
Shigella is an enteric bacterial pathogen that causes 
diarrhea (sometimes bloody), fever, and cramps 

(1). An estimated 500,000 Shigella infections occur an-
nually in the United States (2). Shigella transmission 
is fecal–oral; it is easily spread person-to-person be-
cause of a low infectious dose. Outbreaks are most 
frequently documented in childcare settings but have 

also been reported among men who have sex with 
men (MSM) (3–7). Shigella infections are typically self-
limiting, but treatment is recommended for patients 
with severe illness or underlying immunocompro-
mising conditions (1,8). Antimicrobial drug treatment 
might shorten illness duration and is often used in 
childcare-associated outbreaks to prevent secondary 
transmission (1,8). When Shigella antimicrobial drug 
susceptibilities are unknown (e.g., when empiric ther-
apy is started before culture and sensitivity results are 
available) or if the isolate is resistant to ampicillin and 
trimethoprim/sulfamethoxazole, oral treatment op-
tions include ciprofloxacin or azithromycin (1). How-
ever, fluoroquinolones, including ciprofloxacin, are 
generally avoided for treatment in children because 
of the risk for musculoskeletal damage (9).

The emergence of Shigella with decreased suscep-
tibility to azithromycin (DSA) has been reported in 
Asia, Europe, North America, and Oceania (10–17). 
Local outbreaks and intercontinental sexual transmis-
sion of DSA-Shigella have been observed among MSM 
(10,15,18–20). Co-infection with other enteric patho-
gens and sexually transmitted diseases (STDs) have 
also been reported among MSM (20–24).

In 2016, the Clinical and Laboratory Standards 
Institute (CLSI) defined epidemiologic cutoff values 
for azithromycin resistance in S. sonnei or S. flexneri 
for the first time (25). Previously, the National Anti-
microbial Resistance Monitoring System (NARMS) 
had documented DSA (azithromycin MIC >16 µg/
mL) among Shigella isolates; during 2011–2015, DSA 
prevalence increased from 0.9% to 6.1% among S. son-
nei isolates and from 12.1% to 32.9% among S. flexneri 
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Shigellosis outbreaks caused by Shigella with decreased 
susceptibility to azithromycin (DSA-Shigella) among 
men who have sex with men (MSM) have been reported 
worldwide. We describe sexual health indicators and an-
timicrobial drug resistance for shigellosis cases in Min-
nesota, USA. We analyzed a sample of isolates received 
during 2012–2015 and cross-referenced cases with the 
Minnesota Department of Health Sexually Transmitted 
Disease Database to ascertain patients’ HIV status and 
recent chlamydia, gonorrhea, and syphilis infections. Of 
691 Shigella isolates, 46 (7%) were DSA-Shigella; 91% 
of DSA-Shigella patients were men, of whom 60% were 
living with HIV. Among men, those with DSA-Shigella in-
fection had greater odds of living with HIV, identifying as 
MSM, or having a recent diagnosis of a sexually trans-
mitted disease. DSA-Shigella was associated with MSM, 
HIV infection, and recent sexually transmitted disease. 
To decrease spread of DSA-Shigella, interventions tar-
geted at communities at high risk are needed.
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isolates submitted to NARMS (26). The Minnesota De-
partment of Health (MDH) Public Health Laboratory 
(PHL) began testing 10% of Shigella isolates for DSA 
in 2010 and found such an isolate in 2013. As a re-
sult, we began more extensive testing of isolates from 
2012 onward to characterize the emergence of DSA-
Shigella. The purpose of this study was to describe the 
relationship between the emergence of DSA-Shigella 
in Minnesota and HIV and bacterial STDs.

Materials and Methods
In Minnesota, all Shigella infections must be reported 
to MDH. In addition, clinical laboratories must sub-
mit isolates or clinical specimens to the MDH PHL. 
Phone interviews with patients are attempted by us-
ing a standard questionnaire.

We analyzed all shigellosis cases in Minnesota 
residents who had a sample collected during January 
1, 2012–December 31, 2015, that was culture-confirmed 
by the MDH PHL. Patients with >1 isolate were con-
sidered to have a new infection if specimens were col-
lected >90 days apart or were different Shigella species. 
We collected information by telephone interview on 
demographics, travel history, children in the house-
hold, contact with a childcare facility, ill contacts, 
symptom history, and antimicrobial drug treatment. 
During 2012–2014, sexual activity in the week before 
onset was noted on the case report form when report-
ed by the patient, but it was not routinely collected.

In 2015, sexual exposure questions (“in the 7 days 
before your onset of illness did you have any sexual 
contact with a male; did you have any sexual contact 
with a female?”) were added to the Shigella question-
naire for adult patients. Case name and date of birth 
were linked with the MDH STD, HIV, and Tuberculo-
sis Section database to obtain HIV, chlamydia, gonor-
rhea, and syphilis test results, and antimicrobial drug 
treatment for such infections occurring during the 12 
months before each Shigella isolation. Risk factors for 
HIV infection, such as identifying as an MSM during 
an HIV surveillance interview, were obtained for per-
sons living with HIV (PLWH). Children were defined 
as persons <18 years of age. Recent STD was defined 
as chlamydia, gonorrhea, or syphilis infection in the 
12 months before Shigella isolation.

We performed antimicrobial susceptibility test-
ing by using the modified Kirby-Bauer disk diffu-
sion method on all Shigella isolates collected during 
2013 and 2014. We also performed antimicrobial sus-
ceptibility testing on the following isolates collected 
during 2012 and 2015: all S. flexneri isolates, all iso-
lates from international travelers and adults, 75% of  
pediatric outbreak isolates, and 30% of the remaining  

sporadic pediatric isolates. The antimicrobial suscepti-
bility testing panel included 8 classes of antimicrobial 
drugs: aminoglycosides (gentamicin, streptomycin), 
cephems (cephalothin, ceftriaxone), folate-pathway 
inhibitors (sulfisoxazole, trimethoprim/sulfamethoxa-
zole), macrolides (azithromycin), penicillins (ampicil-
lin), phenicols (chloramphenicol), quinolones (cipro-
floxacin, nalidixic acid), and tetracylines (tetracycline). 
Susceptibility was classified by using CLSI guidance, 
including classifying DSA in S. flexneri as a <15 mm 
zone of inhibition for a disk containing 15 µg of azithro-
mycin (BD BBL Sensi-Disc; Becton Dickinson, https://
www.bd.com) (25). Because CLSI guidelines do not 
include disk diffusion epidemiologic cutoff values for 
use with S. sonnei, we conservatively defined DSA as no 
zone of inhibition (6 mm) by disk diffusion using disks 
containing 15 µg of azithromycin. A sample of isolates 
with DSA was submitted to NARMS for further char-
acterization by PCR for the macrolide resistance genes 
mphA and ermB. Multidrug resistance (MDR) was de-
fined as resistance to >3 antimicrobial drug classes and 
clinical resistance as resistance to >1 of the major anti-
microbial drug class (cephems, folate-pathway inhibi-
tors, macrolides, penicillins, quinolones).

We compiled descriptive and summary statis-
tics by using SAS version 9.4 (SAS Institute, https://
www.sas.com). We analyzed categorical variables by 
using Fisher exact or χ2 tests as appropriate and com-
pared medians by using 2-sided Wilcoxon rank-sum 
tests. Statistical significance was set at α<0.05.

Results
During 2012–2015, a total of 882 infections in 878 pa-
tients were confirmed as Shigella by the MDH PHL. 
Among the 882 infections, 750 (85%) were caused by 
S. sonnei, 125 (14%) by S. flexneri, 5 (0.6%) by S. boydii, 
and 2 (0.2%) by S. dysenteriae. Half (n = 442) of the 
infections were in children, 223 (25%) were in adult 
women, and 213 (24%) were in adult men (Figure 1).

Antimicrobial Drug Resistance
Antimicrobial susceptibility testing was performed 
for 691 (78%) isolates; 46 (7%) isolates had DSA (24 
[4%] of 559 S. sonnei isolates, 21 [17%] of 125 S. flexneri 
isolates, and 1 [20%] of 5 S. boydii isolates) (Table 1; 
Figure 1). Two DSA-Shigella isolates each were col-
lected during 2012 and 2013; the remaining 42 isolates 
were collected during 2014 (S. sonnei, 16; S. flexneri, 4) 
and 2015 (S. sonnei, 7; S. flexneri, 15) (Figure 2).

Isolates with resistance to >1 of the 8 classes of an-
timicrobial drugs tested were observed among all sex 
and age groups (Table 2). After we excluded interna-
tional travelers, we found that similar proportions of 
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isolates from children and women were resistant to 
each of the antimicrobial drug classes except for folate-
pathway inhibitors (children 57% resistant vs. women 
40% resistant; p<0.001) and phenicols (children 9% re-
sistant vs. women 3% resistant; p = 0.01). Isolates from 
men had a higher prevalence of resistance to all drug 
classes except for cephems and aminoglycosides and 
were more likely to have clinical resistance (Table 2).

Forty-two (91%) of the 46 DSA-Shigella infec-
tions were in men; among the other 4 infections, 1 
case in 2012 and 1 case in 2013 were in children and 
2 cases in 2014 were in women (Figure 2). In com-
parison, only 175 (27%) azithromycin-susceptible 
infections were in men (odds ratio [OR] 28.2, 95% CI 
10.0–79.8; p<0.001).

Three men had multiple Shigella infections. One 
patient had an azithromycin-susceptible S. sonnei in-
fection in 2013 and a DSA S. flexneri 3b infection in 
2015; 1 patient had a DSA S. flexneri 3b infection in 
2015 and an azithromycin-susceptible S. sonnei infec-
tion that had a specimen collection date 66 days lat-
er; and 1 patient had an azithromycin-susceptible S. 
sonnei infection in 2012, an azithromycin-susceptible  

S. flexneri 3a infection in 2014, and a DSA S. flexneri 
3b infection with a specimen collection date 104 days 
after the S. flexneri 3a infection.

Sixteen DSA isolates were further characterized 
by NARMS for macrolide resistance genes. All iso-
lates had the mphA resistance gene, and 15 isolates 
had the ermB resistance gene.

Illness Severity and Treatment
We found no major differences in the proportion of 
patients with fever, bloody diarrhea, or hospitalization 
among patients with DSA-Shigella compared with pa-
tients who had azithromycin-susceptible Shigella. The 
median duration of illness was longer for patients with 
DSA-Shigella (11 days) than for patients with azithro-
mycin-susceptible Shigella (9 days) (p = 0.004) (Table 3).

Information about antimicrobial drug treatment 
for shigellosis was available for 752 (85%) infections; 
514 (68%) patients were treated with 1 antimicrobial 
drug and 56 (7%) with multiple antimicrobial drugs. 
For 182 (24%) infections, the patient either refused 
treatment (n = 178) or could not recall whether treat-
ment had been given (n = 5). We found similar rates 
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Figure 1. Number of Shigella isolates for 
which AST was conducted, by demographic 
group among isolates received at the 
Minnesota Department of Health, 2012–2015. 
AST, antimicrobial susceptibility testing.

 
Table 1. Frequency of azithromycin zone of inhibition for Shigella isolates by species, Minnesota, USA, 2012–2015* 

Inhibition zone, mm 
No. (%) isolates 

S. sonnei, n = 559 S. flexneri, n = 125† S. boydii, n = 5 S. dysenteriae, n = 2 
6 24 (4) 18 (14) 1 (20) 0 
8 0 1 (0.8) 0 0 
12 0 1 (0.8) 0 0 
14 0 1 (0.8) 0 0 
15 1 (0.2) 0 0 0 
17 2 (0.4) 0 0 0 
18 3 (1) 0 0 0 
19 5 (1) 2 (2) 0 0 
20 23 (4) 4 (3) 0 0 
21–25 442 (79) 48 (38) 2 (40) 1 (50) 
26–30 58 (10) 44 (35) 2 (40) 0 
>30 1 (0.2) 6 (5) 0 1 (50) 
*Decreased susceptibility to azithromycin is defined as no zone of inhibition (6 mm) by disk diffusion using a disk containing 15 µg of azithromycin. 
†Decreased susceptibility to azithromycin is defined as a <15 mm zone of inhibition with a disk containing 15 µg of azithromycin. 
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of antimicrobial drug treatment infections with and 
without DSA (84% vs. 77%; p = 0.54). Patients who re-
ceived antimicrobial drug treatment reported longer 
durations of illness (median 9 days vs. 7 days; p = 0.04). 
Of 103 patients who had antimicrobial susceptibility 
testing and reported treatment with azithromycin, 4 
(4%) had DSA-Shigella isolates. Among patients given 
azithromycin, illness caused by DSA-Shigella tended to 
last longer than that caused by azithromycin-suscepti-
ble Shigella, but the difference was not significant (me-
dian 17 days vs. 7 days; p = 0.06).

Risk History
Patient interviews were completed for 610 (88%) of the 
691 isolates with antimicrobial susceptibility testing 
results, including 38/46 (82%) with DSA-Shigella and 
572/645 (88%) that were susceptible to azithromycin. 

No or few patients with DSA-Shigella were exposed 
to childcare settings (0% vs. 31%; OR undefined; 
p<0.001) or had children in their home (11% vs. 62%; 
OR 0.1, 95% CI 0.0–0.2; p<0.001). International travel 
was reported by the patient or patient’s healthcare 
provider for 3 (8%) of 39 patients with DSA-Shigella 
and by 66 (12%) of 573 patients with azithromycin-
susceptible Shigella (OR 0.6, 95% CI 0.2–2.1; p = 0.61).

Travel to Asia was reported by all 3 patients with 
DSA-Shigella infections who reported international 
travel; 2 were women and 1 was a child. Among those 
asked, sexual contact with a man in the week before 
illness onset was reported by 16 (62%) of 26 men with 
DSA-Shigella and 13 (33%) of 40 men with azithro-
mycin-susceptible Shigella isolates (OR 3.3,  95% CI 
1.2–9.3; p = 0.02). Of the 29 male patients reporting 
sexual contact with a man, 1 patient with an azithro-
mycin-susceptible infection reported international 
travel; none reported contact with childcare or chil-
dren in the household. Among the 66 patients who 
had sexual contact information on their shigellosis in-
terview and after combining sexual history data from  
the HIV/STD surveillance database (n = 63), 88% of 
men with DSA-Shigella either identified themselves as 
an MSM during an HIV/STD interview or reported 
sexual contact with a man versus 33% of those with 
azithromycin-susceptible Shigella.

No recent STDs were reported among children. 
Among the 440 isolates collected from adults, 66 
(15%) were from PLWH, and 41 (9%) were from pa-
tients with a recent STD. Seven (3%) of 223 women 
were either PLWH (n = 1) or had a recent STD (n = 6); 
none of these patients had DSA-Shigella. Eighty (37%) 

670 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 26, No. 4, April 2020

Figure 2. Percentage of 46 clinical Shigella isolates tested at 
the Minnesota Department of Health that had DSA, by year and 
demographic group, 2012–2015. DSA, decreased susceptibility  
to azithromycin.

 
 
Table 2. Antimicrobial drug class resistance for Shigella isolates, by patient sex, age, and international travel status, Minnesota, USA, 
2012–2015* 

Characteristic Total, n = 691 

Known 
international 
travel, n = 69 

Men, n = 
194† 

Children and 
women, n = 

428‡ OR (95% CI)§ p value 
Antimicrobial drug class (drug) 

 
 

    

 Aminoglycoside (GEN, STR) 660 (96) 61 (88) 191 (98) 408 (95) 3.1 (0.9–10.6) 0.07 
 Cephem (CRO, CEF) 13 (2) 2 (3) 3 (2) 8 (2) 0.8 (0.2–3.1) 1.0 
 Folate-pathway inhibitor (SUL, SXT) 416 (60) 56 (81) 148 (76) 212 (50) 3.3 (2.2–4.8) <0.001 
 Macrolide (AZT) 46 (7) 3 (4) 42 (22) 1 (0) 118.0 (16.1–864.7) <0.001 
 Penicillin (AMP) 162 (23) 27 (39) 74 (38) 61 (14) 3.7 (2.5–5.5) <0.001 
 Phenicol (CHL) 76 (11) 22 (32) 26 (13) 28 (7) 2.2 (1.3–3.9) 0.01 
 Quinolone (CIP, NAL) 52 (8) 23 (33) 23 (12) 6 (1) 9.5 (3.8–23.6) <0.001 
 Tetracycline (TET) 257 (37) 60 (87) 124 (64) 73 (17) 8.6 (5.9–12.7) <0.001 
Class resistance       
 No resistance detected 6 (1) 2 (3) 0 (0) 4 (1) NA 0.32 
 ≥3 classes 266 (38) 60 (87) 130 (67) 76 (18) 9.4 (6.4–13.9) <0.001 
 Clinical resistance¶ 486 (70) 66 (96) 173 (89) 247 (58) 6.0 (3.7–9.9) <0.001 
*Values are no. (%)  resistant except as indicated. Adults are persons >18 years of age; children are persons <18 years of age. AMP, ampicillin; AZT, 
azithromycin; CHL, chloramphenicol; CEF, cephalothin; CIP, ciprofloxacin; CRO, ceftriaxone; GEN gentamicin; NA, not applicable; NAL, nalidixic acid; 
OR, odds ratio; STR, streptomycin; SUL, sulfisoxazole; SXT, trimethoprim/sulfamethoxazole; TET, tetracycline. 
†Total excludes 23 known international travelers. 
‡Total excludes 46 known international travelers. 
§Comparison of men with children and women. Reference group is children and women. 
¶Resistance to >1 of the following antimicrobial drug classes: cephem, folate-pathway inhibitor, macrolide, penicillin, quinolone. 
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of 217 isolates collected from men were either from 
PLWH (n = 65, including 2 patients with 2 Shigella 
infections, and 1 patient with 3 Shigella infections) or 
had a recent STD (n = 36, including 21 patients who 
were also PLWH). Thirty-two (76%) of 42 men with 
DSA-Shigella were PLWH (n = 25) or had a recent STD 
(n = 20, including 13 who were also PLWH).

Men with DSA-Shigella had greater odds of recent 
infection with chlamydia (OR 8.3; p<0.001), gonor-
rhea (OR 5.2; p = 0.001), syphilis (OR 11.7; p = 0.003), 
any recent STD (OR 9.0; p<0.001), and multiple recent 
STDs (OR 9.3; p<0.001) compared with men who had 
susceptible Shigella infections (Table 4). In addition, 
HIV infection was more common among those with 
DSA-Shigella (60% vs. 23%; p<0.001).

We used a multivariate model that included only 
men and the variables HIV infection and recent STD. 
In this model, we found that HIV infection (adjusted 
OR 3.5, 95% CI 1.6–7.6; p = 0.001) and a recent STD 
(adjusted OR 6.7, 95% CI 2.8–15.5; p<0.001) were in-
dependently associated with DSA-Shigella.

Men who were PLWH were not ill longer (me-
dian 11 days vs. 9 days; p = 0.10) and did not have 
higher rates of hospitalization (38% vs. 28%; p = 0.14) 
than other men and did not have higher rates of hos-
pitalization except for PLWH with CD4 counts <200 
cells/mm3. We found no difference in illness severity 
among PLWH based on CD4 count. However, pa-
tients who were not known to be PLWH had lower 
rates of hospitalization and shorter median duration 
of illness than patients who were PLWH with CD4 
counts >200 cells/mm3 (Table 3). Rates of antimicro-
bial drug treatment for shigellosis were not higher 
for PLWH among men (79% vs. 83%; OR 0.8, 95% CI 
0.3–1.8; p = 0.66). Isolates from men who were PLWH 
were more likely than those from other adult males 

to be MDR (91% vs. 61%; OR 6.4, 95% CI 2.6–15.8; 
p<0.001), to have clinically relevant resistance (100% 
vs. 86%; OR undefined; p<0.001), or to be DSA (38% 
vs. 11%; OR 5.0, 95% CI 2.4–10.1; p<0.001).

Discussion
We identified DSA among multiple Shigella species 
in Minnesota during 2012–2015. In addition to DSA, 
we found >1 isolates with resistance to clinically rel-
evant oral antimicrobial drugs and a parenteral agent 
(ceftriaxone). Increasing resistance to azithromycin 
has been reported through national antimicrobial 
drug resistance surveillance every year since 2011 
(26). However, resistance profiles differed across 
groups at risk for shigellosis; 42 of the 43 domestical-
ly acquired DSA-Shigella cases in Minnesota occurred 
among men, 60% of whom were also infected with 
HIV. This trend has been observed in other jurisdic-
tions and has implications for clinical testing, public 
health surveillance, case management, and preven-
tion efforts (27–29).

DSA-Shigella was strongly independently asso-
ciated with HIV infection and having a recent STD 
diagnosis. Identifying as an MSM or being a man re-
porting sexual contact with a man was also associated 
with DSA-Shigella despite the limited data available. 
Among men with shigellosis, 37% overall and 76% of 
those with DSA-Shigella were either PLWH or had a 
recent STD. These findings are consistent with other 
shigellosis outbreak reports among MSM but pres-
ent more robust estimates of recent STD prevalence 
among shigellosis patients (20,22,27). Co-infection 
with STDs is of particular concern because azithromy-
cin is recommended as a treatment for chlamydia, as 
well as for gonorrhea in conjunction with ceftriaxone 
(30). Nearly half of men with DSA-Shigella in this study 
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Table 3. Reported symptoms and illness severity of patients with shigellosis, by azithromycin susceptibility status and CD4 count, 
Minnesota, USA, 2012–2015* 

Characteristic 

DSA status, n = 691 

 

CD4 count, cells/mm3, n = 878† 

DSA, n = 
46‡ 

Azithromycin 
susceptible, 

n = 64§ OR (95% CI)¶ p value 
<200, n = 

6 
200–500, n 

= 21 
>500, n = 

35 

Not known to 
be PLWH, n 

= 816 p value 
Bloody diarrhea 13 (35) 247 (45) 0.7 (0.3–1.3) 0.31  2 (50) 6 (46) 9 (33) 319 (46) 0.65 
Fever 23 (66) 406 (74) 0.7 (0.3–1.4) 0.32  3 (75) 9 (69) 18 (69) 525 (75) 0.89 
Hospitalized 8 (17) 136 (21) 0.8 (0.4–1.7) 0.71  3 (50) 8 (38) 13 (37) 143 (18) <0.001# 

Death 0 1 (0) NA 1.00  0 0 0 1 (0) 0.99 
Median illness 
duration, d 
(range) 

11 (3–91) 9 (1–125) NA 0.004  7 (3–15) 11.5 (4–23) 11 (3–32) 8 (0–125) 0.03** 

*Values are no. (%) unless otherwise indicated. DSA, decreased susceptibility to azithromycin; OR, odds ratio; NA, not applicable; PLWH, person living 
with HIV. 
†Total number of infections was 882. However, CD4 count was not available for 4 PLWH. 
‡Species distribution: Shigella sonnei, 52%; S. flexneri, 46%; S. boydii, 2%. 
§Species distribution: S. sonnei, 83%; S. flexneri, 16%; S. boydii, 0.6%; S. dysenteriae, 0.3%. 
¶Reference group is azithromycin-susceptible patients. 
#Patients not known to be PLWH had lower hospitalization rates. 
**Patients not known to be PLWH had shorter median duration of illness than PLWH with CD4 counts >200 cells/mm3. 
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were given a diagnosis of, and presumably treated for, 
an STD during the previous year. Treatment of STDs 
with azithromycin might select for drug-resistant Shi-
gella strains circulating in this population. In addition, 
immunosuppression caused by HIV infection might 
increase shedding duration and thus the likelihood 
of Shigella transmission (31). In our study, severity 
and duration of illness were not related to CD4 count. 
However, the sample sizes were small.

Transmission of Shigella through sexual contact 
or activity among MSM was first noted during the 
1970s, and outbreaks continue to be documented in 
the United States and worldwide (14,19,32). Similar 
to the findings presented in our study, MDR shigel-
losis has been documented among MSM populations 
worldwide (18,20,33). Overall, MSM are at greater risk 
for sexually transmitted Shigella infections, and HIV in-
fection can increase the risk for contracting shigellosis 
(34). Efforts to prevent the spread of shigellosis should 
include outreach to MSM communities to encourage 
hand and body washing before and after sex, washing 
sex toys, waiting to have sex until convalescent-phase 
stool testing confirms that shedding has stopped (or 
a few weeks if convalescent-phase testing is not per-
formed), asking sexual partners whether they have 
recently been ill with diarrhea, and use of barriers to 
prevent fecal–oral contact during sexual activity (35).

Additional data about shedding in the context 
of DSA or HIV infection would help refine this guid-
ance. General shigellosis prevention messages, such 
as avoiding certain activities such as preparing food 
for others and swimming while ill, should also be in-
cluded. In addition, because of the high prevalence 
of HIV and recent STDs among men with shigello-
sis, clinicians might use a diagnosis of shigellosis in a 
man as a reason for HIV and STD screening and use 
HIV or STD diagnoses to counsel about prevention 
of shigellosis and other sexually transmitted enteric 
infections (29). Because patients could seek care from 
clinicians working with MSM in the context of STDs or  

general practitioners who might not provide treat-
ment for STD patients, cross-training is needed to 
educate providers for prevention of shigellosis and 
potential indicators for STD risk.

Shigellosis is typically self-limited and does not 
require antimicrobial drug treatment, even among 
PLWH, unless CD4 counts are <500 cells/mm3 (8). 
If treatment is deemed necessary because of severity 
of illness or public health restrictions, antimicrobial 
susceptibility testing results should be used to guide 
antimicrobial drug treatment if possible. However, 
clinical breakpoints for azithromycin resistance in 
Shigella have not been established for clinical labora-
tories. CLSI recently established epidemiologic cut-
off values (ECVs) for azithromycin nonsusceptibility 
by using MICs for S. flexneri and S. sonnei and disk 
diffusion for S. flexneri (25). In the absence of clinical 
breakpoints, ECVs are needed for disk diffusion for 
S. sonnei. Although ECVs are useful for epidemiolog-
ic purposes, they are not useful for clinical decision 
making. Azithromycin is a recommended treatment 
option for shigellosis; therefore, clinical breakpoints 
are urgently needed. Clinicians should consider anti-
microbial drug–resistant shigellosis in MSM patients 
who have diarrhea, and should specifically request 
antimicrobial drug susceptibility testing for Shigella-
positive specimens because such testing is not per-
formed routinely in many clinical laboratories.

In our study, patients with DSA-Shigella had a 
longer duration of illness, but did not experience 
more severe illness by other measures (i.e., fever, 
bloody diarrhea, hospitalization). Appropriate anti-
microbial drug treatment can shorten the duration of 
Shigella carriage and is often used in an attempt to re-
duce transmission during outbreaks. However, data 
about the effectiveness of this strategy are lacking (1). 
Increasing awareness among clinicians is key to in-
creasing stool testing and subsequent antimicrobial 
susceptibility testing before treatment. Regardless 
of treatment strategy, adults with shigellosis should 
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Table 4. Sexually transmitted diseases reported in the 12 months before Shigella specimen collection for 217 men with shigellosis, by 
azithromycin susceptibility status, Minnesota, USA, 2012–2015* 

Disease DSA, n = 42, no. (%) 
Azithromycin susceptible, 

n = 175, no. (%) OR (95% CI)† p value 
Chlamydia 13 (31) 9 (5) 8.3 (3.2–21.1) <0.001 
Gonorrhea 10 (24) 10 (6) 5.2 (2.0–13.4) 0.001 
Syphilis 5 (12) 2 (1) 11.7 (2.2–62.6) 0.003 
HIV‡ 25 (60) 40 (23) 5.0 (2.4–10.1) <0.001 
Any bacterial STD§ 20 (48) 16 (9) 9.0 (4.1–20.0) <0.001 
Multiple bacterial STDs§ 9 (21) 5 (3) 9.3 (2.9–29.4) <0.001 
*All Shigella infections reported in men are included. Two men who were PLWH had 2 Shigella infections, and 1 man who was PLWH had 3 Shigella 
infections during the study period. DSA, decreased susceptibility to azithromycin; OR, odds ratio; PLWA, persons living with HIV; STD, sexually 
transmitted disease. 
†Reference group is men with azithromycin-susceptible Shigella. 
‡HIV positive at any time before Shigella isolation. 
§Chlamydia, gonorrhea, or syphilis only. 
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be counseled about prevention, including waiting to 
engage in sexual activity while experiencing and con-
valescing from diarrhea and using barriers to prevent 
fecal–oral contact.

In addition to Shigella outbreak detection, whole-
genome sequencing (WGS) can be used to determine 
genes that predict resistance to antimicrobial drugs. 
Most of the DSA isolates tested in our study contained 
mphA and ermB genes, both of which are known to 
confer macrolide resistance (36). The increasing use 
of culture-independent diagnostic testing (CIDT) at 
clinical laboratories could result in reduced avail-
ability of isolates for WGS and susceptibility testing 
if the capacity to culture CIDT-positive specimens is 
eliminated from clinical laboratories. To preserve the 
isolates necessary for determining antimicrobial drug 
susceptibility and outbreak detection, clinicians are 
encouraged to order reflex culture for CIDT-positive 
specimens. Ultimately, isolates should be submitted 
for antimicrobial susceptibility testing, or WGS if an-
timicrobial susceptibility testing is not available, to 
determine antimicrobial drug susceptibility.

Our study findings have limitations. These find-
ings might not be generalizable beyond Minnesota. 
Case-patients who were given any antimicrobial 
drugs for shigellosis had longer duration of illness; 
however, these patients might have received antimi-
crobial drugs because they had been ill longer, had 
more severe illness, or had other concurrent condi-
tions. Both data sources are likely incomplete. MSM 
are probably underreported because both data sourc-
es for sexual practices were consistently obtained only 
during 2015 for shigellosis patients, and sex of sexual 
partners is not always included on STD or HIV case 
reports. Also, the period of interest varied between 
the Shigella and HIV/STD case reports, which limited 
the conclusions that can be drawn from combining 
those data. Finally, the number of DSA-Shigella pa-
tients was small, which limited the power of analyses 
by Shigella species.

In conclusion, antimicrobial drug–resistant shig-
ellosis is a growing threat to public health. Treatment 
recommendations have been modified from ampicil-
lin or trimethoprim/sulfamethoxazole to azithromy-
cin, ciprofloxacin, or ceftriaxone to account for in-
creasing resistance to ampicillin and trimethoprim/
sulfamethoxazole (1,8). However, in Minnesota, 
prevalence of DSA is increasing among Shigella iso-
lates, primarily among adult men, PLWH, and those 
who have had a recent diagnosis of an STD. Men 
with Shigella infections appear to be at higher risk for 
MDR; almost 70% of isolates are not susceptible to >3 
antimicrobial drug classes. Almost half of men with 

DSA-Shigella infections had a recent STD, indicating 
that further population-level interventions, such as 
educational campaigns, are needed to reduce enteric 
infections spread through sexual activity.
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