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Abstract

Shigellosis is a nationally notifiable diarrheal illness caused by
gram-negative bacteria. Shigella infection is spread through fecal-
oral transmission and sexual contact. Although most infections
are self-limited, antibiotics are indicated for severe illness or
to reduce transmission in settings with high risk for spread.
Since 2015, a growing proportion of cases has been caused
by extensively drug-resistant (XDR) Shigella species, defined
as being resistant to ampicillin, azithromycin, ceftriaxone,
ciprofloxacin, and trimethoprim-sulfamethoxazole. No Food
and Drug Administration—approved oral antimicrobial agents
are available to treat these XDR infections. To describe U.S.
trends and epidemiologic characteristics of XDR shigellosis,
CDC analyzed Shigella isolates submitted to PulseNet, CDC’s
molecular surveillance network for enteric pathogens, during
January 1, 2011-October 20, 2023; antimicrobial resistance
was characterized using whole-genome sequencing data and
antimicrobial susceptibility testing. Among 16,788 isolates
with resistance data during this period, 510 (3.0%) were
XDR. The percentage of XDR isolates increased from 0%
during 2011-2015 to 8.5% in 2023. Species information
was available for 505 (99%) of 510 XDR isolates; among
those, 333 (65.9%) were Shigella sonnei and 172 (34.1%)
were Shigella flexneri. Among patients with XDR shigellosis,
the median patient age was 41 years (IQR = 31-54 years) and
86.2% were men. Among patients with available travel history,
76.2% (173 of 227) reported no recent domestic travel and
82.4% (169 of 205) reported no recent international travel.
Among 116 persons with available HIV status, 54 (46.6%)
reported HIV co-infection. Strengthened surveillance, timely

reporting, and targeted prevention strategies are needed to
limit transmission of XDR Shigella strains.

Introduction

Shigella species are highly infectious gram-negative bacteria
that cause acute diarrheal illness and spread easily from person
to person through fecal-oral transmission or sexual contact, or
through contaminated food, water, or fomites. Infection can
occur with as few as 10 organisms. Most infections resolve without
requiring treatment with antimicrobial agents; however, antibiotics
are indicated for severe illness or to reduce transmission in high-
risk settings (7). In the United States, shigellosis is a nationally
notifiable disease. Extensively drug-resistant (XDR) Shigella
(defined as Shigella species isolates that are resistant to ampicillin,
azithromycin, ceftriaxone, ciprofloxacin, and trimethoprim-
sulfamethoxazole) is a public health concern because no Food
and Drug Administration—approved oral antimicrobial agents
are available, alternative oral treatment options are limited,
and resistance genes can spread to other enteric bacteria. The
proportion of XDR Shigella among all isolates has increased, and
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national trends and epidemiologic characteristics have not been
fully described. To address this gap, CDC examined antimicrobial
resistance patterns of Shigella isolates that were submitted to
PulseNet, CDC’s molecular surveillance network for foodborne
diseases, during January 1, 2011 (when azithromycin was added
to CDC’s National Antimicrobial Resistance Monitoring System

NARMS] panel) through October 20, 2023. This report describes
temporal trends in the proportion of XDR Shigella isolates and
characterizes demographic, clinical, and epidemiologic features of
patients with XDR shigellosis to help guide the development and

implementation of prevention strategies to limit transmission.

Methods

Data Source

State and local public health laboratories submit Shigella
isolates to PulseNet for routine surveillance and outbreak detec-
tion; submissions are determined by jurisdictional protocols
and laboratory capacity, rather than by patient-level clinical
or demographic factors. During January 1, 2011-October 20,
2023, a total of 16,788 Shigella isolates submitted to PulseNet
had resistance data from whole-genome sequencing (WGS),
antimicrobial susceptibility testing (AST), or both. WGS and
AST represent different but highly concordant methods used
to track antimicrobial resistance in enteric bacteria for surveil-
lance purposes (2). Of the 16,788 isolates, 1,510 had AST
data, including 1,454 with both AST and WGS; 56 had AST
only, and 15,278 had WGS only. Use of WGS increased over

the study period as sequencing capacity expanded nationally.
Trends were interpreted using counts and proportions. Some
epidemiologic variables, including sexual exposure, housing
status, and sexually transmitted infection (STI) co-infection,
were not routinely collected for Shigella cases and were there-
fore not analyzed.

Antimicrobial Resistance Testing

Antimicrobial resistance was characterized by NARMS
using AST or WGS. AST used broth microdilution with
Sensititer panels (Thermo Fisher Scientific; panel types varied)
per manufacturer’s instructions and Clinical and Laboratory
Standards Institute (CLSI) guidelines. Results were interpreted
using CLSI M100 (35th edition; 2025) clinical breakpoints
where available. Resistance determinants (genetic markers that
predict phenotypic antimicrobial resistance) were identified
in WGS data using ResFinder and PointFinder databases (3).
Isolates were classified as XDR if 1) they were resistant by
AST to ampicillin, azithromycin, ceftriaxone, ciprofloxacin,
and trimethoprim-sulfamethoxazole or 2) WGS identified
resistance determinants for each of these agents (at least two
for ciprofloxacin). In addition to the five antibiotics used to
define XDR, isolates were tested for resistance to other agents
on NARMS panels, including chloramphenicol and merope-
nem. Resistance determinants for fosfomycin were identified
by WGS. Epidemiologic variables requested for XDR cases
included age, sex, race, ethnicity, HIV status, and reported
domestic and international travel history. Data were reviewed
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in the System for Enteric Disease Response, Investigation, and
Coordination, CDC'’s secure platform for outbreak investiga-

tions and coordination. Frequencies and percentages were
calculated in Stata (version 15.1; StataCorp) and stratified
by U.S. Census Bureau region. This activity was reviewed by
CDC, deemed not research, and was conducted consistent
with applicable federal law and CDC policy.*

Results

Characteristics of XDR Shigella Isolates
During January 2011-October 2023, a total of 510 XDR

Shigella isolates were identified; species information was
available for 505 (99%) of these, and the first XDR isolates
were identified in 2016. These XDR isolates account for
3.0% of 16,788 Shigella isolates with resistance information.
The percentage classified as XDR increased from 0% during
2011-2015 to 8.5% in 2023 (Figure), and 167 (32.7%) XDR
isolates were also found to be resistant to chloramphenicol; no
resistance to meropenem or fosfomycin was identified.

Characteristics of Patients with XDR Shigellosis

The median age of persons with XDR shigellosis was
41 years (IQR = 31-54 years) (Table 1). Among 492 persons
with available data on sex and age, 473 (96.1%) were aged
>18 years, including 424 (86.2%) men and 49 (10.0%)
women; 19 (3.9%) cases occurred in persons aged <18 years
(Supplementary Table). During the analysis period, most
XDR cases (415; 84.3%) occurred during 2022-2023. Among
388 persons with available race data, 292 (75.3%) identified as
White, 46 (11.9%) as Black or African American, 20 (5.2%)
as Asian, three (0.8%) as American Indian or Alaska Native,
two (0.5%) as Native Hawaiian or Pacific Islander, six (1.5%)
as multiracial, and 19 (4.9%) as other (Table 1). Among
270 persons with ethnicity data, 52 (19.3%) identified as
Hispanic or Latino. Among 116 patients with HIV status
available, 54 (46.6%) reported HIV co-infection. Among
258 patients for whom hospitalization data were available,
97 (37.6%) were hospitalized; information on duration of
hospitalization was not available. No deaths were reported.

Travel-Associated Cases

Information on domestic travel history was available for
227 persons, 54 (23.8%) of whom reported domestic travel
and 173 (76.2%) who reported no domestic travel. Among
205 persons for whom information on international travel his-
tory was available, 36 (17.6%) reported international travel and

*45 C.ER. part 46.102(1)(2), 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C.
Sect. 552a; 44 U.S.C. Sect. 3501 et seq.
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169 (82.4%) reported no international travel. Interpretation
was limited by missing dates of travel relative to illness onset.

Specimen Source, Shigella Species,
and Geographic Distribution

Among 498 isolates with known specimen source, 483
(97.0%) were from stool and nine (1.8%) were from blood;
the remaining six (1.2%) were from colon (one), rectal swab
(one), tissue (one), and other sources (three). Among the 505
XDR isolates with species data, 65.9% were Shigella sonnei
and 34.1% were Shigella flexneri (Table 2). By comparison,
S. flexneri made up 18.5% of all sequenced Shigella isolates
during the same period. XDR Shigella trends and species dis-
tribution were examined by U.S. Census Bureau region. The
percentage of XDR cases caused by S. flexneri varied by location
and time, peaking at 84.6% in the Northeast Region during
2021. In the West Region, the percentage reached 54.8% in
2023; in the Midwest Region, S. flexneri was first reported in
2023. The highest percentages of S. flexneri isolates among
XDR cases were in Oregon (15 of 215 71.4%), California (48
of 111; 43.2%), and Colorado (24 of 60; 40.0%). Some data
fields, including sexual exposure, housing status, and STT co-
infection, were incomplete and therefore not analyzed.

Discussion

The percentage of Shigella isolates with resistance data that
were XDR increased from 0% during 2011-2015 to 8.5% in
2023. Historically in the United States, shigellosis, a nationally
notifiable disease, primarily affected children and was most
often caused by drug-susceptible strains (7,4). In contrast,
during 20162023, persons with XDR shigellosis for whom
demographic data were available were predominantly non-
Hispanic White men. Sexual exposure data were incomplete
and not analyzed; however, previous studies identified sexual
contact among men who have sex with men as an important
Shigella transmission route (5). The emergence of XDR strains
raises concerns for persons with immunocompromise, includ-
ing those with HIV, for whom treatment options are limited
and risk for severe illness is higher (5,6). XDR Shigella co-
infection with other bacterial STTs has also been reported (7).

Species-specific factors were notable. S. sonnei has historically
predominated in U.S. surveillance (4). Although S. sonnei still
accounted for most XDR cases, the percentage of S. flexneri
XDR isolates (34.1%) was almost twice that in overall U.S.
Shigella surveillance (18.5%). This higher proportion of
S. flexneri among XDR isolates might reflect network-related
factors or regional antimicrobial pressures rather than intrinsic
biologic differences between species (8). Published studies
associate S. flexneri with more severe outcomes, including
dysentery, hospitalization, and a higher case-fatality rate (7).
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FIGURE. Number of sequenced Shigellaisolates submitted to PulseNet and percentage that were extensively drug resistant*t — United States,

January 2011-October 2023
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Abbreviations: AST = antimicrobial susceptibility testing; WGS = whole-genome sequencing; XDR = extensively drug resistant.
* XDR Shigella infections are resistant to ampicillin, azithromycin, ceftriaxone, ciprofloxacin, and trimethoprim-sulfamethoxazole, based on AST, WGS, or both.
t Of 16,788 isolates with resistance data, 15,278 had WGS only, 56 had AST only, and 1,454 had both WGS and AST data. Percent XDR was calculated among all isolates

with resistance data (16,788).

The combination of XDR strains, possible higher virulence of
S. flexneri, and risk among persons with immunocompromise
warrants further study. Interpretation of reported travel histo-
ries was limited by missing data and lack of timing information.

Clinicians should rely on AST results from a clinical labo-
ratory to guide therapy when possible. Treatment of XDR
shigellosis remains challenging because no optimal therapy
has been established. Chloramphenicol is not routinely recom-
mended for shigellosis in the United States. Pivmecillinam,
fosfomycin, and oral carbapenems (e.g., sulopenem) might be
effective (1,9), butas of 2025, none was approved by the Food
and Drug Administration (FDA) for shigellosis.

Limitations

The findings in this report are subject to at least four limita-
tions. First, surveillance likely underestimated XDR Shigella
isolate incidence: not all isolates were sequenced or had AST,
many specimens that were positive by culture-independent
diagnostic tests were not cultured, underdiagnosis and

176

incomplete reporting occurred, and submissions varied by
jurisdiction over time. Second, AST results were not available
for all isolates; however, given the high (>95%) concordance
between AST and WGS, WGS is considered an acceptable
method for surveillance (2). Third, WGS was limited before
2019, and state sequencing capacity varies, which might con-
tribute to regional differences and observed increases in XDR
detection. Finally, demographic, behavioral, and clinical data
were often incomplete, surveillance capacity varied across
jurisdictions, and travel history was missing for approximately
one half of patients with XDR shigellosis.

Implications for Public Health Practice

XDR Shigella infection is an emerging concern in the United
States. Because no oral antimicrobial agents are FDA approved,
prevention, early detection, AST-guided therapy, and timely

reporting are important to protect populations at higher risk
for XDR Shigella infection (10).

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | April 9, 2026 | Vol.75 | No. 13



Morbidity and Mortality Weekly Report

Acknowledgments

State and local health departments, laboratory partners, and all
epidemiologists involved in this investigation.

TABLE 1. Characteristics of persons with extensively drug-resistant
shigellosis — United States, 2011-2023

Characteristic (no. with available data) No. (%)
Age group and sex (492)
218yrs 473 (96.1)
Female 49(10.0)
Male 424 (86.2)
<18yrs 19 (3.9)
Female 9(1.8)
Male 10 (2.0)
Median age, yrs (IQR) 41 (31-54)
Race and ethnicity (388)
American Indian or Alaska Native 3(0.8)
Asian 20(5.2)
Black or African American 46(11.9)
Native Hawaiian or Pacific Islander 2(0.5)
White 292 (75.3)
Multiracial 6(1.5)
Other 19 (4.9)
Hispanic or Latino (270) 52(19.3)
HIV co-infection (116) 54 (46.6)
Hospitalization and death (258)
Hospitalization 97 (37.6)
Death 0(—)
Travel history
Domestic (227) 54 (23.8)
International (205) 36 (17.6)
Specimen source (498)
Stool 483 (97.0)
Blood 9(1.8)
Other* 6(1.2)

* Colon (one), rectal swab (one), tissue (one), and other sources (three).
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TABLE 2. Percentage of extensively drug-resistant Shigella* flexneri isolates among all XDR Shigella species isolates, by U.S. Census Bureau

region® and year — United States, 2011-2023"

Northeast Midwest South West Total

Total no. No. (%) Total no. No. (%) Total no. No. (%) Total no. No. (%) Total no. No. (%)
Year XDR* S. flexneri** XDR* S. flexneri** XDR* S. flexneri** XDR* S. flexneri** XDR* S. flexneri**
2016 1 0(—) 0 0(—) 0 0(—) 1 0(—) 2 0(—)
2017 0 0(—) 0 0(—) 0 0(—) 1 1(100.0) 1 1(100.0)
2018 0 0(—) 0 0(—) 3 0(—) 0 0(—) 3 0(—)
2019 1 0(—) 1 0(—) 2 0(—) 6 2(33.3) 10 2(20.0)
2020 10 0(—) 2 0(—) 0 0(—) 9 2(22.2) 21 2(9.5)
2021 13 11 (84.6) 1 0(—) 5 2 (40.0) 24 6 (25.0) 43 19 (44.2)
2022 26 15(57.7) 11 0(—) 22 9(40.9) 86 33(38.4) 145 57 (39.3)
2023 74 28 (37.8) 47 5(10.6) 66 7(10.6) 93 51 (54.8) 280 91 (32.5)
Total 125 54 (43.2) 62 5(8.1) 98 18(18.4) 220 95 (43.2) 505 172 (34.1)

Abbreviation: XDR = extensively drug resistant.

* XDR Shigella species isolates are defined as isolates that are resistant to ampicillin, azithromycin, ceftriaxone, ciprofloxacin, and trimethoprim-sulfamethoxazole.

T Five of 510 XDR isolates were excluded because species data were missing.

8 New York City and Los Angeles County were classified within the Northeast and West U.S. Census Bureau regions, respectively.
' No XDR Shigella cases were reported during 2011-2015; the first XDR cases were identified in 2016. The study period begins in 2011 because azithromycin was
added to the National Antimicrobial Resistance Monitoring System testing panel that year, and resistance to azithromycin is part of the XDR case definition.

** Among all XDR Shigella species isolates per region per year.
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