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Botulism is a rare but potentially lethal disease that can affect
all ages. Of the four forms of botulism (infant, foodborne,
wound, and intestinal), the infant form is the most common
in the United States.1,2 The average age at presentation is 16
weeks, with the range being younger than 1 week up to 60
weeks,3,4 and incubation can be as short as 3 days.3 There are
few sporadic cases reported in infants younger than 30 days.4,5

The classic presentation of symmetric descending paralysis is
often initially absent in young infants with the disease, and is
frequently replaced by a poorly defined chief complaint, in-
cluding poor feeding and lethargy. The rarityof infant botulism
in this population, coupled with the vague symptomatology
and lack of obvious spore exposure, often makes botulism a
forgotten possibility on the differential diagnosis of the pre-
senting neonate. Three cases of infant botulism presenting for
medical evaluation between 19 to 26days of life are presented.

Case 1

A 26-day-old term male patient presented with a 1-week
history of congestion and cough, and a 1-day history of
decreased intake, activity, and urine output. There was no
fever, and multiple family members had upper respiratory
infections. The infant was switched to a soy-based formula
1 week prior for concerns of colic and inconsistent bowel
movements. Upon admission, he was sleepy but arousable
with normal vital signs and a mildly prolonged capillary
refill. He had a rounded abdomen with decreased bowel
sounds. Neurological examination revealed diffusely de-
creased tone with weak deep tendon reflexes. Initial diag-
nostic evaluation is listed in►Table 1. The infant was started
on ampicillin and cefepime. After 1 hour of admission, the
infant had apnea requiring endotracheal intubation and
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Abstract Background Though botulism is a rare disease overall, all infants younger than 1 year
of age are at risk of contracting infant botulism, the most prevalent form reported in
the United States. Nonetheless, infant botulism is frequently omitted from the
differential diagnosis of the very young neonate exclusively due to age, and the
diagnosis is often only considered secondarily after a costly and prolonged work up is
undertaken. Delayed diagnosis can lead not only to unnecessary testing but also to
prolonged hospital stay and increased morbidity.
Case This case series highlights three critically ill neonates, all younger than 30 days,
who presented to our neonatal intensive care unit and were eventually diagnosed with
infant botulism. The initial diagnostic dilemma is described for each of these patients
and highlights the importance of early recognition of the main symptoms, in addition
to consideration of important potential coinciding conditions.
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mechanical ventilation. The infant’s neurological examina-
tion continued to deteriorate; deep tendon reflexes became
diffusely absent, pupils were sluggishly responsive to light,
and the infant no longer had a gag reflex or significant
spontaneous movement. On the seventh day of admission,
infant botulism was considered and stool was positive for
botulinum toxin type B, confirming the diagnosis. Due to the
continued need for mechanical ventilation and lack of sig-
nificant clinical improvement, botulism immune globulin
intravenous (BIG-IV) was administered. The infant was able
to be extubated on hospitalization day 27, and was dis-
charged 36 days after presentation.

Case 2

A 21-day-old termmale patient was admitted to the intensive
care unit following an apneic event. Parents noted the infant
developed drooling, poor feeding, and less vigorous extremity
movement of a few days duration. He had also reportedly
stoppedcrying1 weekpriorandhadnot stooled for3days. The
social history was unremarkable except that the father was a
pipelayer. Initial examination revealed an ill-appearing infant
with hypotonia and shallow breathing, but stable vital signs.

Initial work up is outlined in ►Table 1. Ampicillin and genta-
micin were initiated. On the second day of admission, apneic
episodes led to endotracheal intubation and mechanical ven-
tilation. A left retrocardiac opacity on chest radiograph in-
dicated pneumonia, and the respiratory viral panel confirmed
rhinovirus. The infant was extubated on hospitalization day
11, but required support via noninvasive positive pressure
ventilation. He continued to have generalized hypotonia with
poor head control and a weak gag reflex. An electromyogram
(EMG) was obtained and showed short, brief motor unit
potentials with some polyphasia in all muscles tested. As
this finding was suspicious for botulism, a stool sample was
sent and was positive for botulinum toxin type B on hospita-
lization day 19. BIG-IV was not administered, as the patient
had already started to show improvement with supportive
care. He was discharged to home 47 days after admission.

Case 3

A 19-day-old termmale patient presented to the hospital for
polysomnography per parental request due to a family
history of sudden infant death syndrome (SIDS). Upon
presentation, the infant was mottled with diffuse hypotonia,

Table 1 Initial diagnostic work up obtained in each patient

Patient 1 Patient 2 Patient 3

Blood culture N N N

CSF culture N N N

Urine culture N N N

CBC N N N

Blood gas (initial) N N N

Electrolytes N N N

Respiratory viral swab N P –

CSF cell count N – N

Liver function tests N N N

Lactate N – N

Pyruvate – – N

Ammonia N – N

CPK N N N

Acylcarnitine profile N – N

Amino acid profile N – N

Urine organic acids N – N

Microarray N – N

Chest X-ray N Left retrocardiac opacity
concerning for pneumonia

Right diaphragm slightly
higher than left

Abdominal X-ray Moderate amount of formed
stool throughout colon

– –

EEG N N –

Head ultrasound – N –

Brain MRI N – N

Abbreviations: -, not performed; CBC, complete blood count; CPK, creatinine phosphokinase; CSF, cerebral spinal fluid; EEG, electroencephalogram;
MRI, magnetic resonance imaging; N, normal/negative; P, positive.
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and was transferred to the emergency department for eva-
luation. He had little-to-no movement of the lower extre-
mities, and decreased tonewith absent deep tendon reflexes;
however, his facial movements were symmetric with full
extraocular movements. Soon after arrival, the infant had an
apneic event requiring intubation. Family history was nota-
ble for a female sibling death from SIDS at 38 days of life.
Parents had not appreciated decreased activity or tone in the
neonate before presentation; they reported normal stooling
and no issues with breastfeeding. Initial work up is listed in
►Table 1. Vancomycin and cefotaximewere initiated. A chest
radiograph after intubation demonstrated the right dia-
phragm to be higher than the left; subsequent fluoroscopy
revealed minimal movement of the right diaphragm. EMG
indicated a generalized myopathic process with axonal sen-
sory-motor polyneuropathy. Muscle biopsy was obtained
and showed a nonspecific pattern of myofiber atrophy, but
was mostly inconclusive for diagnostic purposes. Cerebral
spinal fluidwas sent for amino acids, folate, lactate, pyruvate,
and neurotransmitters; all studies were within normal lim-
its. Testing for spinomuscular atrophy with respiratory dis-
tress (SMARD1) was carried out due to unilateral
diaphragmatic involvement, continued peripheralweakness,
and lack of pupillary abnormalities or ptosis. The infant’s
clinical condition remained static, and a stool sample was
also sent on admission day 36, which revealed botulinum
toxin type B. BIG-IV was administered due to lack of clinical
improvement. Initially, the patient appeared to have improv-
ing spontaneous movements, return of some deep tendon
reflexes, and spontaneous respirations but continued to
remain weak. Approximately 2 weeks after Baby-BIG treat-
ment, SMARD1 was also confirmed as an additional diag-
nosis on gene testing, with twovariants in the IGHMBP2 gene
(Cys496X with a premature stop codon in exon 10, patho-
genic variant, and Arg425Cys, likely pathogenic in exon 9)
in trans, explaining the additional symptoms and need for
ongoing support. A gastric feeding tube and tracheostomy
were placed. The infant continued to require mechanical
ventilation at discharge, 94 days after admission.

Discussion

Infant botulism is caused by the production of potent botu-
linum toxin by the bacteria Clostridium botulinum in the gut
after ingesting spores.2 The neurotoxin is transported
through the bloodstream to the presynaptic terminal of
the motor neuron, where it irreversibly binds and blocks
acetylcholine release. The pathogenesis of infant botulism is
unique to this age group, as intestinal colonization with
C. botulinum does not occur in adultswith a normal intestinal
microbiome.6

Classically, symptoms of botulism include descending,
symmetric paralysis beginning with cranial nerve palsies
manifested as ptosis, slow pupillary reflex, and loss of gag
reflex,7 and eventually leading to loss of deep tendon reflexes
and respiratory failure over the course of hours to days.
Diaphragmatic weakness is a late manifestation but is typi-
cally bilateral in nature if present. Lack of a fever is common.

Constipation, though a well-known symptom of botulism in
older children, is often difficult to determine in a neonate
with a variable stooling pattern. Exposure to C. botulinum
spores (e.g., ingestion of honey or exposure to a construction
site) is often not identified in confirmed cases,8 and the lack
of such exposure should not deter the clinician from con-
sidering the diagnosis.

Infant botulism is regularly omitted from the differential
diagnosis of the very young neonate given the vague pre-
sentation. The differential diagnosis includes not only sepsis,
but also congenital myopathies, metabolic disorders, and
drug exposure.9Our third patient demonstrated some symp-
toms inconsistent with botulism, including unilateral dia-
phragmatic involvement and distal digit weakness.
Particularly, spinal muscular atrophy (SMA) type 1 is a
common mimic of botulism.9 Therefore, it is prudent that
the clinician be sure that botulism explains all of the neu-
rological findings, and additional diagnoses should be con-
sidered even if a botulism diagnosis was confirmed.

While the diagnosis of infant botulism is made based on
clinical suspicion, it can be confirmed by identifying botu-
linum toxin in patient stool or serum, or by isolating botu-
linum toxin-producing clostridia in patient stool specimens.
EMG findings consistent with infant botulism are not
pathognomonic and may not be present early in the course
of the disease. The typical pattern shows decreased com-
poundmuscle action potentials and incremental response to
repetitive nerve stimulation.10 Though EMG is not necessary
to solidify the diagnosis, it can be helpful for timely diag-
nosis. BIG-IV (human) is obtained from the California
Department of Public Health. BIG-IV works to neutralize
free botulinum toxin; while it does not immediately improve
symptoms, it further prevents the toxin from binding,
resulting in faster clinical improvement. Infants that receive
BIG-IV have an average hospital stay of 2.6 weeks, whereas
infants not given the medication will incur an average
hospitalization of 5.7 weeks.11 Though administration
should not be delayed for confirmation of diagnosis, given
the high cost of BIG-IV, clinicians should consult with a
specialist before administration. Special care should be taken
in selection of antibiotics for patients with this potential
diagnosis, as particular classes of medications, such as
aminoglycosides, can cause additional toxin release or
further prevent acetylcholine release.3

While awaiting resolution of symptoms, clinicians should
provide appropriate supportive care andmonitor for signs of
superimposed bacterial infection. Full recovery is expected
in infants that do not suffer complications associated with
paralysis, such as aspiration or asphyxia.Without supportive
care, death is possible, as infant botulism is also known to be
a cause of SIDS.2

In summary, though infant botulism presents at an average
age of 4 months, it should be considered as a diagnosis in
neonates, regardless of age, who demonstrate characteristic
symptoms and do not recover along the typical timeline for
sepsis.4 If suspicion for infant botulism is high, BIG-IV should
be administered as quickly as possible, even before laboratory
confirmation of the disease. Other confirmed diagnoses
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(viral infections, genetic abnormalities, etc.) should not dis-
suade the clinician from testing for botulism or considering
treatment if symptomatology is concerning.
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