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Abstract
This report details the identification of an outbreak of infant botulism linked to powdered 
infant formula in the United States. In October 2025, the Infant Botulism Treatment 
and Prevention Program, California Department of Public Health (IBTPP-CDPH) noted 
common powdered infant formula exposure among three neonates with suspected infant 
botulism. Subsequent laboratory analyses at CDPH identified Clostridium botulinum type A 
from an open container of ByHeart powdered infant formula associated with one infant with 
infant botulism. As of December 10, 2025, 51 suspected or confirmed infant botulism cases 
with exposure to ByHeart powdered infant formula had been identified across 19 states. All 
ByHeart powdered infant formula has been recalled nationwide.

Introduction

I nfant botulism is a rare, life-threatening disease that occurs when swallowed spores of 
Clostridium botulinum germinate, colonize, and produce botulinum neurotoxin (BoNT) 
in an infant’s large intestine, resulting in descending flaccid paralysis.1 Treatment is 

based on clinical diagnosis2 and should not be delayed for laboratory testing. Human 
Botulism Immune Globulin Intravenous (BIG-IV)3 is the only Food and Drug Administration 
(FDA)–approved treatment for infant botulism caused by BoNT types A and B (responsible 
for 99% of infant botulism in the United States). BIG-IV is sponsored, produced, and distrib-
uted by the Infant Botulism Treatment and Prevention Program (IBTPP) at the California 
Department of Public Health (CDPH).4 Deployment of BIG-IV serves as a surveillance 
mechanism to identify cases nationally. Cases of infant botulism typically occur sporadi-
cally; it is not usually a disease that causes outbreaks. Soil-dwelling clostridial species have 
been identified in samples of powdered infant formula,5 and a case of infant botulism was 
associated with powdered infant formula in the United Kingdom.6 IBTPP routinely collects 
information on consumed products for all treated patients.

ByHeart launched sales of powdered infant formula in March 2022. The first report of 
ByHeart powdered infant formula consumption by an infant in whom infant botulism 

DOI: 10.1056/EVIDpha2600020

Multistate Infant Botulism Outbreak Associated 
with Powdered Infant Formula
Connie H. Chung, M.P.H.,1 Jason R. Barash,2 Jacquelin L. Castonguay, M.P.H.,1 Claire Penzel-McNamara, M.P.H.,1  
Katie Lee, Ph.D.,3,4 Jennifer S. Read, M.D., M.S., M.P.H., D.T.M.&H.,1 Kerry A. Padgett, Ph.D.,2 Nir Dover, Ph.D.,2  
Aaron J. Judson, D.V.M., M.P.H.,3,4 Liz Lamere, M.P.H.,5 Ethel V. Taylor, D.V.M., M.P.H.,5 Jennifer R. Cope, M.D., M.P.H.,5 
Amanda Conrad, M.P.H.,5 Rochelle Medford, D.V.M., M.P.H.,4,5 Myra Brooks, D.V.M., M.P.H.,4,5 Laura Whitlock, M.P.H.,5 
Janet Dykes, M.S.,5 Carolina Lúquez, Ph.D.,5 Julia M. Bracken, M.D.,6 Steven M. Grube, M.D., M.P.H.,6 and  
Jessica M. Khouri, M.D.1

The Public Health Alerts 
section in NEJM Evidence 
is in partnership with 
the Center for Infectious 
Disease Research and 
Policy (CIDRAP) at the 
University of Minnesota.

Center for Infectious Disease Research and Policy

mailto:Jessica.Khouri@cdph.ca.gov
https://doi.org/10.1056/EVIDpha2600020


NEJM EVIDENCE� 2

developed was in 2023; fewer than five cases reported 
exposure during 2023 and 2024 combined. Although 
additional cases of infant botulism caused by both BoNT 
type A and B in 2025 reported exposure to ByHeart pow-
dered infant formula, toxin type distribution aligned with 
expected geographic norms, and a point source outbreak 
was not suspected.

Investigation and Outcomes
In late October 2025, the IBTPP deployed BIG-IV to 
three hospitalized neonates who had consumed ByHeart 
powdered infant formula prior to illness onset. One was a 

California neonate whose stool specimen tested positive 
for BoNT type A at CDPH Microbial Diseases Laboratory 
(MDL), Botulism Reference Unit (BRU), confirming the 
diagnosis of infant botulism. The family requested test-
ing of the opened containers of ByHeart powdered infant 
formula from which the infant had been fed prior to onset. 
Two opened formula containers were received at BRU and 
tested using methods developed in-house.5 The enrich-
ment culture of one container tested positive for BoNT type 
A. C. botulinum type A was isolated from subcultures of the 
powdered infant formula enrichment culture containing 
BoNT type A. Whole-genome sequencing of isolates from 
the patient’s stool and associated formula were found to be 
C. botulinum subtype A1.

In parallel, the IBTPP received laboratory reports con-
firming type A infant botulism for two patients treated in 
Pennsylvania and Rhode Island. Whole-genome sequenc-
ing of the isolate from the Rhode Island patient’s stool 
revealed C. botulinum subtype A1. Detection of type A is 
rare east of the Mississippi River. This was the first type 
A case identified in Rhode Island, and 98% of cases in 
Pennsylvania are type B. Case investigation by IBTPP 
noted ByHeart powdered infant formula exposure in both 
patients.

ByHeart’s small projected market share, the number of sus-
pected infant botulism cases with common exposure to the 
product, including among neonates, and the atypical geo-
graphic distribution of toxin types led IBTPP to consider 
whether there was a potential association between ByHeart 
powdered infant formula and infant botulism. IBTPP con-
tacted the Centers for Disease Control and Prevention 
(CDC) and the FDA on November 5, 2025, about the com-
mon formula association. On November 7, 2025, ByHeart 
powdered infant formula was named as the common 
exposure, and the decision was made by CDC and FDA to 
mobilize operational response for a multistate outbreak, 
including outreach to the firm. At this point, there were 13 
suspected cases of infant botulism with reported exposure 
to ByHeart powdered infant formula.

On November 8, 2025, ByHeart recalled two lots of pow-
dered infant formula associated with recent cases. On 
November 11, 2025, ByHeart voluntarily recalled all infant 
formula products following the identification of additional 
suspected patients with infant botulism, expanded lot 
code associations, and reporting of the preliminary posi-
tive result for C. botulinum type A in the powdered infant 
formula sample tested by CDPH MDL. ByHeart partnered 

Table 1.  Characteristics of Infant Botulism Outbreak Cases, March 23, 
2022–December 10, 2025 (N=51).*

Characteristic n (%)

Age (days)

  0–28 4 (8)

  29–90 27 (53)

  91–180 14 (27)

  181–270 6 (12)

Sex

  Female 22 (43)

  Male 29 (57)

Race†

  American Indian or Alaskan Native 1 (2.0)

  Black or African American 1 (2.0)

  Multiple race 5 (10)

  White 39 (76)

  Unknown 5 (10)

Toxin type

  A 23 (45)

  B 5 (10)

Outbreak case

  Confirmed 28 (55)

  Suspected 23 (45)

*	Outbreak case definitions are as follows: Confirmed: Clinically 
compatible infant botulism case with laboratory confirmation in 
an infant exposed to ByHeart powdered infant formula; Suspected: 
Clinically compatible infant botulism case in an infant exposed to 
ByHeart powdered infant formula with pending final diagnostic 
laboratory results or medical chart review for alternate diagnosis. 
Medical chart review at the conclusion of the outbreak will further 
allow classification of patients without laboratory confirmation as 
probable (illness in an infant exposed to ByHeart powdered infant 
formula with negative final laboratory results and clinically compatible 
infant botulism presentation and recovery pattern with lack of an 
alternate medical diagnosis) or as not a case (a previously identified 
suspected case that has subsequently tested negative for botulism 
and has an alternate medical diagnosis).

†	Race was reported by the patient’s parent/guardian.
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B Suspected or Confirmed Infant Botulism Outbreak Cases with ByHeart Powdered Infant Formula Exposure by State, through December 10, 2025

A Suspected or Confirmed Infant Botulism Outbreak Cases with ByHeart Powdered Infant Formula Exposure by Week, through December 10, 2025

Number of suspected and confirmed infant botulism outbreak cases with ByHeart powdered infant formula exposure, N=51

Toxin type A Toxin type B Suspected

*

Figure 1.  Suspected or Confirmed Infant Botulism Outbreak Cases with ByHeart Powered Infant Formula 
Exposure through December 10, 2025 (N=51).

Outbreak cases prior to 2025: December 2023 (n=1, type A); November 2024 (n=1, type A); December 2024 (n=1, type B). Panel B 
shows suspected and confirmed cases of infant botulism with ByHeart exposure by state, March 23, 2022–December 10, 2025 (N=51). 
*Data reported as of December 10, 2025.
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with IEH Laboratories to test unopened product. On 
December 23, 2025, the firm reported positive test results 
for Clostridium botulinum in six of 36 samples of finished 
product from two lots.

CDC, FDA, and IBTPP codeveloped the outbreak case defi-
nitions (Table 1). On December 10, 2025, CDC expanded 
the timeframe of the case definitions to include all con-
firmed or suspected cases with ByHeart powdered infant 
formula exposure going back to March 23, 2022 (when the 
formula became available).

As of December 10, 2025, 51 cases of suspected or con-
firmed infant botulism and exposure to ByHeart powdered 
infant formula had been reported across 19 states (Table 
1 and Fig. 1). All patients required hospitalization. No out-
break-associated deaths have been reported. IBTPP, CDC, 
and state and local health departments are continuing 
their investigations, facilitating BIG-IV treatment, diag-
nostic stool testing, and obtaining and testing containers of 
powdered infant formula associated with infant botulism 
cases. Testing and whole-genome sequencing analysis of 
unopened powdered infant formula and whole milk pow-
der by FDA showed genetic matches between whole milk 
powder, finished powdered infant formula product, and an 
infant botulism clinical isolate.7 These findings indicate that 
consumption of ByHeart powdered infant formula resulted 
in this multistate infant botulism outbreak. Testing of addi-
tional powdered infant formula products and ingredients 
and whole-genome sequencing analyses continue. FDA is 
working with state partners to facilitate removal of products 
from all retail locations. These events constitute a multistate 
infant botulism outbreak associated with powdered infant 
formula in the United States.5,6
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