
On January 27, 2022, the United Kingdom reported 
an increased number of infections with exten-

sively drug-resistant (XDR) Shigella sonnei during Sep-
tember 1, 2021–January 10, 2022 (1). A total of 146 cas-
es were later reported in 9 other countries in Europe, 
all having either a similar XDR profile or close genet-
ic relationship to the UK cases (2). Most cases were 
linked to sexual transmission between gay, bisexual, 
and other men who have sex with men (MSM) (2). 

In Spain, information on S. sonnei exposure is 
rarely available (only in 7.2% of cases), but person-
to-person transmission is the most frequently ob-
served. Previous studies in Spain reported circu-
lation of lineages of S. sonnei resistant to first- and 
second-line oral treatments among MSM in different 
autonomous communities (Catalunya, Andalucía, 
País Vasco, and Madrid) as early as 2015 (3–7). We 
describe the multidrug-resistant (MDR) isolates of 
S. sonnei circulating in Spain during January 2021–
April 2022.

The Study
For this investigation, we defined a suspected case as a 
patient with laboratory-confirmed S. sonnei infection; 
an MDR profile characterized by nonsusceptibility to 
>1 agent in >3 of the antimicrobial categories tested, 
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In 2022, the United Kingdom reported an increase in drug 
resistance in Shigella sonnei isolates. We report 33 cases 
in Spain genetically related to the UK cases and 4 cases 
with similar antimicrobial resistance profiles infected with 
genetically distant strains. Our results suggest circulation 
of multiple genetic clusters of multidrug-resistant S. son-
nei in Spain.
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including third-generation cephalosporins, amino-
glycosides, sulfamethoxazole, and fluroquinolones; 
and a specimen collected in Spain during January 1, 
2021–April 1, 2022. Over the study period, hospitals 
voluntarily sent 51 S. sonnei isolates to the National 
Center of Microbiology in Spain, and epidemiologic 
data were collected from laboratory request forms 
or by directly contacting the hospitals. From those 
cases, we identified 37 (72%) suspected cases across 
12 autonomous communities (Appendix 1, https://
wwwnc.cdc.gov/EID/article/29/11/23-1746-App1.
xlsx). This finding represented a dramatic increase 
compared with 2019 data from Spain, in which only 
6% of isolates tested in the National Center of Micro-
biology were identified as MDR (C. Jacqueline et al., 
unpub. data). We excluded 2020 from review because 
of the COVID-19 pandemic. 

The median age of the persons with suspected cas-
es was 34 (range 18–75) years (Appendix 2, https://
wwwnc.cdc.gov/EID/article/29/11/23-1746-App2.
pdf). Seventeen (46%) persons reported diarrhea, 
and 1 person was asymptomatic (tested as contact of 
another case); for 19 (51%) persons, symptoms were 
not reported. Eight (22%) persons were hospitalized 
for fever, enterocolitis, pancolitis, and dehydration; 
hospitalization status was unknown for 2 (5%) per-
sons. The percentage of hospitalizations was similar 
to data from 2018 (20%) but higher than data from 
2019 (11%). Mean duration of hospitalization was 5.7 
(range 2–10) days, and no person died from their in-
fection. When considered appropriate, patients were 
treated with ertapenem, meropenem, ciprofloxacin, 
amoxicillin/clavulanic acid, metronidazole, or fosfo-
mycin (alone or in combination). Antibiotic treatment 
failure was occasionally observed and resolved by a 
change in treatment (7).

Nineteen (51%) persons from 7 distinct autono-
mous communities were identified as MSM, and 
sexual transmission was hypothesized in 4 groups of 
sexual partners. One person reported sexual contact 
with persons in France. No person reported expo-
sure to potentially contaminated food or water. Some 
patients were HIV positive (frequency is omitted to 
prevent deductive disclosure), and only 2 persons 
reported using preexposure prophylaxis (18 cases re-
ported not using preexposure prophylaxis; informa-
tion was unavailable for the 17 other cases).

We performed whole-genome sequencing (WGS; 
Illumina Inc., https://www.illumina.com) on all iso-
lates from suspected cases. Sequences can be accessed 
on Enterobase (https://enterobase.warwick.ac.uk; 
uberstrains ESC_BB1296AA to ESC_BB1332AA). Us-
ing the Escherichia/Shigella scheme of Enterobase, we 

performed a core genome multilocus sequence typ-
ing analysis. We found 33 (89%) isolates that were 
within 7 allelic differences (absent alleles were not 
considered as differences) of the 3 representative out-
break sequences shared by the United Kingdom in 
the EpiPulse event notification portal (https://www.
ecdc.europa.eu/en/publications-data/epipulse- 
european-surveillance-portal-infectious-diseases). 
We defined all isolates belonging to that genetic clus-
ter as confirmed cases and belonging to sequence type 
(ST) 152. Two ST152 isolates showed a high number 
of allelic differences compared with the main cluster, 
including 1 isolate from a female case-patient. In ad-
dition, we identified 2 isolates as belonging to differ-
ent sequence types, ST3075 and ST5390 (Appendix 1).

We investigated the genetic diversity of ST152 
isolates using a single-nucleotide polymorphism 
analysis (Center for Genomic Epidemiology, 
https://cge.food.dtu.dk/services/CSIPhylogeny). 
We included all the sequences available on Entero-
base that corresponded to S. sonnei ST152 cases in 
Spain during 2019–2022. We found a low genetic 
diversity overall, especially between the sequences 
of confirmed cases, but we observed 3 phylogeneti-
cal clades (confirmed by hierBAPS, https://github.
com/gtonkinhill/rhierbaps) (Figure). We observed 
1–9 single-nucleotide polymorphisms of differ-
ence between cases where sexual transmission  
was hypothesized.

We determined the genetic determinants of resis-
tance using PlasmidFinder 2.1 (8) and ResFinder 4.1 
(9,10). First, we found that all confirmed cases har-
bored the plasmid replicon IncFII, which carried the 
gene blaCTX-M-27, responsible for resistance to ampicil-
lin, cefepime, cefotaxime, and ceftazidime. However, 
the ST152 isolate from the female case-patient and the 
ST3075 and ST5390 isolates harbored different extend-
ed-spectrum β-lactamase–producing genes (Appendix 
Table). Resistance to streptomycin was associated with 
aadA5, resistance to sulfamethoxazole was associated 
with sul1, and resistance to trimethoprim was associ-
ated with dfrA1, all of which were also harbored by the 
IncFII plasmid. The gene mphA conferring resistance 
to azithromycin was present in all but 2 isolates. We 
also detected an additional plasmid replicon, IncB/O/
K/Z, in 30 isolates. In the core genome, the same point 
mutation S83L in the gyrA gene, conferring fluoroqui-
nolone resistance, was present in all isolates.

Conclusion
We describe the circulation in Spain of a cluster of ex-
tended spectrum β-lactamase–producing and MDR 
S. sonnei infections genetically related with those  
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observed in a contemporaneous UK outbreak. Be-
cause most of the isolates harbored the gene confer-
ring azithromycin resistance, we hypothesize that 
they would be XDR, even though we did not confirm 
it phenotypically. We also identified strains of MDR 
S. sonnei that belonged to STs other than the one de-
scribed in the United Kingdom. This finding raises 
concerns about the ability to manage the spread of 
MDR and XDR Shigella infections and highlights the 
need to strengthen surveillance of shigellosis.

In the United Kingdom, sexual transmission 
between MSM was identified as the main factor of  

circulation for the strains harboring the IncFII plas-
mid replicon (1). Although we cannot exclude other 
confounding factors, our results point in the same 
direction. Indeed, food exposure was not reported, 
and 19 confirmed case-patients were MSM, even 
though the respondent rate for sexual orientation 
was low in our study. However, identifying a female 
case-patient and a heterosexual male case-patient 
suggests circulation of MDR S. sonnei outside of the 
MSM population. In Spain, efforts should be made to 
obtain information related to exposure and to recom-
mend the use of microbiological culture and WGS to  
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Figure. Phylogenetic analysis 
of ST152 isolates showing 2 
clusters from an investigation of 
suspected multidrug-resistant 
Shigella sonnei in Spain. 
Red text indicates reference 
sequences from the United 
Kingdom; blue text indicates 
assembly barcodes of ST152 
feeding sequences available on 
Enterobase (https://enterobase.
warwick.ac.uk) from 2019 
to 2022. Green arrowheads 
indicate cases associated with 
MSM; green brackets connect 
known sexual partners. Orange 
arrowheads indicate cases in 
heterosexual persons (female or 
male); gray arrowheads indicate 
sexual behavior was unknown. 
A sequence from another 
sequence type was used as an 
outgroup. Numbers on branches 
indicate bootstrap values >80%. 
MSM, men who have sex with 
men; ST, sequence type.
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identify chains of transmission and antibiotic re-
sistance. Such efforts will be crucial in preventing 
further selection of antimicrobial resistance, avoid-
ing possible treatment failures, and managing what 
might become a global outbreak.

Further monitoring of the situation in Spain, 
as well as in Europe, will be necessary to assess the 
extent of the circulation of XDR S. sonnei. Although 
more studies are needed to confirm the role of sexual 
transmission in Spain, communication campaigns, 
notably in HIV and preexposure prophylaxis clinics, 
could inform MSM on ways to minimize the risk of 
infection. Finally, alerting healthcare professionals to 
the role of sexual transmission in S. sonnei infections 
is critical for obtaining information on sexual history 
and identifying new cases, particularly in adult men 
with acute diarrhea.
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Appendix Figure. Distribution of suspected cases by month-year in Spain (n=37) during January 2021–

April 2022 across 4 age categories. 
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