resistenze batteriche agli antibiotici costituiscono i presupposti ideali per lo
sviluppo delllAMR

Ferite da esplosivi o ustioni possono essere facilmente contaminate da batteri con il personale sanitario che,
durante tali emergenze, finisce per occuparsi esclusivamente della stabilizzazione della condizione acuta e non
della cura a lungo termine.

Diagnosi inadeguate e utilizzo di farmaci scaduti o obsoleti, contribuiscono all'aumento dei tassi di AMR nelle
aree oggetto di conflitto armato

Abou Fayad A, Rizk A, El Sayed S, Kaddoura M, Jawad NK, Al-Attar A, Dewachi O, Nguyen VK, Sater ZA. Antimicrobial resistance and the Iraq wars: armed conflict as an

underinvestigated pathway with growing significance. BMJ Glob Health. 2023 Jan;7(Suppl 8):e010863
Osman et al. FutureMicrobiol. (2021) 16(11), 825-845
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Antimicrobial resistance in the protracted
Syrian conflict: halting a war in the war

Marwan Osman* "2, Rayane Rafei'”, Mohamad Bachar Ismail'*"¥, Sarah Al Omari*",

Hassan Mallat'”, Fouad Dabboussi''™, Casey Cazer’ ", Nabil Karah®"', Aula Abbara®

& Monzer Hamze'

The Syrian conflict has led to a devastating humanitarian crisis creating one of the largest global refugee crises in
modern history. According to the current estimations of the United Nations High Commissioner for Refugees, there
are 6.6 million internally displaced persons in Syria and 5.6 million refugees abroad. The majority of Syrian refugees
are hosted in neighboring countries such as Turkey (3.6 million), Lebanon (1 million) and Jordan (0.66 million)
though there are larger numbers of unregistered refugees [6,71.

Emerging evidence from several conflict-affected countries shows that conflict provides ideal conditions for
AMR to develop and spread, and the protracted 9-year armed conflict in Syria is not an exception to this rule [s].

FutureMicrobiol. (2021) 16(11), 825-845



Table 1. Spotlight on antimicrobial resistance levels inside Syria before and after the Syrian crisis.

Location

Year

Study description

Antimicrobial resistance data in Syria before the onset of the crisis

Syria
Misiaf

Damascus

MR

Damascus

Damascus

Damascus

Aleppo

Aleppo

MR

MR

MR

2003
2004

September 2003-May
2004

1995-2005

2010

2012

2012

January 2008-June
2011

October 2010 and
June 2011

2008-2011

2008

January 2010-April
201

A nationwide surveillance

Prospective culture analysis of urine samples from all
outpatients in the community

Susceptibility testing of Streptococcus pneumoniae from
meningitis children

Susceptibility testing of Brucella melitensis isolates from
animals in Syria

Prospective isolation of aerobic bacteria from diabetic foot
ulcers and their susceptibility to antibiotics

Isolation of aerobic bacteria from conjunctivitis along with
antibiotic susceptibilities

Susceptibility testing of aerobic bacteria isolated from
tonsillitis of children with recurrent tonsillitis

Review of Acinetobacter baumannii isolates from outpatients

Prevalence of PMQR genes (gnrd, gnrB, gnrs, gepA and
aac[&']-Ib-cr) among ESEL-producing isolates obtained from
three university hospitals

Epidemiclogy of all Finnish CPE isolates found until the end of
20M

Molecular analysis of CPE isolates recovered in Germany
between 2008 and 2010

Molecular analysis of OXA-48 producing CPE recovered at nine
Belgian hospitals during the study period

Sample

127 positive samples

25 isolates

Five Syrian isolates
128 isolates of 100
specimens

51 patients

80 patients

260 nonrepetitive
isolates

123 nonrepetitive
isolates (99 E. coli and
24 K. pneumoniae)

One patient

One patient

One patient

Key findings

8% of new TB cases were RIF resistant/MDR-TB

68.6% of isolates were Enterobacteriaceae and 30.6% were
Gram-positive mainly Staphylococcus aureus

Resistance was for AMP (69%:), TMP-SMX (55%), AMC (37%]),
OFX (35%)

64% were resistant to PEN, 48% to TMP-SMX, 16% to ERY and
16% to TET
Mo resistance to 3GC and AMC

100% of isolates were susceptible to tetracycline, streptomycin,

gentamicin, ciprofloxacin, norfloxacin and levofloxacin

61% of 5. aureus were MRSA
High susceptibility to first and second-line agents reported

25% of Klebsiella pneumoniae isolates were carbapenem
resistant and 15% of Escherichia coli were IMP resistant

65% of isolates were IMP resistant and 7% were CST resistant
Resistance was: 87 % for TZP, 80-95% 3GC, 85% 4GC, 81% CP,
78% AME, 74% TMP-5MX, 7% CST

66% of the ESBL-producing isolates were CP-resistant
84% had one of the five PMQOR genes with aac (&' )-1b-cr variant

(75.6%) being the most common PMQR genes followed by gnrB

(24.4%) and gnrs (16.3%);
Mo gnra or gepA genes were identified

The first 0XA-48 producing E. coli reported in Finland was
imported from Syria in 2009

Sporadic report of OXA-48 producing £. coli from a patient
previously hospitalized in Syria

Sporadic report of OXA-48 producing £. coli from a patient
previously hospitalized in Syria (before 2010)

Ref.

[23]
[24]

[25]

[26]

[27]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

3GC: Third-generation cephalosporin; 4GC: Fourth-generation cephalosporin; AMC: Amoxicillin/clavulanate; AME: Amikacin; AMP: Ampicillin; CP: Ciprofloxacin; CPE: Carbapenemase-producing E. cofi, CST: Colisting EMB: Ethambutal; ERY:
Erythromycin; ESBL: Extended spectrum pB-lactamases; GM: Gentamicin; IMP: Imipenem; INH: Isoniazid; LVX: Levofloxacing MDR: Multidrug resistant; MRSA- Methicillin-resistant Staphylococcus aureus; MIF: Nitrofurantoin; NR: Mot reported;
OFX: Ofloxacing PEN: Penidillin; PMOR: Plasmid-mediated quinolone resistance; RIF: Rifampicin; RRDR: Rifampicin drug resistance region; STR: Streptomycin; TB: Tuberculosis; TET: Tetracycling; TMP-SMX: Trimethoprim-sulfamethoxazole;
TZP: PFiperacillin-tazobactam; VRSA: Vancomycin-resistant 5. aureus.

FutureMicrobiol. (2021) 16(11), 825-845



Staphylococcus aureus

Enterobacterales

- ] I ¥ 187 . - 246 218 17,8 = 1 i
18,5 T a0 &E&T A
s0% 100 a7 918 o0 100 100 100 o, 83 99,4 =L, l a5
Valutazione retrospettiva 713 713 T ' N i |
degli antibiogrammi di tutti [ BERER'’ a0 @4 as
gli isolati consecutivi non - o

duplicati dai campioni
prelevati da pazienti
ricoverati al Weapon -

STFFEFLFEFTEIg & @ FE&EL LSS ESE &L

Pseudomonas aeruginosa

. . 14,7
Traumatology Training Bs s #s M x AT ] & F B
Center of the International
Committee of the Red .
Cross in Tripoli tra il 2016 e 3 i i TF my s = B i 2
il 2019 da campioni di cute |
e tessuti molli e biopsie

fri]
Ossee AME GEN TOB CAZ FEF TP TCC IPE  MEM ATH Cip

| Resistant Intermediate Sensitive

Fig. 1 Antibiotic resistance profiles of Staphylococcus aureus (n=171), Enterobacterales (n=99), and Pseudomonas aeruginosa isolates (n=46).
*n=119, **n=157, 'n =81, *n=74, *n=34. AMK Amikacin, ATM Aztreonam, CAZ Ceftazidime, CIP Ciprofloxacin, CLI Clindamycin, CRO Ceftriaxone,
DOX Doxycycline, ERY Erythromycin, ETP Ertapenem, FEP Cefepime, FOS Fosfomycin, FOX Cefoxitin, FUS Fusidic acid, GEN Gentamicin, [PM Imipenem,
LNZ: Linezolid, LVX Levofloxacin, MEM Meropenem, MNO Minocycline, PEN Penicillin, 5XT Trimethoprim-sulfamethoxazole, TCC Ticarcillin-clavulanic

acid, TCY Tetracycline, TEC Teicoplanin, TOB Tobramycin, TZP Piperacillin-tazobactam, VAN Vancomycin
L. A

Yaacoub S, Truppa C, Pedersen Tl, Abdo H, Rossi R. Antibiotic resistance among bacteria isolated from war-wounded patients at the Weapon Traumatology Training
Center of the International Committee of the Red Cross from 2016 to 2019: a secondary analysis of WHONET surveillance data. BMC Infect Dis. 2022; 257



AMR e COnﬂitti: guerra in |ra q Iraq experienced a sequence of conflicts since the

1980s, and reports point to a progressive deterio-

_ _ _ration of Irag’s national healthcare system, lack or
AMR co-selection from heavy metals is becoming . .. .. . : , : ,

o o limitation in trained staff, infection prevention and
more strongly implicated due to conflict-driven en- o oL
vironmental contamination, as with lead, mercury, control, access to antibiotics as well as sanitation
chromium, copper, lead nickel and zinc used to coat control and debridement of highly contaminated
bullets, missiles, gun barrels and military vehicles, wounds from explosives or burns, as well as inap-
while antimony, barium and boron are used as propriate diagnoses and drug regimens, all potential

R T — weapon-priming compounds. contributors to the rising rates of AMR in Irag.
30000 29,517
' The rise of AMR in Irag, with indications of region-
28,78 al and global spread, remains direly understudied,
<0 where clinical, microbiological, historical, ethno-
e graphic and environmental research is needed to
20,000 conclusively establish the roles that war and conflict
16,583 G o play in the rise of multidrug-resistant organisms
15,000 & b
12133 4y ;e
i £ 9352 Understanding the link between AMR and conflict is
essential for a global response to AMR, especially
_— it AR o with little indication that global conflict will abate in
I I l . 2% years to come.
i [
2003 007 2010 2011 2012 2013 2014 2015 2006 2017 2018 2019

US Invasion of Iraq \ Isis Conflict |

Frequency of war and conflict-related deaths in Iraq (2003-2019). ISIS, Islamic State of Iraq and Syria.

Abou Fayad A, Rizk A, El Sayed S, Kaddoura M, Jawad NK, Al-Attar A, Dewachi O, Nguyen VK, Sater ZA. Antimicrobial resistance and the Iraq wars: armed conflict as an
underinvestigated pathway with growing significance. BMJ Glob Health. 2023 Jan;7(Suppl 8):e010863



Fattori associati a disuguaglianze di salute

Factor commonly known to
be associated with health

Mumber of papers that ~ Mumber of papers that
included HI factor in associated HI factor and

inequalities (HI factor), n (%) research, N=>58 antibiotic use, N=>58 Summary of results
Protected characteristics
Age 43 (74) 17 (29) Older age groups, especially those in residential care, were
prescribed more antibiotics than younger age groups.®! !
Pregnancy and maternity 2(3) 21(3) Younger pregnant women used more antibiotics than older
pregnant women,”*** and white more than non-white
pregnancy women.”
Rocefethnicity 32 (55) 22 (38) There was an assocdiation between race/ethnicity and
antibiotic use, particularly in acne and dental
infectigns 23263346
Sex 34 (59) 9 (16) Fermales had higher antibiotic use than
mGIESIES.EE.?T.EB.SDj&

Sexual orientation
Socioeconomic characteristics

Income

Insurance

Employment status

Deprivation

Education

Geography
Urban versus rural setting

Region

Vulnerable groups
Migration status

21(3) 1(2) MSM received recommended treatment for N. gonorrhoege
more often than other men.*®

12 (21) 7(13) High income resulted in both increased and decreased
antibiotic use depending on the healthcare setting and
CDun[rF._zlE.?Q.Jf..q? 59

14 (24) 7(12) Patients with no insurance were less likely to be prescribed
antibiotics compared with other insurance types 33465051
& (10) 21(3) Unemployment was not found to affect antibiotic use
across both healthcare settings.”’*
10(17) 8 (14) Areas of high deprivation had higher antibiotic use compared
with areas of no or low deprivation 303743445354
9 (16) 6 (10) Higher education resulted in improved awareness

regarding antibiotics and more rational use.***’

8(14) & (10) Area of living affected antibiotic use, dependent on care
sector and type of infection 2225284655 Harvey EJ, De Brun C, Casale E, Finistrella V, Ashiru-
13(22) 7(13) The UK and USA found geographical variation in antibiotic
34515356 59 geograp Oredope D Influgnce of fac’Fors corprnonly knqwn t'o
be associated with health inequalities on antibiotic
& (10) 6 (10) There were differences in accessibility to antibiotics across use in high-income countries: a systematic scoping

countries; patients who faced barriers to obtaining . .
antibiotics were more likely to seek alternative routes of review. J Antimicrob Chemother. 2023 Apr

supply.** ** 3,78(4):861-870
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migrant populations

f ™
» Diagnostic uncertainty

» Lack of translated
[Waltlng times and][ Cost of ] materials or interpreter
e

service availability health car services
e >

.

Health-system side

v

Adequate
and

quality

Health
care
utilization

Health
care
reaching

Health
care
seeking

Perception
of need and
desire for

Health
need
arises

care
care
ERn A N D
" N 7 N
» Unsatisfactory » Stigma of Logistical Lack of knowledge
experiences with disease barriers on appropriate
health care services * Fear of antibiotic use
» Self-medication deportation
practices as the norm *Language
» Preference for self- barriers
medication and \ y

products from the home
» Ease of acquiring

antibiotics informally
\ y,




European Journal of General Practice, 2010; 16: 143147 informa

healthcare

ORIGINAL ARTICLE

Differences in antibiotic treatment and utilization of diagnostic tests
in Dutch primary care between natives and non-western immigrants

CAROLIEN C. HOGENHUIS!, LARISSA GRIGORYAN?, MATTIJS ME NUMANS?
& THEO J. M. VERHEI]?

VUniversity Medical Center Utrecht, Utrecht, The Netherlands, 2Yulius Center for Health Sciences and Primary Care,
University Medical Center Utrecht, The Netherlands

Results: First generation non-western

immigrants were more likelv to undergo diagnostic tests and received more antibiotics than native Dutch (respectively
OR: 2.08; 95% CI: 1.64-2.63; and OR: 1.31; 95% CI: 1.04-1.65). No differences were found for the second generation

immigrants. The results found were independent of potential confounders. Conclustons: The highest rates of antibiotic
prescription and diagnostic tests concern first generation non-western immigrants. In order to promote a rational and
restricted use of antibiotics in outpatients first generation immigrants should be a prioritized target group.
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Prescription of antibiotics in the medical care of newly arrived
refugees and migrants

Evelyn Kleinert!
Christine Happle*

Nele Hillermann® | Alexandra Jablonka?®

Frank Miiller!

| Anne Simmenroth®

Results: Nineteen percent of all patients in our study received systemic antibiotics
during the observation period, with children below the age of 10 years receiving anti-
biotics most frequently (24%). The most commonly prescribed antibiotics were peni-
cillins (65%), macrolides (12%), and cephalosporins (7%). The most frequent
diagnoses associated with antibiotic prescription were acute tonsillitis (26%), bronchi-
tis (21%), infections of the upper respiratory tract (14%), and urinary tract infections
(10%). In case of acute bronchitis 74% of the antibiotic prescriptions were probably
not indicated. In addition, we found a significant number of inappropriate prescrip-
tions such as amoxicillin for tonsillitis (67%), and ciprofloxacin and cotrimoxazol for
urinary tract infections (49%).

Conclusion: Regarding inappropriate prescription of antibiotics in refugee healthcare,

this study shows a rate ranging from 8% for upper respiratory tract infections to 75%

for acute bronchitis. Unnecessary use of antibiotics is a global problem contributing

to gratuitous costs, side effects, and antimicrobial resistance. This research contrib-
utes to the development of stringent antibiotic stewardship regiments in the particu-

larly vulnerable population of migrants and refugees.
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Why do paediatricians prescribe antibiotics? Results of an Italian
regional project

Maria Luisa Moro* 1, Massimiliano Marchi'!, Carlo Gagliottit!, Simona Di
Mariof2, Davide Resif! and the "Progetto Bambini a Antibiotici [ProBA]"
Regional Group

Address: 'Agenzia Sanitaria e Sociale Regionale Emilia-Romagna, Area di Programma Rischio Infettivo, Viale Aldo Moro, 21; 40127 Bologna, Italy
and 2CeVEAS - AUSL Modena, Viale Muratori, 201; Modena, Ttaly

Email: Maria Luisa Moro* - mlmoro@regione.emilia-romagna.it; Massimiliano Marchi - mamarchi@regione.emilia-romagna.it;
Carlo Gagliotti - cgagliotti@regione.emilia-romagna.it; Simona Di Mario - s.dimario@ausl.mo.it; Davide Resi - dresi@regione.emilia-
romagna.it; the "Progetto Bambini a Antibiotici [ProBA|" Regional Group - mlmoro@regione.emilia-romagna.it

| bambini con genitori nati all'estero avevano maggiori possibilita di ricevere prescrizioni
di antibiotici per condizioni che era improbabile che fossero di origine batterica
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Antimicrobials: access and sustainable effectiveness 1 @R ®

Access to effective antimicrobials: aworldwide challenge www thelancet.com Published online November 18, 2015

Ramanan Laxminarayan, Precious Matsoso, Suraj Pant, Charles Brower, John-Arne Rettingen, Keith Klugman, Sally Davies
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Figure 3: Days on antibiotics for suspected pneumonia, averted by provision
of pneumococcal conjugate vaccine (PCV)
Bar represents antibiotic days avoided with PCV coverage.



Conclusioni

¢ Le popolazioni migranti sono vulnerabili alFAMR e evidenziano la necessita di:
* migliorare le condizioni di vita
e garantire I'accesso all'assistenza sanitaria
* promuovere le iniziative per facilitare l'individuazione e il trattamento appropriato delle
infezioni sostenute da germi resistenti agli antibiotici durante il percorso migratorio e nei
Paesi ospitanti

¢ Programmi di prevenzione e controllo delle infezioni e di sorveglianza del/AMR dovrebbero
essere integrate in tutti gli aspetti dell'assistenza sanitaria e dovrebbero essere accessibili
per tutti i gruppi di migranti

** L'implementazione di programmi di vaccinazione costituisce un approccio efficace per la
riduzione dell’'uso di antibiotici e di conseguenza della pressione selettiva per lo sviluppo di
AMR, per cui le popolazioni di rifugiati e migranti dovrebbero essere incluse nei programmi
vaccinali utilizzando strategie adeguate alla condizione di popolazioni fragili da raggiungere
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