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Extensively Drug-Resistant Salmonella Typhi Infections Among 

U.S. Residents Without International Travel 
 
Summary  
The Centers for Disease Control and Prevention (CDC) is providing—  

1) Information on extensively drug-resistant (XDR) Salmonella Typhi (Typhi) 
infections among U.S. residents without international travel, and  
2) Treatment recommendations for XDR Typhi infection. 

Clinicians should consider empiric treatment with a carbapenem, azithromycin, or both 
agents for suspected typhoid fever in patients who did not travel out of the United 
States and for those who traveled to Pakistan or Iraq. Ceftriaxone remains an 
appropriate empiric treatment option for patients who traveled to countries other than 
Pakistan and Iraq. Clinicians should adjust treatment based on results of susceptibility 
testing.  
 
Background 
Typhoid fever is a systemic illness caused by the bacterium Salmonella enterica 
serotype Typhi (Typhi). Most people in the United States diagnosed with typhoid fever 
acquired it during international travel, but some acquired it in the United States. The 
disease is treated with antibiotics; without appropriate antibiotic treatment,12–30% of 
people with typhoid fever will die.  
Typhi is transmitted through contaminated food and water and person-to-person 
contact. CDC recommends vaccination for people traveling to places where typhoid 
fever is common. Because typhoid fever vaccines are not 100% effective, travelers 
should always practice safe eating and drinking habits to help prevent infection.  
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In 2016, a large outbreak of extensively drug-resistant (XDR) Typhi infections began in 
Sindh province, Pakistan [1]. XDR Typhi strains are resistant to antibiotics generally 
recommended to treat typhoid fever, including ampicillin, ceftriaxone, chloramphenicol, 
ciprofloxacin, and trimethoprim-sulfamethoxazole. Isolates from patients linked to the 
outbreak in Pakistan are susceptible to carbapenems and azithromycin. Infections 
among travelers to or from Pakistan have been reported globally, including in the 
United States.  
As of January 14, 2021, CDC has received 71 reports of XDR Typhi infection in the 
United States, with specimens obtained from February 9, 2018, through November 16, 
2020. Among 67 patients with known travel history, 58 (87%) had traveled to Pakistan 
in the 30 days before illness began (Figure). Nine (13%) patients from six states (NY 
CA, IL, MD, NJ, and TX) reported that they had not traveled to Pakistan or any other 
country. Specimens from these nine patients were obtained from November 7, 2019, 
through October 7, 2020, with eight obtained in 2020. Susceptibility testing of these 
specimens showed the same resistance pattern described in Pakistan. CDC has not 
identified linkages among these patients or a common source of infection.  
Case reporting of U.S. Typhi infections for 2020 is not yet complete. To date, 17 states 
have reported Typhi cases for 2020 compared with 39 states for 2019. Among 11 
patients without international travel in 2020, eight patients were infected with XDR 
Typhi, one patient was infected with non-XDR Typhi, and susceptibility testing is 
pending for two others. 
Before the outbreak in Pakistan, no case of ceftriaxone-resistant Typhi infection had 
been identified in the United States [2]. An unrelated cluster of ceftriaxone-resistant 
Typhi infections linked to Iraq has been reported in the United States and the United 
Kingdom [2].  
This investigation is ongoing. 
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Figure. XDR Typhi cases by month of first positive culture and travel history 
— United States, 2018–2020 (n = 71) 

 
 

Recommendations for Clinicians 
• Consider that typhoid fever symptoms and clinical presentation may resemble 

those of other febrile infectious diseases. 
o Symptoms of typhoid fever include fever, headache, constipation or 

diarrhea, malaise, chills, and myalgias. 
o Severe or complicated typhoid fever can include bacteremia with sepsis or 

shock, gastrointestinal complications (e.g., intestinal perforation, 
peritonitis, intestinal hemorrhage, hepatitis), and neurologic complications 
(e.g., encephalopathy). 

• Obtain a 30-day international travel history from all patients with suspected or 
confirmed typhoid fever. 

o Although most Typhi infections are acquired during international travel, 
Typhi can be acquired in the United States. 

• Order blood cultures if typhoid fever is suspected; multiple cultures are usually 
needed. 

o Bone marrow cultures have the highest sensitivity and may be considered 
for some patients, such as those who have already started or completed a 
course of antimicrobial treatment. 

o Stool, urine, and duodenal cultures may also be helpful. 
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• Order antimicrobial susceptibility testing for Typhi isolates and adjust treatment 
accordingly. 

• Consider the following in the selection of empiric treatment for patients with 
typhoid fever while awaiting susceptibility testing results and when the patient is 
not linked to a culture-confirmed case of typhoid fever with a known 
antimicrobial resistance profile.  

o U.S. patients who did not travel outside the United States in the 30 days 
before illness began: Patients might be infected with XDR Typhi. Consider 
prescribing a carbapenem (particularly if patients have severe or 
complicated illness) or azithromycin for empiric treatment. 

o U.S. patients who traveled to Pakistan in the 30 days before illness began: 
Most patients are infected with XDR Typhi [2]. Prescribe a carbapenem 
(particularly if patients have severe or complicated illness) or azithromycin 
for empiric treatment. 

o U.S. patients who traveled to Iraq in the 30 days before illness began: 
Most patients have strains that are resistant or have reduced susceptibility 
to ciprofloxacin; some strains are also resistant to ampicillin and 
ceftriaxone [2]. Consider prescribing a carbapenem (particularly if patients 
have severe or complicated illness) or azithromycin for empiric treatment. 

o U.S. patients who traveled to countries other than Pakistan and Iraq in the 
30 days before illness began: Most patients have strains that are 
susceptible to ceftriaxone [2], which remains an appropriate empiric 
treatment option. 

• Consider that resistance to meropenem (a carbapenem) or azithromycin has not 
been documented in Typhi isolated in the United States during the past five 
years. 

o About 80% of Typhi strains isolated in the United States now are resistant 
or have decreased susceptibility to ciprofloxacin [3]. 

• Treat patients with XDR Typhi infection with a carbapenem, azithromycin, or 
both. 

o Treat patients with severe or complicated illness with a carbapenem, such 
as meropenem. Case reports have suggested that patients who do not 
improve on a carbapenem alone may benefit from the addition of a 
second antibiotic, such as azithromycin [4–7]. 

o Patients with uncomplicated illness may be treated with oral azithromycin 
alone. 

• Vaccinate patients who are at high risk for typhoid fever, including those 
traveling to parts of the world where typhoid fever is common, those in close 
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contact with a typhoid carrier, and those who might work with Typhi in a 
laboratory. 

• Counsel travelers about safe eating and drinking practices and advise them that 
vaccination is not 100% effective. People can become infected with Typhi 
through contaminated food and water and through person-to-person contact. 

• Follow local health department requirements for reporting typhoid fever, which is 
a nationally notifiable illness. Because of the risk of asymptomatic carriage after 
recovery, many health departments recommend follow-up testing to ensure 
microbiological cure before people in high risk occupations, such as food 
handlers, daycare workers, and healthcare workers, return to work. 

 
Additional Resources 
More typhoid fever information for healthcare professionals 
Travel notice about XDR typhoid fever in Pakistan 
Information about typhoid vaccination 
Food and water safety tips for international travelers  
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DHEC contact information for reportable diseases and reporting 
requirements  
Reporting of Typhoid fever (Salmonella typhi) is consistent with South Carolina Law requiring the 
reporting of diseases and conditions to your state or local public health department. (State Law # 44-29-
10 and Regulation # 61-20) as per the DHEC 2021 List of Reportable Conditions available at:  
https://www.scdhec.gov/sites/default/files/Library/CR-009025.pdf 

Federal HIPAA legislation allows disclosure of protected health information, without consent of the 
individual, to public health authorities to collect and receive such information for the purpose of 
preventing or controlling disease. (HIPAA 45 CFR §164.512).  

  
Regional Public Health Offices – 2021 

Mail or call reports to the Epidemiology Office in each Public Health Region 
 

MAIL TO: 
Lowcountry 

4050 Bridge View Drive, Suite 600 
N. Charleston, SC 29405 

Fax: (843) 953-0051 

Midlands 
2000 Hampton Street 
Columbia, SC 29204 
Fax: (803) 576-2993 

Pee Dee 
1931 Industrial Park Road 

Conway, SC 29526 
Fax:  (843) 915-6502 
Fax2: (843) 915-6506  

Upstate 
200 University Ridge 
Greenville, SC 29602 
Fax: (864) 282-4373 

    
CALL TO: 

Lowcountry Midlands Pee Dee Upstate 
Allendale, Bamberg, Beaufort,  
Berkeley, Calhoun, Charleston,  
Colleton, Dorchester, Hampton,  
Jasper, Orangeburg 
 
Office: (843) 441-1091 
Nights/Weekends: (843) 441-1091  

Aiken, Barnwell, Chester, 
Edgefield, Fairfield, Kershaw, 
Lancaster, Lexington, Newberry, 
Richland, Saluda, York 
 
Office: (888) 801-1046 
Nights/Weekends: (888) 801-1046 

Clarendon, Chesterfield, 
Darlington, Dillon, Florence, 
Georgetown, Horry, Lee, Marion, 
Marlboro, Sumter, Williamsburg 
 
Office: (843) 915-8886 
Nights/Weekends: (843) 915-8845 

Abbeville, Anderson, Cherokee, 
Greenville, Greenwood, 
Laurens, McCormick, Oconee, 
Pickens, Spartanburg, Union 
 
Office: (864) 372-3133 
Nights/Weekends: (864) 423-6648 

    

For information on reportable conditions, see   
https://www.scdhec.gov/ReportableConditions 

DHEC Bureau of Communicable  
Disease Prevention & Control 

Division of Acute Disease Epidemiology 
2100 Bull St ∙ Columbia, SC  29201 

Phone: (803) 898-0861∙ Fax: (803) 898-0897 
Nights / Weekends: 1-888-847-0902 

 

 
Categories of Health Alert messages: 
Health Alert Conveys the highest level of importance; warrants immediate action or attention. 
Health Advisory Provides important information for a specific incident or situation; may not require immediate action. 
Health Update Provides updated information regarding an incident or situation; unlikely to require immediate action. 
Info Service  Provides general information that is not necessarily considered to be of an emergent nature. 
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