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Contact Info

• Plague is caused by Yersinia pestis, a gram-negative bacillus most frequently transmitted to humans by 
the bites of infected fleas. 

• The bubonic and pneumonic forms of plague are most common and, if left untreated, have fatality 
rates up to 50% and 90%, respectively.

• Plague remains endemic in countries throughout Africa, Asia, and the Americas.

• Y. pestis is a Tier 1 Select Bioterrorism Agent. A bioterrorism attack using Y. pestis could have 
devastating impacts on society. 

• Guidelines for treatment and post-exposure prophylaxis of plague were published in 2000 by a non-
governmental working group (Inglesby, et al.). However, since then several clinical studies have 
contributed to advancements in the field, and additional antimicrobials have been approved by the 
FDA for plague. 
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Next Steps & Future Directions

Background Results

Methods

• The plague clinical guidelines will be published in MMWR by summer 2021.

• Communication strategies to disseminate these guidelines widely are in 
development. These include toolkits to be shared with federal, state, and local 
public health agencies. 

• Collaborate with clinical organizations to develop practical resources for health 
care providers and specific patient populations. 

• Our team has begun the same process to update guidelines for treatment and 
prophylaxis of tularemia. 

Table 1. Treatment of Adults and Children ≥1 Month of Age with Primary Pneumonic or Septicemic Plague

Table 2. Pre- and Post-Exposure Prophylaxis for Adults & Children ≥1 Month of Age 
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Category
Antimicrobial,

Class
Dosing for Adults Dosing for Children ≥ 1 Month of Age

First-line

Ciprofloxacin 

Fluoroquinolone

400 mg every 8 hours IV

750 mg every 12 hours PO

10 mg/kg every 8 or 12 hours IV 
15 mg/kg every 12 hours PO

(maximum 400 mg/dose IV, 750 mg/dose PO)
Levofloxacin 

Fluoroquinolone

750 mg every 24 hours IV or PO Infants ≥6 months and children: 8 mg/kg every 12 hours IV or PO  (maximum 250 mg/dose) 
For pediatric patients >50 kg: 500-750 mg every 24 hours IV or PO

Moxifloxacin 

Fluoroquinolone

400 mg every 24 hours IV or PO Moxifloxacin is considered an alternative for children due to lack of FDA approval and 
higher reported rates of prolonged QTc compared with other fluoroquinolones. 

Gentamicin*

Aminoglycoside

5 mg/kg every 24 hours IV or IM 4.5-7.5 mg/kg every 24 hours IV or IM

Streptomycin 

Aminoglycoside

1 g every 12 hours IV or IM 15 mg/kg every 12 hours IV or IM 
(maximum dose 1 g every 12 hours)

Alternatives

Doxycycline 

Tetracycline

200 mg loading dose, then 100 mg every 12 hours IV or PO Body weight <45 kg: 4.4 mg/kg loading dose, then 2.2 mg/kg every 12 hours IV or PO

Body weight ≥45 kg: 200 mg loading dose, then 100 mg every 12 hours IV or PO
Chloramphenicol* 

Chloramphenicol

25 mg/kg every 6 hours IV  

(maximum 1 g/dose)

25 mg/kg every 6 hours IV 

(maximum 1 g/dose) 
Ofloxacin* 

Fluoroquinolone

400 mg every 12 hours PO 7.5 mg/kg every 12 hours PO

Gemifloxacin 

Fluoroquinolone

320 mg every 24 hours PO Not recommended for children due to lack of safety data in this population. 

Amikacin*

Aminoglycoside

15-20 mg/kg every 24 hours IV or IM 15-20 mg/kg every 24 hours IV or IM

Tobramycin*

Aminoglycoside

5-7 mg/kg every 24 hours IV or IM 4.5-7.5 mg/kg every 24 hours IV or IM

Plazomicin* 

Aminoglycoside

15 mg/kg every 24 hours IV Not recommended for children ≥ 1 month to 17 years of age due to lack of published data 

on its use in this population. 
Trimethoprim-

sulfamethoxazole*

Sulfonamide

5 mg/kg (trimethoprim component) every 8 hours  IV or PO Infants and children > 2 months of age: 5 mg/kg (trimethoprim component) every 12 hours

Moxifloxacin†

Fluoroquinolone

See first-line section. Infants ≥3 months and children <2 years:  6 mg/kg every 12 hours IV or PO
Children 2 to 5 years: 5 mg/kg every 12 hours IV or PO

Children 6 to 11 years: 4 mg/kg every 12 hours IV or PO
Children and adolescents 12 to 17 years: Body weight <45 kg: 4 mg/kg every 12 hours IV or 

PO, Maximum dose for all children <45 kg: 200 mg/dose
Body weight ≥45 kg: 400 mg every 24 hours IV or PO

Primary changes to the guidelines:
• Simplified to treatment versus prophylaxis scenarios. Previous recommendations published in 

2000 were grouped into contained casualty versus mass casualty scenarios. 
• Expanded recommendations to clinical forms of plague other than pneumonic – including 

bubonic, septicemic, pharyngeal, and meningeal plague. 
• Added recommendations for neonates and breastfeeding infants.
• Recommended ciprofloxacin, levofloxacin, and moxifloxacin as a first-line (preferred) 

treatment agents. 
• Added several same-class alternatives to first-line fluoroquinolones, aminoglycosides, and 

tetracyclines. 
• Added trimethoprim-sulfamethoxazole as an alternative option for prophylaxis.
• Included recommendations for pre-exposure prophylaxis in specific situations, in addition to 

post-exposure prophylaxis.
• Treatment and prophylaxis recommendations for adults and children >1 month of age are 

displayed in Tables 1 & 2. Recommendations for additional clinical forms of plague (e.g., 
bubonic) and populations (e.g., pregnant women) will be published in MMWR.

• The guidelines development team conducted systematic literature reviews on:
❖ Individual-level data on antimicrobial treatment of human plague, including 275 

articles and 762 cases of human plague 
❖ Aggregate-level data on antimicrobial treatment of human plague, including 26 articles 

and 2631 cases of human plague  
❖ Plague in pregnant women, including 59 articles and 160 cases of plague in pregnant 

women
❖ Safety of antimicrobials for plague in pregnant women,  including 162 articles and 

27,751 prenatal exposures to antimicrobials
• These data were analyzed and published in a supplement issue of Clinical Infectious Diseases in 

May 2020. 
• Nonhuman primate studies on treatment of plague and an analysis of U.S. plague surveillance data 

were also included in the supplement issue.

Cover of the Clinical Infectious Diseases 
supplement issue published May 2020. 

.

IM=Intramuscular; IV=Intravenous; PO= Per Os.
* Not approved by the Food and Drug Administration (FDA) for treatment of plague. These antimicrobials can be used off-label for naturally occurring plague. Large-scale distribution and use 
of these antimicrobials during a bioterrorism response may be under FDA-issued Emergency Use Authorization.
† Moxifloxacin is not FDA-approved for use in children < 17 years of age. For children 12-17 years of age weighing ≥ 45 kg with risk factors for cardiac events, consider 200 mg twice daily to 
reduce risk of QT prolongation.

Category Antimicrobial,

Class

Dosing for 

Adults

Dosing for Children >1 Month of Age

First-line

Ciprofloxacin 

Fluoroquinolone

500-750 mg every 12 

hours PO
15 mg/kg every 12 hours PO 

(max 750 mg/dose PO)

Levofloxacin 

Fluoroquinolone

500-750 mg every 24 

hours PO
Infants ≥6 months and children: 8 mg/kg every 12 hours PO  (maximum 250 

mg/dose) 
For pediatric patients >50 kg:  500-750 mg every 24 hours

Moxifloxacin 

Fluoroquinolone

400 mg every 24 hours 

PO
Moxifloxacin is considered an alternative for children due to lack of FDA 

approval and higher reported rates of prolonged QTc compared with other 
fluoroquinolones. 

Doxycycline

Tetracycline

100 mg every 12 hours 

PO
Body weight < 45 kg: 2.2 mg/kg every 12 hours PO

Body weight ≥45 kg: 100 mg every 12 hours PO

Alternatives

Ofloxacin*

Fluoroquinolone

400 mg every 12 hours 

PO 

7.5 mg/kg every 12 hours PO

Gemifloxacin 

Fluoroquinolone

320 mg every 24 hours 

PO

Not recommended for children due to lack of safety data in this population. 

Omadacycline* 

Tetracycline

300 mg every 24 hours 

PO

Not recommended for children due to lack of safety data in this population. 

Minocycline*

Tetracycline

100 mg every 12 hours 

PO

2 mg/kg every 12 hours PO (maximum 100 mg/dose) 

Tetracycline*

Tetracycline

500 mg every 6 hours 

PO

10 mg/kg every 6 hours PO

Trimethoprim-

Sulfamethoxazole* 

Sulfonamide

5 mg/kg (trimethoprim 

component) every 8 

hours PO

5 mg/kg (trimethoprim component) every 8 hours PO

Moxifloxacin

Fluoroquinolone

See first-line. Infants ≥3 months and children <2 years: 6 mg/kg every 12 hours PO
Children 2 to 5 years: 5 mg/kg every 12 hours PO§§

Children 6 to 11 years: 4 mg/kg every 12 hours PO§§

Children and adolescents 12 to 17 years: 
Body weight <45 kg: 4 mg/kg every 12 hours PO

Maximum dose for all children < 45 kg: 200 mg/dose
Body weight ≥45 kg: 400 mg every 24 hours PO

The hand of a patient with severe necrosis due to 
septicemic plague. 

• We held three in-person meetings (listed below) with international experts to review data and 
discuss treatment and prophylaxis options. Attendees included representatives from domestic and 
global public health organizations, federal agencies, state and local public health agencies, and 
clinical societies. 

❖ Topic Session on antimicrobial treatment and prophylaxis of adults & children
❖ Topic Session on antimicrobial treatment and prophylaxis of plague for pregnant 

women 
❖ Expert Forum on antimicrobial treatment and prophylaxis of plague 

Serial radiographs of a 
patient with pneumonic 

plague. Foster et al., 
Clinical problem-solving. 

Sick as a dog. NEJM 2015.

IM=Intramuscular; IV=Intravenous; PO= Per Os.
* Not approved by the Food and Drug Administration (FDA) for prophylaxis of plague. These antimicrobials can be used off-label for 
naturally occurring plague. Large-scale distribution and use of these antimicrobials during a bioterrorism response may be under FDA-issued 
Emergency Use Authorization.
†Moxifloxacin is not FDA-approved for use in children < 17 years of age. For children 12-17 years of age weighing ≥ 45 kg with risk factors for 
cardiac events, consider 200 mg twice daily to reduce risk of QT prolongation.


