ACTA SCIENTIFIC PAEDIATRICS (ISSN: 2581-883X)

Volume 5 Issue 4 April 2022

Botulinum Toxin A (Btx-A) Injection: A Rare and Complicated Pediatric Case from Kurdistan, Iraq

Nizar Bakir Yahya!, Hevan Adel Al-Atroushy?, Stefano Maiandi® and

Federica Buzzi**

*MBChB, FIBMS and Assistant Professor, College of Medicine, Department of Pediatric,

University of Duhok, Duhok, Iraq

ZPediatrician FIBMS, Pediatric Intensive Care Unit, Hevi Pediatric Teaching Hospital

Duhok, KR, Iraq

Received: December 13,2021
Published: March 25, 2022

© All rights are reserved by Federica Buzzi.,
etal

3MsN, Professional Development and Research, Directorate of Health Professions, ASST

of Lodi

‘RN, Head of pediatric and neonatal intensive care clinical training, E.U. Project

MADAD, Italian Association for Solidarity among Peoples, Duhok, KR, Iraq

Nurse, Hematology and Bone Marrow Transplantation Unit and Pediatric

Immunohematology Unit, IRCCS San Raffaele Scientific Institute, Milan

*Corresponding Author: Federica Buzzi, RN, Head of pediatric and neonatal

intensive care clinical training, E.U. Project MADAD, Italian Association for Solidarity

among Peoples, Duhok, KR, Iraq.
DOI: 10.31080/ASPE.2022.05.0511

Abstract

Botulinum neurotoxin is the most potent poison known to humans. The active form of the Clostridium botulinum spore produces

a neurotoxin that causes paralysis. Many botulism presentations are subtle and difficult to diagnose. However, botulinum can also

have therapeutic uses, and the indications are different, including the reduction of muscle spasticity in pediatric patients. The thera-

peutic use of botulinum toxin can cause several complications, including the possibility of developing botulism.

Treatment of botulism consists of administration of antitoxins, hospitalization, close monitoring, and respiratory support as need-

ed. The mortality rate of patients who develop botulism has dramatically decreased in developing countries but not in low-middle

income countries because resources are severely limited. We report the first case of botulism after botulinum injection in a patient

with hypoxic ischemic encephalopathy. The diagnosis was very complicated and late given the scarce resources present in Kurdistan,

Iraq. The patient required advanced and long-lasting care.

The child was hospitalized for 92 days, 56 of which the patient was on mechanical ventilation. The patient was treated without

any antidote as it was not present, and he had no further neurological sequelae following the event.

Keywords: Botulinum Toxin; Injection; Pediatric; Complicated

Abbreviations

BIG-1V: Botulism Immune Globulin Intravenous (Human); BTX-
A: Botulinum Toxin A; CBC: Complete Blood Count; CRP: C-Reactive
Protein; CSF: Cerebrospinal Fluid; HFNC: High Flow Nasal Cannula;
HIE: Hypoxic Ischemic Encephalopathy; P-GCS: Pediatric Glasgow
Coma Scale; PICU: Pediatric Intensive Care Unit; WBCs: White
Blood Cells

Introduction

Botulinum neurotoxins are the most powerful biological toxins
known in the natural world; for this reason, botulism is a danger-
ous but, above all, rare disease that can affect individuals of all ages
[1,2] Botulism is caused by the production of a powerful botulinum
toxin by the bacterial spore Clostridium botulinum. Several presen-

tations of foodborne, inhalation, neonatal, wound, and intestinal
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colonization of adults and iatrogenic botulism have been described
[3,4] The most common human botulism form is infantile, while
all other presentations are rare [5]. Botulinum neurotoxin is trans-
ported through the bloodstream to the presynaptic terminal of mo-
tor neurons [6]. Neurotoxins act on the neuromuscular junction,
causing dose-dependent muscle paralysis by inhibiting the release
of acetylcholine from presynaptic motor neurons [7| The botuli-
num toxins produced will irreversibly bind to peripheral motor
nerve terminals and enter motor neurons, where they inhibit the
release of acetylcholine. This inhibition results in the character-
istic descending and symmetrical flaccid paralysis [8] The classic
presentation of symmetrical descending paralysis is often initially
absent in young children with the disease and is often replaced by
an ill-defined major disorder, which includes poor nutrition and
lethargy [9] Therapeutic contexts for botulinum toxin injection
are focal dystonia, spasticity, nondystonic disorders of involun-
tary muscle activity, strabismus, chronic pain and localized muscle
spasm disorders, overactive smooth muscle disorders, cosmetics,
salivary sweating, and allergic disorders [10]| Since 1993, intra-
muscular injections of Botulinum Toxin A (BTX-A) have been used
to reduce spasticity in individuals with cerebral palsy and, more
generally, in children with spasticity due to other causes, such as
hypoxic ischemic encephalopathy (HIE). BTX-A reduces spasticity
and maintains a favorable range of motion to prevent vicious joint
patterns [11,12] However, despite its established safety, postin-
jection adverse effects may occur very rarely and are sometimes
responsible for systemic toxicity due to the spread of the toxin be-
yond the injection site [13] Symptoms appear within 5 to 10 days
after the injection of BTX-A [14] and initial manifestations include
bilateral ptosis, dysphagia, dysarthria, and upper and lower limb
weakness, as predicted by the typical descending paralysis charac-

teristic of botulism [15]

Case Description

A 3-year-old male born premature and known to have HIE was
admitted to the emergency room of the Hevi Pediatric Teaching
Hospital in Duhok, Iraq, after three days of fever, fatigue, weak-
ness of the left side of the body and loss of appetite. The patient’s
vital signs were as follows: temperature of 38.0°C; heart rate of
178 beats/min; respiratory rate of 24 breaths/min; blood pres-
sure of 100/60 mmHg; and 97% oxygen saturation in ambient air.
On physical examination, the patient was alert, with a Pediatric
Glasgow Coma Scale (P-GCS) of 14. Neurological examination re-
vealed diffusely decreased tone with weak deep tendon reflexes,
and the muscle power scale score was 3. The complete blood count
(CBC) showed an increase in white blood cells (WBCs) and plate-
lets. Electrolytes and liver and kidney function were normal, and
the C-reactive protein (CRP) level was high. The cerebrospinal fluid

(CSF) evaluation was normal, and the cultures were negative. Three
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days after admission, the patient was hypotonic and hyporeactive,
and for this reason, he was admitted to the semi-intensive care
unit. A high-flow nasal cannula (HFNC) was necessary to decrease
his oxygen saturation (85% on room air). The possible initial di-
agnoses were related to sepsis, dehydration and encephalopathy.
After 2 weeks of admission, the patient presented with an episode
of apnea requiring endotracheal intubation and was transferred
to the pediatric intensive care unit (PICU) to initiate mechanical
ventilation. The child’s neurological condition continued to dete-
riorate deep tendon reflexes became diffusely absent, the pupils
responded slowly to light, and the child had no significant spon-
taneous movement, with a muscle power scale score of 0. After a
more thorough medical history was retrieved by the caregiver, it
was learned that the child had received an injection of BTX-A by
prescription from the primary care physician as a cure for the pa-
tient’s HIE. The injections were performed 6 days before admission
(100 IU in the right posterior thigh muscle and 100 IU in the left
posterior thigh), and several injections were administered in dif-
ferent parts of the muscle. The diagnosis of botulism was made on
the basis of the patient’s medical history and symptoms. Merope-
nem, vancomycin and acyclovir were administered intravenously
for 15 days. The continued need for mechanical ventilation and
the lack of significant clinical improvement resulted in the patient
having two cardiac arrests. Pyridostigmine therapy was initiated
(supplemental material), after which the patient began to experi-
ence significant clinical improvement. The child was able to be ex-
tubated on day 56 of admission to the ICU and discharged 92 days
after presentation. The child has been followed for 6 months and
has had no major persistent consequences; he had a known slightly
decreased left-side body muscle tone from his existing HIE, with a

muscle power scale score of 4.

Discussion

This is the first reported case of botulism related to botulinum
toxin A (BTX-A) injection in the autonomous region of Kurdistan,
Iraq. Furthermore, this is the first reported case of systemic botu-
lism in a patient with HIE [16] This case illustrates the importance
of promptly considering the diagnosis by obtaining a thorough

medical history and a thorough clinical examination of the patient.

Injecting BTX-A into the upper limb to improve posture and mo-
tor function in patients may be one of the therapies used for chil-
dren with HIE, but this can lead to the rare complication of botu-
lism [17]

Classically, symptoms of botulism include symmetrical descend-
ing paralysis, which begins with cranial nerve palsy manifested as
ptosis, slow pupillary reflex, and loss of the gag reflex and eventu-

ally leads to loss of deep tendon reflexes and respiratory failure
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over the course of hours or days [18] The toxin produces local pa-
ralysis by blocking the presynaptic release of the neurotransmitter
acetylcholine in the neuromuscular junction and thus reduces hy-
peractivity and spasticity in the muscle [19-21] For this reason, the
patient was evaluated with the muscle power scale to understand
the capacity of his muscle, which ranged from four to zero, during
its maximum criticality. The diagnosis of botulism is based on clini-
cal suspicion, and it can be confirmed by identifying the BOTX-A
in the patient’s stool or serum or by isolating the toxin-producing
BTX-A clostridia in the patient’s stool samples. Neither of these op-
tions was possible for the patient described in our report, as the
tests are not available in all Kurdish territories. Treatment indica-
tions are largely based on clinical experience, and there is a lack of

established guidelines for the treatment procedure [22].

With early diagnosis and advanced intensive care, children with
botulism have very low mortality in developed countries. The most
serious complication of botulism is respiratory failure requiring
ventilation support, which is required in over 70% of cases. The
management of children with botulism revolves around meticulous
supportive care, the use of human anti-botulin immunoglobulins,
and careful selection of antibiotics. Botulism Immune Globulin
Intravenous (BIG-IV) works to neutralize free botulinum toxin;
however, it does not immediately improve symptoms. It further
prevents toxin binding, resulting in faster clinical improvement
[23-26] The patient described in our clinical case was unable to
receive BIG-1V, as it is not available throughout Iraq. In addition,
particular attention must be paid to the selection of antibiotics for
patients with this potential botulism, as particular classes of drugs,
such as aminoglycosides, can cause further release of toxins or fur-
ther prevent the release of acetylcholine [27] As such, managing a
botulism patient in a middle-income country is very difficult and
complicated due to the limited resources available to healthcare
professionals [28] Given the impossibility of using BIG-1V, the use
of pyridostigmine was considered for our patient. Pyridostigmine,
an acetylcholinesterase inhibitor, prevents the degradation of ace-
tylcholine at the neuromuscular junction. This could explain the
child’s initial improvement without the administration of antitox-
ins. Pyridostigmine may play a role in reducing disease severity as

an adjunct therapy in the management of botulism [29].

Conclusion
The neurological recovery of this patient in the hospital was
very long and complicated with a prolonged period of assisted

mechanical ventilation in the PICU and a hospital stay. For chil-
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dren who require mechanical ventilation, the average duration is
23 days [30] The average hospital stay is 44 days. In general, neu-
rological sequelae are rare. Persistent hypotonia may be present
upon discharge from the hospital, but recovery is complete and can

be expected with time [31].
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