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ABSTRACT
Early recognition of constipation, feeding difficulty, and descending weakness in infants is vital for prompt diagnosis of infant 
botulism. Bedside nerve studies support early treatment. Rapid public health notification and coordinated access to specific ther-
apies, including timely use of BAT and BIG-IV, are essential to optimize outcomes and safety.

1   |   Introduction

Infant botulism (IB) is an intestinal toxemia caused by the inha-
lation or ingestion of spores of Clostridium botulinum (or similar 
species), resulting in disruption of the neuromuscular junction 
and symmetric, descending flaccid paralysis [1]. C. botulinum 
is a gram-positive, sporulating, obligate anaerobe found in soil. 
Spores can adhere to dust particles, as well as agricultural pro-
duce such as fruit, vegetables, and classically, honey [1]. C. botu-
linum cells produce one of eight serologically distinct neurotoxin 
types A–H, with emerging subtypes and dual-toxin-producing 
strains [2–4]. Other species, such as Clostridium butyricum and 
Clostridium baratii strains, have been shown to produce type 
E and F-like neurotoxins, respectively [5, 6]. While each neu-
rotoxin strain has a specific antitoxin, combination antitoxin 
preparations are commonly used [7].

IB differs from wound botulism or adult food-borne botulism 
in its pathogenesis. Wound botulism occurs due to colonization 
of the wound with botulinum neurotoxin-producing species of 

Clostridia that subsequently produce toxin, while food-borne 
botulism involves ingestion of preformed toxin [3]. In IB, how-
ever, infants inhale or ingest spores that temporarily colonize 
the intestinal tract, germinate, and release botulinum neuro-
toxin (BoNT) into the bloodstream [1]. BoNT binds to peripheral 
cholinergic receptors at voluntary motor and autonomic neuro-
muscular junctions, with its light chains cleaving the proteins 
necessary for acetylcholine release from presynaptic terminals. 
This inhibits muscle contraction, resulting in hypotonia and 
flaccid paralysis [7]. Infants appear to be predisposed to this con-
dition due to the immaturity of their intestinal microflora [1, 7]. 
While breastfed infants typically present later than formula-fed 
infants, any protective role of breastmilk remains unclear [1].

IB is the most common cause of botulism in the United States, 
with 150–180+ cases annually [8, 9]. Cases have also been iden-
tified in Europe, South America, Asia, and Oceania, but at much 
lower incidence [5, 8, 10]. Reported cases range from 2 days to 
72 weeks of age [1, 2, 7–8]. The vast majority (91.2%) of cases in 
the United States occurred in infants under 6 months [1, 10–11]. 
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In Ireland, only three cases have previously been reported; one 
case due to toxin type A(B) and two caused by Clostridium bu-
tyricum type E neurotoxin following exposure to pet terrapin 
turtles [6, 10].

2   |   Case History/Examination

A previously healthy 9-week-old infant presented to a regional 
hospital with a 10-day history of constipation and new difficulty 
breastfeeding. Overnight, the infant developed progressive oro-
pharyngeal and facial weakness with loss of suck and gag re-
flex. Pupillary light reflexes became sluggish, and a symmetric 
descending flaccid paralysis evolved. The patient underwent a 
septic workup including blood culture and empiric intravenous 
antibiotic administration (cefotaxime and aciclovir) before being 
transferred to a pediatric intensive care unit for respiratory sup-
port and further investigation. This infant had been predomi-
nantly breastfed with some exposure to store-bought anti-colic 
drops and glycerine. The family lived on a farm, and a house-
hold member worked as a carpenter on local construction sites.

3   |   Methods

3.1   |   Investigations and Treatment

Serology, cerebrospinal fluid analysis, and extended viral pan-
els revealed no infection or inflammation. MRI of the brain and 
spine was normal. Upon arrival at the tertiary pediatric facil-
ity, fecal samples obtained via rectal washout were sent to the 
Gastrointestinal Bacteria Reference Unit (GBRU) in London for 
botulinum culture and BoNT identification [12]. While await-
ing results, bedside nerve conduction studies performed on day 
3 and day 5 of hospitalization showed low-amplitude compound 
muscle action potentials (CMAPs) with incremental increase on 
repetitive high-frequency stimulation (50 Hz). These findings, 
together with the clinical picture, strongly supported a diagno-
sis of IB [1].

Following these findings, a consensus decision was made to 
treat the patient (on day 4 of hospitalization and onset of neu-
rological symptoms) with Botulinum Antitoxin Heptavalent 
(A, B, C, D, E, F, G) [Equine] (BAT), the only readily available 
antidote in Ireland. Botulism Immune Globulin Intravenous 
[Human] (BIG-IV) was also requested from the Infant Botulism 
Treatment and Prevention Programme (IBTPP) in California. 
Clostridium botulinum Type B was isolated from fecal samples 
by culture in C. Botulinum Isolation (CBI) media and enrichment 
broth. Nucleic acid extraction from the CBI broth is performed 
and screened for BoNT toxin gene types A, B, E & F using an in-
house Real-Time PCR assay on Day 1, Day 3, and Day5/6. In ad-
dition, the enrichment broth is plated onto CBI plates to undergo 
anaerobic incubation. PCR assay for BoNT toxin genes A, B, E & 
F is performed on any lipase-positive colonies for C. botulinum 
confirmation. The first positive result was reported and relayed 
to the clinical team on day 7 of the hospitalization, with BIG-IV 
given later that day.

The patient experienced no adverse effects from BAT or 
BIG-IV administration. Following the onset of fever and yellow 

endotracheal tube secretions on day 8, the patient was com-
menced on intravenous piperacillin-tazobactam for 5 days. Gag 
reflexes were noted on day 10 with improvement in central tone. 
The patient was extubated on day 13 of hospitalization; 9 days 
following BAT administration and 6 days following BIG-IV. 
They continued to receive multidisciplinary input from speech 
and language therapy, occupational therapy, physiotherapy, 
and dietetics. They were transferred to the ward on day 15 and 
discharged home with follow-up on day 17. Follow-up 27 days 
following presentation confirmed complete resolution of the 
patient's feeding ability and cry. The patient had developmental 
follow-up with their local pediatric hospital.

3.2   |   Public Health Response

The pediatric infectious diseases team notified Public Health in 
September 2024, based on high clinical suspicion before labora-
tory confirmation. The case was categorized as probable IB, and 
a public health investigation was initiated without delay.

C. botulinum exists naturally in the environment. In most cases 
of IB, the source remains unidentified [1]. Potential sources 
include soil, dust, and environments where these may be dis-
turbed (such as construction sites), as well as honey, peanut but-
ter, and exposure to reptiles (such as terrapins) [13–17]. Because 
the incubation period is unclear, exposures in the 30 days prior 
to symptom onset are considered relevant [18, 19].

This infant was exclusively breastfed. Although they had not 
consumed honey, family members had, and other exposures 
included gripe water, a probiotic, a colic-relief remedy, and a 
soother dipped in glycerine and aniseed. The infant had also 
received a course of oral omeprazole. It is worth noting the asso-
ciation between proton-pump inhibitors and the effect they can 
have on the gut microbiome, with a reduction in diversity evi-
dent on stool culture [20, 21]. These microbiome changes have 
been linked with an increased risk of enteric infections in adult 
populations [20]. The family lived on a cattle farm, with recent 
visits to a zoo, but had no pets or direct animal exposures. The 
household water supply came from a private well, but the in-
fant had not consumed this water. One family member worked 
in construction on a trout farm. There were no known sick 
contacts.

An incident management team was convened, including Public 
Health physicians, nurses, and epidemiologists, Pediatrics, 
Microbiology, Environmental Health, the Food Safety Authority 
of Ireland, and the Health Products Regulatory Authority. 
Samples of honey, gripe water, probiotic, and soother dip were 
submitted for C. botulinum testing at the GBRU in London [12]. 
Samples were tested for the presence of C. botulinum using the 
same method as described for the case's fecal samples, including 
environmental monitoring to exclude any potential environmen-
tal contamination from spores. Some items had been discarded 
by the family and were unavailable for testing. All available 
samples were tested and were negative for C. botulinum. The pri-
vate well was contaminated with coliforms (but no Clostridium 
detected), and a boil water notice was issued pending remedia-
tion. No definite source was identified; contamination of work 
clothes from a family member working at a construction site was 
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considered a possible route of exposure, although this cannot be 
proven.

4   |   Conclusion

This is the first case report that we are aware of in the literature 
describing both the clinical and public health response to a case 
of infant botulism (IB). From a clinical perspective, constipation 
in breastfed infants is often overlooked but may be a key early 
sign of IB [1, 3]. As the initial presentation can be mild and non-
specific, IB should be included in the differential diagnosis for 
lethargic infants. Bedside nerve conduction studies and electro-
myography are valuable adjuncts to aid the diagnosis. The case 
also highlights the importance of a multidisciplinary public 
health response to notifications of this nature. There is a need 
to consider a broad range of potential sources, including food, 
animal exposure, and environmental contaminants. This case 
underscores the value of rapid clinical recognition, early inves-
tigation and treatment, and coordinated public health action in 
the management of rare but high-consequence conditions such 
as IB.

5   |   Discussion

This is the fourth reported case of infant botulism in Ireland 
and the first caused by type B botulinum neurotoxin. The case 
highlights the typical presentation and diagnostic features, 
particularly the importance of constipation as an early, often 
overlooked, symptom in breastfed infants [1]. Other presenting 
features include feeding difficulties, lethargy, and generalized 
weakness, progressing to bulbar palsy and symmetric descend-
ing paralysis [1, 7]. Infants may present with an expressionless 
face, bilateral ptosis, weak cry, poor head control, impaired gag, 
suck and swallow reflexes, as well as fatigable and sluggish pu-
pillary reflexes [7]. Deep tendon reflexes may initially be normal, 
diminishing as paralysis advances. Respiratory and feeding sup-
port may be required [1].

The differential diagnosis includes infectious (e.g., sepsis, en-
cephalitis, meningitis), metabolic or mitochondrial conditions, 
neuromuscular disorders (e.g., spinal muscular atrophy), hypo-
thyroidism, and intoxication or poisoning [1, 7].

Laboratory confirmation is based on the identification of BoNT-
producing species of Clostridium in fecal samples using culture 
and neutralization bioassays [7]. Detection of toxin in serum is 
rare [1]. Most routine laboratory investigations are normal or 
reflect mild dehydration. Neuroimaging and lumbar puncture 
typically yield normal or nonspecific results [1, 7].

Bedside nerve conduction studies and electromyography can 
support the diagnosis and exclude alternative causes. Affected 
infants show reduced CMAP amplitude in at least two mus-
cle groups, with an incremental increase on repetitive high-
frequency stimulation [7]. Absence of these findings, however, 
does not exclude the diagnosis [1, 7].

Early treatment with Botulism Immune Globulin Intravenous 
[Human] (BIG-IV) is recommended by the American Academy 

of Pediatrics (AAP) and the IBTPP [3, 22]. BIG-IV is derived 
from the pooled plasma from individuals immunized with the 
recombinant botulinum vaccine for serotypes A and B (rBV 
A/B) [22, 23]. It neutralizes free toxin and has a half-life of 
28 days. It has been shown to reduce mean hospital stay, inten-
sive care duration, and duration of mechanical ventilation and 
feeding support [22, 24]. Early treatment (within 72 h of hospi-
talization) provides greater benefit [22, 24]. BIG-IV is expensive 
(approximately $69,300 USD per dose) and must be sourced via 
the IBTPP in California, which can take several days depending 
on the patient's location [7, 22, 25].

Trivalent, pentavalent, or heptavalent equine-derived botu-
lism antitoxin (EqBA) treatment is preferred in adults, but 
due to risks such as anaphylaxis, serum sickness, and sensitiv-
ity to equine proteins, it is not routinely used in infants [3, 7]. 
Recently, a retrospective study in Argentina suggested EqBA 
may be a safe alternative where BIG-IV is unavailable [26]. In 
that study, 31 cases of IB requiring supportive treatment with 
mechanical ventilation and who received EqBA were compared 
with 18 infants who did not receive the antitoxin. Mean length of 
stay in EqBA-treated infants was shorter (28.7 ± 2.1 days versus 
52.6 ± 6.8 days, p-value 0.0007) [26]. Secondary outcomes includ-
ing length of ICU stay, duration of mechanical ventilation, and 
duration of assisted feeding were also reduced [26]. Incidence of 
complications including secondary bacterial infection was lower 
in the treated group, and no adverse reactions or complications 
were reported as attributable to EqBA [26]. There are, however, 
no randomized controlled trials on the use or safety of EqBA in 
infants.

In Ireland, Botulinum Antitoxin Heptavalent (A, B, C, D, E, 
F, G) [Equine] (BAT) is the only antidote for IB that is readily 
available for immediate use. Previous Irish cases of C. butyricum 
type E infant botulism were also managed with BAT, followed 
by BIG-IV for ongoing protection [6]. Early administration of 
BAT is associated with improved outcomes [1, 3, 6, 22]. In this 
case, the patient received both BAT and BIG-IV without com-
plication. BAT was given first due to its availability; however, 
the serotype half-lives in equine-derived antitoxin are very 
short (single vial: 7.5 –34.2 h) [27]. As patients with infant bot-
ulism can remain colonized for weeks to months, BIG-IV was 
subsequently administered on the advice of the IBTPP. BIG-IV, 
with its longer duration of action, is recommended to reduce the 
risk of relapse while intestinal colonization persists and prevent 
a potential rebound of symptoms [6, 8, 22, 28]. It should be noted 
that generally, safety data in infants are very limited.

No specific source was identified for this case, consistent with 
most IB reports. While honey is the best-known source, expo-
sures can include dust or soil, reptiles, peanut butter, and soiled 
clothing from construction environments [15, 18]. One case has 
been reported in Japan due to an untreated well-water source 
that likely became contaminated with spores from soil [29]. The 
rarity of IB in Ireland led to the development of an aide memoire 
for public health physicians in collaboration with the National 
Health Protection Directorate to facilitate rapid action in the 
case of future incidences. Additionally, the National Healthy 
Childhood Programme has now provided online advice to par-
ents around the risk of soiled construction apparel and infant 
infection [30]. While it is impossible to eliminate dust and soil, 
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and therefore spores, from the infant's surrounding environ-
ment, this guidance aims to promote awareness and recognition 
of a rare but potentially fatal toxemia.

Author Contributions

John Gannon: conceptualization, data curation, formal analysis, inves-
tigation, writing – original draft, writing – review and editing. Tiarnán 
Fallon Verbruggen: conceptualization, data curation, formal analy-
sis, methodology, writing – original draft, writing – review and edit-
ing. Sinéad Burke: investigation, writing – review and editing. Leah 
Loughlin: investigation, writing – review and editing. Kara Tedford: 
methodology, writing – review and editing. John C. McHugh: inves-
tigation, writing – review and editing. Huw Mayberry: investigation, 
methodology, writing – review and editing. Mary O'Regan: investiga-
tion, writing – review and editing. Cally Brits: investigation, writing 
– review and editing. Bridget Freyne: data curation, formal analy-
sis, investigation, methodology, project administration, supervision, 
writing – original draft, writing – review and editing. Niall Conroy: 
conceptualization, data curation, formal analysis, investigation, meth-
odology, project administration, supervision, writing – original draft, 
writing – review and editing.

Funding

The authors have nothing to report.

Ethics Statement

The authors have nothing to report.

Consent

Written informed consent from the patient's legal guardian was ob-
tained according to journal guidelines. All identifying information has 
been anonymised to protect patient confidentiality.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request 
from the corresponding author. The data are not publicly available due 
to privacy or ethical restrictions.

References

1. J. M. Khouri and S. S. Arnon, “Chapter  148—Infant Botulism,” in 
Feigin and Cherry's Textbook of Pediatric Infectious Diseases, 9th ed. 
(Saunders, 2024).

2. H. A. Dabritz, K. K. Hill, J. R. Barash, et al., “Molecular Epidemiology 
of Infant Botulism in California and Elsewhere, 1976-2010,” Journal 
of Infectious Diseases 210, no. 11 (2014): 1711–1722, https://​doi.​org/​10.​
1093/​infdis/​jiu331.

3. D. W. Kimberlin, S. S. Long, M. T. Brady, and M. A. Jackson, eds., 
“Botulism and Infant Botulism,” in Red Book: 2024 Report of the Com-
mittee on Infectious Diseases, 33rd ed. (American Academy of Pediatrics, 
2024).

4. S. E. Maslanka, C. Lúquez, J. K. Dykes, et al., “A Novel Botulinum 
Neurotoxin, Previously Reported as Serotype H, Has a Hybrid-Like 
Structure With Regions of Similarity to the Structures of Serotypes A 
and F and Is Neutralized With Serotype A Antitoxin,” Journal of Infec-
tious Diseases 213, no. 3 (2016): 379–385, https://​doi.​org/​10.​1093/​infdis/​
jiv327.

5. A. L. Halpin, J. M. Khouri, J. R. Payne, et  al., “Type F Infant Bot-
ulism: Investigation of Recent Clusters and Overview of This Exceed-
ingly Rare Disease,” Clinical Infectious Diseases 66, no. suppl_1 (2017): 
S92–S94, https://​doi.​org/​10.​1093/​cid/​cix818.

6. E. B. Shelley, D. O'Rourke, K. Grant, et al., “Infant Botulism due to C. 
Butyricum Type E Toxin: A Novel Environmental Association With Pet 
Terrapins,” Epidemiology and Infection 143, no. 3 (2015): 461, https://​
doi.​org/​10.​1017/​S0950​26881​4002672.

7. L. K. Rosow and J. B. Strober, “Infant Botulism: Review and Clinical 
Update,” Pediatric Neurology 52, no. 5 (2015): 487–492, https://​doi.​org/​
10.​1016/j.​pedia​trneu​rol.​2015.​01.​006.

8. R. Koepke, J. Sobel, and S. S. Arnon, “Global Occurrence of Infant 
Botulism, 1976–2006,” Pediatrics 122, no. 1 (2008): e73–e82, https://​doi.​
org/​10.​1542/​peds.​2007-​1827.

9. Centers for Disease Control and Prevention, National Botulism Sur-
veillance Summary, 2021 (CDC, 2021), https://​www.​cdc.​gov/​botul​ism/​
php/​natio​nal-​botul​ism-​surve​illan​ce/​2021.​html.

10. H. A. Dabritz, C. H. Chung, J. S. Read, and J. M. Khouri, “Global 
Occurrence of Infant Botulism: 2007–2021,” Pediatrics 155, no. 4 (2025): 
e2024068791, https://​doi.​org/​10.​1542/​peds.​2024-​068791.

11. J. R. Barash, T. W. Tang, and S. S. Arnon, “First Case of Infant Bot-
ulism Caused by Clostridium baratii Type F in California,” Journal of 
Clinical Microbiology 43 (2005): 4280–4282.

12. UK Health Security Agency, Bacteriology Reference Department 
(BRD) (UKHSA, 2025), https://​www.​gov.​uk/​gover​nment/​​colle​ctions/​
bacte​riolo​gy-​refer​ence-​depar​tment​-​brd.

13. Food Safety Authority of Ireland, Infant Botulism and Honey (FSAI, 
2025), https://​www.​fsai.​ie/​busin​ess-​advice/​runni​ng-​a-​food-​busin​ess/​
food-​safet​y-​and-​hygie​ne/​micro​biolo​gical​-​hazar​ds/​infan​t-​botul​ism-​
and-​honey​.

14. R. A. Harris and H. A. Dabritz, “Infant Botulism: In Search of Clos-
tridium botulinum Spores,” Current Microbiology 81, no. 10 (2024): 306, 
https://​doi.​org/​10.​1007/​s0028​4-​024-​03828​-​0.

15. R. J. Crane, C. F. Amar, H. Omoruyi, et  al., “Peanut Butter Con-
firmed as the Source in a Case of Infant Botulism, United Kingdom, 
2024,” Eurosurveillance 30, no. 30 (2025): 2500512, https://​doi.​org/​10.​
2807/​1560-​7917.​ES.​2025.​30.​30.​2500512.

16. R. A. Harris, F. Anniballi, and J. W. Austin, “Adult Intestinal Tox-
emia Botulism,” Toxins (Basel) 12, no. 2 (2020): 81, https://​doi.​org/​10.​
3390/​toxin​s1202​0081.

17. R. A. Harris, J. Bussey, A. Flint, M. Blondin-Brosseau, K. Weed-
mark, and J. W. Austin, “Prevalence of Clostridium botulinum in Re-
tail Peanut Butters From a 2007 Survey in Ottawa, Canada,” Current 
Microbiology 81, no. 10 (2024): 322, https://​doi.​org/​10.​1007/​s0028​4-​
024-​03843​-​1.

18. N. L. Van Horn and M. Shah, “Infantile Botulism,” in StatPearls 
[Internet] (StatPearls Publishing, 2025), https://​www.​ncbi.​nlm.​nih.​gov/​
books/​​NBK49​3178/​.

19. E. Cagan, E. Peker, M. Dogan, and H. Caksen, “Infant Botulism,” 
Eurasian Journal of Medicine 42, no. 2 (2010): 92–94, https://​doi.​org/​10.​
5152/​eajm.​2010.​25.

20. F. Imhann, M. J. Bonder, A. Vich Vila, et al., “Proton Pump Inhibi-
tors Affect the Gut Microbiome,” Gut 65 (2016): 740–748.

21. M. Kostrzewska, A. Świdnicka-Siergiejko, D. Olszańska, et al., “The 
Effect of Omeprazole Treatment on the Gut Microflora and Neutrophil 
Function,” Clinical Research in Hepatology and Gastroenterology 41, no. 
5 (2017): 575–584, https://​doi.​org/​10.​1016/j.​clinre.​2017.​01.​004.

22. S. S. Arnon, R. Schechter, S. E. Maslanka, N. P. Jewell, and C. L. 
Hatheway, “Human Botulism Immune Globulin for the Treatment of 
Infant Botulism,” New England Journal of Medicine 354, no. 5 (2006): 
462–471, https://​doi.​org/​10.​1056/​NEJMo​a051926.

https://doi.org/10.1093/infdis/jiu331
https://doi.org/10.1093/infdis/jiu331
https://doi.org/10.1093/infdis/jiv327
https://doi.org/10.1093/infdis/jiv327
https://doi.org/10.1093/cid/cix818
https://doi.org/10.1017/S0950268814002672
https://doi.org/10.1017/S0950268814002672
https://doi.org/10.1016/j.pediatrneurol.2015.01.006
https://doi.org/10.1016/j.pediatrneurol.2015.01.006
https://doi.org/10.1542/peds.2007-1827
https://doi.org/10.1542/peds.2007-1827
https://www.cdc.gov/botulism/php/national-botulism-surveillance/2021.html
https://www.cdc.gov/botulism/php/national-botulism-surveillance/2021.html
https://doi.org/10.1542/peds.2024-068791
https://www.gov.uk/government/collections/bacteriology-reference-department-brd
https://www.gov.uk/government/collections/bacteriology-reference-department-brd
https://www.fsai.ie/business-advice/running-a-food-business/food-safety-and-hygiene/microbiological-hazards/infant-botulism-and-honey
https://www.fsai.ie/business-advice/running-a-food-business/food-safety-and-hygiene/microbiological-hazards/infant-botulism-and-honey
https://www.fsai.ie/business-advice/running-a-food-business/food-safety-and-hygiene/microbiological-hazards/infant-botulism-and-honey
https://doi.org/10.1007/s00284-024-03828-0
https://doi.org/10.2807/1560-7917.ES.2025.30.30.2500512
https://doi.org/10.2807/1560-7917.ES.2025.30.30.2500512
https://doi.org/10.3390/toxins12020081
https://doi.org/10.3390/toxins12020081
https://doi.org/10.1007/s00284-024-03843-1
https://doi.org/10.1007/s00284-024-03843-1
https://www.ncbi.nlm.nih.gov/books/NBK493178/
https://www.ncbi.nlm.nih.gov/books/NBK493178/
https://doi.org/10.5152/eajm.2010.25
https://doi.org/10.5152/eajm.2010.25
https://doi.org/10.1016/j.clinre.2017.01.004
https://doi.org/10.1056/NEJMoa051926


5 of 5Clinical Case Reports, 2025

23. J. M. Khouri, R. N. Motter, and S. S. Arnon, “Safety and Immuno-
genicity of Investigational Recombinant Botulinum Vaccine, rBV A/B, 
in Volunteers With Pre-Existing Botulinum Toxoid Immunity,” Vaccine 
36, no. 15 (2018): 2041–2048, https://​doi.​org/​10.​1016/j.​vacci​ne.​2018.​
02.​042.

24. J. R. Payne, J. M. Khouri, N. P. Jewell, and S. S. Arnon, “Efficacy of 
Human Botulism Immune Globulin for the Treatment of Infant Botu-
lism: The First 12 Years Post Licensure,” Journal of Pediatrics 193 (2018): 
172–177, https://​doi.​org/​10.​1016/j.​jpeds.​2017.​10.​035.

25. FindLaw, “California Health and Safety Code §123702,” 2023, 
https://​codes.​findl​aw.​com/​ca/​healt​h-​and-​safet​y-​code/​hsc-​sect-​123702/​.

26. E. E. Vanella de Cuetos, R. A. Fernandez, M. I. Bianco, et  al., 
“Equine Botulinum Antitoxin for the Treatment of Infant Botulism,” 
Clinical and Vaccine Immunology 18, no. 11 (2011): 1845–1849, https://​
doi.​org/​10.​1128/​CVI.​05261​-​11.

27. U.S. Food and Drug Administration, Botulism Antitoxin Heptavalent 
(A, B, C, D, E, F, G)—Equine: Full Prescribing Information (FDA, 2023), 
https://​www.​fda.​gov/​media/​​85514/​​download.

28. R. P. Fagan, K. P. Neil, R. Sasich, et al., “Initial Recovery and Re-
bound of Type f Intestinal Colonization Botulism After Administration 
of Investigational Heptavalent Botulinum Antitoxin,” Clinical Infectious 
Diseases 53, no. 9 (2011): e125–e128, https://​doi.​org/​10.​1093/​cid/​cir550.

29. T. Kobayashi, K. Haginoya, T. Morimoto, T. Hatakeyama, and S. 
Tsuchiya, “A Case of Infant Botulism Infection due to Consumption of 
Untreated Well-Water,” Journal of Pediatrics 164, no. 4 (2014): 931–933, 
https://​doi.​org/​10.​1016/j.​jpeds.​2013.​11.​044.

30. Health Service Executive, My Child (HSE, 2025), https://​www2.​hse.​
ie/​my-​child/​​.

https://doi.org/10.1016/j.vaccine.2018.02.042
https://doi.org/10.1016/j.vaccine.2018.02.042
https://doi.org/10.1016/j.jpeds.2017.10.035
https://codes.findlaw.com/ca/health-and-safety-code/hsc-sect-123702/
https://doi.org/10.1128/CVI.05261-11
https://doi.org/10.1128/CVI.05261-11
https://www.fda.gov/media/85514/download
https://doi.org/10.1093/cid/cir550
https://doi.org/10.1016/j.jpeds.2013.11.044
https://www2.hse.ie/my-child/
https://www2.hse.ie/my-child/

	Infant Botulism: A Case Study in Integrated Clinical and Public Health Response
	ABSTRACT
	1   |   Introduction
	2   |   Case History/Examination
	3   |   Methods
	3.1   |   Investigations and Treatment
	3.2   |   Public Health Response

	4   |   Conclusion
	5   |   Discussion
	Author Contributions
	Funding
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


