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Antimicrobial Resistance (AMR): A global threat facing
Humanity! 

➢AMR is one of the top global public health threats in the 21st century

➢Inappropiate use of antimicrobials in humans, animals and plants: Genetic
changes

➢New resistance mechanisms are emerging and spreading

➢Development of resistance: “superbugs”

➢HAI in the ICU+++



AMR: Prioritisation of MDR Pathogens

Final ranking of antibiotic-resistant bacteria in the 2024 WHO BPPL



Acinetobacter baumannii

➢Important nosocomial pathogen

➢Severe infections/ critically ill patients +++

➢Healthcare challenge:

- Intrinsic and acquired antimicrobial resistance++: Severe threat to a 
successful treatment

- Prospensity for clonal spread

➢Survive on inanimate surfaces for extended periods of time++

Outbreaks and endemic persistence



Acinetobacter baumannii

➢Family: Moraxellaxeae (GNB)

➢Genus: Acinetobacter

➢Acinetobacter complexe baumannii

03 Major species :
• A.baumannii
• A. nosocomialis
• A. pittii



A. baumannii XDR

• MDR (Multi-Drug Resistance) was defined as acquired non-
susceptibility to at least one agent in three or more antimicrobial 
categories.

• XDR (eXtensive Drug Resistance) was defined as non-susceptibility to 
at least one agent in all but two or fewer antimicrobial categories (i.e., 
bacterial isolates remain susceptible to only one or two categories).

• PDR (Pan Drug Resistance) was defined as non-susceptibility to all 
agents in all antimicrobial categories.

Expert consensus (CDC –ECDC)



Resistance to carbapenems

Mechanisms underlying drug resistance in A. baumannii: β-lactamase production, 
AMEs, and 16S rRNA methylase, efflux pump overexpression, antibiotic target location 
alterations, Omp permeability alterations, and biofilm formation



Carbapenemases production
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CRAB: Resistance levels to other antibiotics

Antibiotiques Fréquence de résistance

Nombre Pourcentage

Pipéracilline 926 100

Pipéracilline+Tazobactam 988 100

Céftazidime 996 100

Céfepime 894 100

Gentamicine 987 97,4

Amikacine 964 90,4

Ciprofloxacine 964 99,6

Cotrimoxazole 769 83,1

Colistine* 409 5,4

*: MICs were determined by microdilution methods
LART 2023 Data



Prevalence of CRAB Tunisian strains in ICUs

LART 2023 Data
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Tunisia

To study the phenotypic and genotypic profiles

of A. baumanii strains circulating in Tunisia

through a multicenter study



Objectifs

• To give an update on the current antimicrobial resistance profiles of A. 
baumannii Tunisian strains.  

• To identify the antibiotic resistance mechanisms in CRAB strains 
(carbapenems , colistin, aminoglycosides, fluroquinolones)

• To describe the molecular epidemiology and the global distribution of  
CRAB strains circulating in Tunisia



Materiel and Methods

Type of Study

❑Prospective multicenter study

❑06 Months (01 September 2024-31 March 2025)

❑ Participation of 16 centers



1. The North of Tunisia 1. HCN (n=6)
2. Hôpital La Rabta (n=4)
3. HEBHT(n=5)
4. HMPIT(n=11)
5. HAO (n=0)
6. CNGMO(n=0)
7. CMNT(n=7)
8.Clinique Carthagène (n=5)
9. Clinique Hannabal (n=0)

10. H. Abderrahmen Mami (n=4)

11. CTGB(n=55)

12. IMKO(n=0)

2. The center of 
Tunisia: Sousse / 
Monastir

13. H Farhat Hached Sousse (n=4)

14.  H Sahloul (n=35)
15. H. Fattouma Bourguiba Monastir (n=0)

3, The south of Tunisia: 
Sfax. Gafsa                             

15. H. Habib Bourguiba Sfax(n=11)
16. H R de Gafsa(n=0)

Materiel
Total nb= 142



Study population

Included strains Non included strains Excluded strains

All non duplicated A.
baumannii strains causing
bacteremia ICUs

A. baumannii stains
isolated in other types of
specimens

Acinobacter strains not
belonging to A baumannii

complex

Materiel



Bacterial Identification (Origin Lab)

Conventional or automated methods

Antimicrobial susceptibility testing: CA-SFM recommandations

For XDR A. baumannii strains MICs:

✓Imipenem/meropenem: E-tests

✓Colistin: Broth microdilution methods

All strains were sent to the NRL(HCN) with all correspond demographic
and phenotypic profiles Data

Phenotypic Methods



Genotypic Methods

Whole genome sequencing:

▪ 74 strains retained ( Budget limitation)
Centers that where sent < 12 strains: All were retained
Centers that where sent > 12 strains: we retained one strain out of 02 or 03 
isolated on the same day or the next day.

▪ DNA extraction: Qiagen DNeasy Blood and Tissue Kit (Qiagen, 168 Hilden, 
Germany), adhering to the manufacturer’s instructions    



Whole-Genome Sequencing and Read Quality Control

• Paired-end (2 × 150 bp) libraries were prepared using the Illumina
DNA prep Kit and sequenced on an Illumina iSeq100 system
according to the manufacturer’s instructions.

• Raw sequencing reads were quality-checked with FastQC v0.11.9 to
assess per-base quality scores, GC content, adapter contamination,
and sequence duplication levels.

Genotypic Methods



Species Identification and Multilocus Sequence Typing (MLST)

• Species assignment and sequence typing were performed via the 
PubMLST database. 

• Three MLST schemes: the Institut Pasteur scheme, the Oxford scheme, 
and core-genome MLST (cgMLST)++

Genotypic Methods



De Novo Genome Assembly and Genome Annotation

• High-quality reads were assembled de novo using the Proksee online 
platform (web version accessed May 2025), producing draft genome 
assemblies for each isolate.

• Prokka v1.14 beta was used for automatic de novo assembly annotation

Genotypic Methods



Antibiotic Resistance Gene Analysis:

Antibiotic resistance genes were identified using the CARD database 
and ResFinder, applying identity thresholds of 100 % for β-lactamase 
variants and 98 % for all other resistance genes.

Genotypic Methods



PRELIMINARY RESULTS



Distribution of strains by region and by hospital
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Demographic Results
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Time from admission to positive culture
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Antimicrobial treatment in patients with at least one 
antimicrobial administered

Antibiotics N. %

Colistin 66 30.7

Imipenem 40 18.6

Glycopeptides 23 10.7

Third –generation cephalosporins 15 7

Tigecyclin 14 6.51

Piperacillin-Tazo 09 4.18

Ertapenem 07 3.25

Amoxicillin+ clavulanic Acid 01 0.46

Other antibiotics

Total

40   

215

18.6

100



Risk factors of CRAB infections

19%

4,20%

65,50%

90,84%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Immunocompromised Premature Under mechanical
ventilation

Central Venous catheter



Resistance Profiles
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Distibutions of Colistin MICs
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Genome Analysis (n= 74 )

Species identification: 

- A. baumannii (n=72)

- A pittii (n=2)



Distribution of acquired Carbapenemase
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Distribution of Carbapenemases detected by regions

Grand Tunis: OXA 23;NDM1, OXA72, OXA 24 

Sousse: OXA 23;NDM1, OXA72

Sfax: OXA 23;NDM1
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Combination NDM-1+OXA-23
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Combination OXA-23, OXA-72
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Distribution of Aminoglycosides resistance genes
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Aminoglycosides resistance genes



Tigecyclin specific mechanisms resistance



Resistance to colistin



All colistin resistant strains:

✓ No plasmid genes (mcr-1, mcr-2,mcr-3)

✓ Mechanisms of colistin resistance: Mutations++++

Resistance to colistin



Tetracyclin Resistance
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Trimethoprim Resistance
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Distribution of Resistance genes by regions



Resistance to desinfectants !!!

• Gène qacEΔ1 is detected in 63% of strains



Sequence Type (ST) identification by MLST 

et cg MLST



MLST: Pasteur Scheme
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Cg-MLST





Take home messages

❑ The majority of Tunisian A baumannii strains are CRAB

❑ The resistance to other antibiotics is very important

❑ Acquired carbapenemases: OXA23+++, emerging of NDM-1

❑ Resistance to colistin (5.4%): Mutations++

❑Resistance to desinfectants (63%)

❑ Circulating strains are belonging essentially to ST 164 and ST 1077

❑Prevention and control measures must be applied



The way forward…

• Virulence genes

• Molecular epidemiology and the global distribution of  CRAB strains 

circulating in Tunisia: Phylogenetic study

• Publication
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