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INTRODUCTION

Gonorrhoea:

e 2" most common bacterial STl worldwide

e ~82 million new cases in 2020 (WHO)
e +++in African and Western Pacific Regions

Neisseria gonorrhoeae and antimicrobial resistance (AMR)

- High rates of quinolone resistance

> 7 azithromycin resistance

- Emerging resistance of extended-spectrum cephalosporins

PRIORITY PATHOGEN TO MONITOR

M ves x
[ Data not available
] Mot applicable

© WHO 2022, Countries reporting susceptibility testing (WHO-

Gonococcal AMR Surveillance Programme)
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INTRODUCTION

Resistance Determinants in N. gonorrhoeae
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OBJECTIVES

» To describe the genetic determinants of resistance in clinical isolates of N. gonorrhoeae

in a patient population attending a medical laboratory (CBC) in Antananarivo, Madagascar

» To describe the molecular characteristics of the isolates
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METHODOLOGY

All isolates + Selected isolates
» N. gonorrhoeae isolated from patients at biomedical laboratory — Institut collected in 2020 before 2020
Pasteur M/car (n=42) (n=31)

» Culture
» Antimicrobial susceptibility Testing (AST)
E-test method

MICs of Ceftriaxone
Azithromycin Culture + AST of viable strains
Ciprofloxacin
Spectinomycin
\ 4
WGS (n=33) WGS (n=13)

Benzylpenicillin
6

Tetracycline
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Casfm/EUCAST 2021

» WGS (lllumina technology, SEQAFRICA)

» Bioinformatic analysis (Tormes v1.3, pyngstar, pathogenwatch, Gen2Epi)



IQR: inter-
quartile
Range

RESULTS

Description of N. gonorrhoeae isolates analysed

N=46
Sex Sample types
Male 21 (46%) = Urethral swab 90%
Median age [IQR] 34 [27; 42]
Female 25 (54%) - Vaginal swab 100%
Median age [IQR] 28 [23; 35]
Location
Antananarivo 32 (70%)
Province 3 (6%)
Not reported 11 (24%)
Year of isolation
2020 33 (72%)
2019 4 (9%)
2018 1 (2%)
2017 2 (4%)
2016 2 (4%)
2015 1 (2%)
2014 3 (7%)

Mayorre
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RESULTS

Antimicrobial susceptibility of N. gonorrhoeae isolates

2020 (n=33) 2014-2019 (n=13) ,
ibioti Breakpoints (R)
Antibiotics Resistant  Intermediate Susceptible Resistant  Intermediate Susceptible  EyUCAST 2021
n(%) n(%) n(%) n(%) n(%) n(%)

Ceftriaxone - - 33 (100%) - - 13 (100%) >0,125 mg/L
Azithromycin - - 33 (100%) - - 13 (100%) >0,5 mg/L
Spectinomycin - - 33 (100%) - - 13 (100%) >64 mg/L
Ciprofloxacin 33 (100%) - - 13 (100%) - - >0,06 mg/L

Tetracyclin 27 (82%) - 6 (18%) 13 (100%) - - >1 mg/L

Penicillin G 27 (82%) 6 (18%) - 11 (85%) 2 (15%) - >1 mg/L

MDR* (Resistant
to 23 antibiotics) 23 (70%) 11 (85%)

* Multi-drug resistant VE.COM



RESULTS

FLUOROQUINOLONES (CIPROFLOXACIN)
MIC,,, (mg/L)

(min;max)
1 1 0.125/0.75
2 - 1.12 (0.75; 1.5)
3 - 3 (1.5; 4)
6 - 1.5 (1; 4)
33 - 2 (0.75; 4)
Total 45 1
N
10
8
6
4

(o]
0,023

0,032

0,047

' >CIP-R
I

0,064 T TTTTITTITTI

0,094

0,125 mm
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38
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RESULTS

TETRACYCLINE

American Dutch
tet(M)+ plasmid plasmid
type type
[o) _ * - -
6 (13%) (0.38’ o 0 0 1 3 6 1
12
40 (87%) (8; 24) 2 2 - 2 31 39 39 30 (77%) 9 (23%)
. TETRACYCLIN M|C P
I W 2020 TET W2014-2019 TET
8. STETR
12
10
8
6
4
2
. I ‘
RS R R I N NG >R P oY
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RESULTS

PENICILLINS
——
MIC, ey, mtrR penA
0 : mtrR mtrR porBlb  porB pPOnA _ _ blaTEM- ]
n (%) Medl.an(mg/L) (35ADeI)(35A Del’(A39T)(A121$) (unknown) (L421P) 345I? blaTEM-1 blaTEM-135 206 TEM (-)
(min;max) G45D) insertion
0.125
. 0 ) ) ) ) )
Intermediate 8 (17%) (0.064; 1) 1 5 6 8 2 6
Resistant 38 (83%) 32 1 1 29 2 2 27 38 27 6 3 2
(1.5; 256)
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RESULTS

Beta-lactamase genes and plasmid type detected

B-lactamase plasmid type

Total
blaTEM -
allele African type (pJD5)  Johannesburg type  Asian type (pJD4) Not determined  JUIUELIEL R[5
0 EM1 0 0 0 (mg/L)
n(%) (PEM1) n (%) n (%) n (%) (mins max)
TEM-1 i . _ i 29
17 (59%) 8 (27%) 4 (14%) 0 (5 756
TEM-135 o 6
- - 8 ([Ielez0), ' 72 (16; 256)
TEM-206 ] o .
2 (67%) 1 (33%) ]
Total 19 (50%) 8 (21%) 7 (18%) 4 (11%) 38

33/38 (87% ) strains harbored also tetM plasmids
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RESULTS

EXTENDED-SPECTRUM CEPHALOSPORINS (CEFTRIAXONE)

0.002

20 (44) (<0.002;0.004)
0.002
12 (26) (0.002;0.003)
0.003 CEFTRIAXONE_MIC
7 (15) (0.002;0.008) . 2020 CRO W 2014-2019 CRO
0.002 5c i - CRO-R
6 (13) (<0.002;0.003) A '
1(2) 0.006

15

10
- penA non-mosaic

V Vv > > o ) © > A ™ ™ o) \o) ) \e)
MIC (mg/L)
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RESULTS

MACROLIDES (AZITHROMYCIN)

R . -
0.0945
2 (4) (0.064; 0.125) 1 (1allele/4)
0023 AZITHROMYCIN MIC
34 (74) (0.016; 0.064) _
= 2020 AZM E2014-2019 AZM
N
» AZM-sei i -> AZM-R
10 i i
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4 | I | i i
2 | |
0 I I Il 11 i i
RS ® SR IR IR IR IR RS
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RESULTS

SPECTINOMYCIN

No mutation found in 16S rRNA and in rpsE gene

Highly susceptible strains
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RESULTS

Phylogeny of N. gonorrhoeae
and reference strains based on

blaTEM °
coregenome alignment (SNPs)
MLST-ST
penA Non-mosaic ‘
Colours by penA Non- Colours by MLST EDE}-?EIE by
mosaic ST
14.001 10935 [l Novel ST A Wl e
TEM-
14.001* 11182 Novel ST B [] 135
14.023 11368 T € TEM-
B Movel ST 206
© | 19.001 1750 Movel 5T D
o 2002 L 13942 [ Wovei_sT E
2.002 1583 Novel_ST F
22.001 1588
B Nowel ST_ @
9.001 1931
Novel_ST_ H
7367
B Movel 5T, |
0 7369
-
7827
16

WWW.IUSTI2022ZIMBABWE.COM



DISCUSSION

Rates of resistance

High rates of resistance to antibiotics not longer recommended ~Africa, Brazil

No resistance found to Azithromycin and Ceftriaxone # Europe, Asia, USA

= In accordance with the current national guidelines for gonococcal infections treatment

Resistance determinants

Accumulation of chromosomal mutations in ponA , penA, mtrR, rpsJ, gyrA, parC

+ plasmid carrying resistance genes: bla;g,, TetM

—> In accordance with literature
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DISCUSSION

Molecular epidemiology

Great diversity of STs: 23 different MLSTs for 46 strains

Predominant MLST:
ST9903, ST7822, ST1931 - +++ Europe, Kenya, Australia

Novel-ST (abcZ59, adk39, aroE67, fumC1167, gdh149, pdhC153, pgm65)

Detection of bla;g,,. 135 (Emerging?)

National Reference Laboratory and WGS - surveillance of AMR
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