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The response patterns of infantile spasms to treatments in

156 patients

Hormonal therapy with intravenous synthetic ACTH appears

promising
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ABSTRACT
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Objectives: To report the efficacy of intravenous (IV)
synthetic ACTH (Tetracosactide) in the treatment of
infantile spasms.

Methods: This is a retrospective chart review of patients
with a diagnosis of infantile spasms conducted at the
Pediatric Department of King Abdulaziz Medical
City (KAMC) in Riyadh, Saudi Arabia, from 01-01-
2005 to 31-12-2019.

Results: Of the 156 cases, 141 were treated initially
with vigabatrin (VGB) with a complete response
seen in 42(30%). Synthetic ACTH (Tetracosactide)
IV injections were used in a total of 52 cases with
response in 25(48%). Of the 35 cases which initially
failed with VGB, 20(57%) responded to synthetic
ACTH. The injections were used as a first line in 8
cases with response in 6(75%). The response to oral
steroids was seen in 4/14(29%) cases. A relapse was
seen in 2/42(5%) of patients treated with VGB and in
5/25(20%) of those who were treated with synthetic
ACTH. The response was highest in the idiopathic
group with 7/7(100%). Epilepsy at 2 years was seen
in 26/50(52%) and 50/57(88%) of the responders
and non-responders, respectively (p=0.000). Only
14/156(9%) of cases had a fair neurological outcome.
All of them were from the responder group

Conclusion: The response to VGB is suboptimal,
while the response to synthetic ACTH is encouraging
making it a good alternative for natural ACTH as a
potential first line therapy in infantile spasms.
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Infantile spasms is an age-dependent epileptic
syndrome that typically presents during the first
2 years of life and has a peak presentation at 4 to 9
months of age."” The spasms are brief seizures that
come in clusters and are usually associated with
developmental arrest or regression. The characteristic
electroencephalographic (EEG) pattern is called
hypsarrhythmia and has the form of high amplitude
multifocal epileptiform discharges and a chaotic high
amplitude slow background.’ Overall, the prognosis
of infantile spasms is unfavorable, with 60% having
epilepsy and 75% having developmental delay after
2 years of follow-up.* Furthermore, this epileptic
syndrome has various causes. The International
League Against Epilepsy classifies infantile spasms as
cryptogenic and symptomatic. Cryptogenic infantile
spasms have no identifiable cause with fair development
prior to the onset of seizures.” Symptomatic causes of
infantile spasms include prenatal causes, such as brain
malformations, intrauterine infections, chromosomal
anomalies, and single gene causes.” Premature delivery
and periventricular leukomalacia are also becoming
important causes of infantile spasms with the increased
survival of very premature infants.® Postnatal causes, such
as hypoxic ischemic encephalopathy and meningitis, are
also common and well-identifiable causes.” Hereditary
neurometabolic disorders rarely cause infantile spasms
and have only been discussed in case reports; however,
they accounted for 12.5% of cases in a study done at
our institution.” This was a result of the high rate of
consanguineous marriages in the Saudi population.®’

The 2 treatment modalities that showed benefits
with this epileptic syndrome include vigabatrin(VGB)
and hormonal therapy.'*'? The medication that showed
the best response rate was ACTH. The response rate
varies across studies and is about 50-90%." The
ACTH was also associated with a better outcome
and neurocognitive development." High dose oral
corticosteroid has been advocated as an alternative
therapy with a comparable efficacy of 67%.'> However,
other antiepileptic drugs that showed some efficacy
include valproic acid, topiramate, zonesamide, and
nitrazepam.'? Early treatments may contribute to better
outcomes.'>!¢

The primary goal of this study is to report the efficacy
of intravenous (IV) synthetic ACTH (Tetracosactide) in
the treatment of infantile spasm patients presenting to a
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tertiary care center in Saudi Arabia. The secondary goal
is to report the response to other modalities particularly
VGB and oral steroids, as well as reporting outcomes
according to responses.

Methods. The study is a retrospective review of all
cases in the Pediatric Department at King Abdulaziz
Medical City (KAMC) in Riyadh, Saudi Arabia.
KAMC is a tertiary care center that serves the National
Guard population. The duration of the study was 15
years, from 01-01-2005 to 31-12-2019. The cases were
identified through medical records via diagnostic codes.”

Cases were included if they fulfilled the criteria of
diagnosis of infantile spasms which are: age of 2 years
or younger at time of diagnosis; seizure type consistent
with spasms; presence of developmental delay or
regression at the onset of spasms; and presence of EEG
features of typical or atypical hypsarrhythmia.

For all cases that were identified through medical
records, charts were systematically reviewed for the
following data using the coding system: demographic
data, seizures characteristics, developmental status,
neurological examination, EEG features, neuroimaging
findings, lab findings, etiology, treatment used, response
to treatment, and final neurological outcome.

A total of 161 cases of infantile spasms were seen
during the study period. Five cases were excluded. One
case was discharged before treatment. In another case
the spasms resolved spontaneously. In a third case the
patient died before starting treatment and 2 cases had
no follow-up after discharge.

The VGB or hormonal therapy were used in most of
the cases as a first line therapy (151/156). The VGB was
the first choice in 141/156 of cases. VGB was used with
an escalated dose according to response to a maximum
dose of 150 mg/kg/d divided twice per day. If there
was no response within 2 weeks, IV synthetic ACTH
(Tetracosactide) was the drug of choice, administered
as an inpatient treatment. The dosing equivalent of
synthetic ACTH to the natural ACTH is 0.01mg=1
IU. The dose was chosen to give an equivalent dose to
natural ACTH at 150 IU/m?* for two weeks, followed
by a weaning dose given as outpatient via intramuscular
route as follows: 30 IU/m? daily for 3 days,15 IU/m?
daily for 3 days, 10 IU/m? daily for 3 days, and 10
[U/ m? every other day for 3 doses, then discontinued.
Deviation from this protocol was seen occasionally in
the first 10 years of the study with oral steroids used
sometimes with doses of 2-3 mg/kg/d divided bid
for 2 weeks then the dose weaned over 3 weeks until
discontinuation.

Response to treatment of infantile spasms was
considered complete if the spasms ceased clinically and

were confirmed by video EEG and the hypsarrhythmia
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Table 1 - Comparison of responders to treatment vs non-responders groups.

Responders n=72  Non-responders P-value
n=84
n (%)
Male gender 43(60) 44(52) 0.35
Age(month)
Mean (SD) 9.7(7) 9.6(6.6) 0.44
Etiology
Median 7 8
Cryptogenic 22(31) 20(24) 0.34
Symptomatic 50(69) 64(76)
EEG
Typical hypsarrhythmia 26(36) 20(24) 0.09
Atypical hypsarrhythmia 46(64) 64(76)
Outcome
Fair 14(19) 0(0) 0.000
poor 58(81) 84(100)
Epilepsy at 2 years 26/50(52) 50/57(88) 0.000

pattern resolved within one month of commencing
treatment, otherwise the case was considered not
responsive to treatment.

We used the West Delphi group classification
of infantile spasms.” Symptomatic is used when an
identifiable cause is reached; cryptogenic is used if the
case has previous developmental delay indicating a
presumed underlying etiology; while idiopathic is used
for cases with no clear etiology, normal development
before onset of spasms, normal neurological imaging
and no focality of the hypsarrhythmia.

Developmental delay was identified if one or more
domains of development were delayed for the age of the
patient. The severity of developmental delay is defined
as mild if the functional developmental age is more than
66% for the expected age; moderate if it is between 33%
and 66% for the expected age; and severe if less than
33% for the expected age.'® The neurological outcome
at follow-up was defined as fair if the patient had normal
development or mild developmental delay and poor if
the patient had moderate or severe developmental delay.

Tests for statistical analysis were used for both
categorical and continuous variables for the group of
patients with response to medical therapy versus non-
responders. The SPSS software version 24 was used for
data analysis. Differences between the two groups with
p-value of <0.05 was considered statistically significant.

Results. Of the 156 cases, 141 cases were treated
with VGB with a complete response seen in 42(30%).
The average doses in the responders compared to non-
responders were 114 and 133 mg/kg/d respectively. A
total of 52 cases were treated with IV Tetracosactide
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(TCA) with a response in 25(48%). Of the 35 cases
which initially failed VGB, 20(57%) responded to TCA.
The TCA was the first line in 8 cases with a response
in 6(75%). The TCA was the third line in 8 patients
with a response in 1(13%), while there was only one
case treated with TCA as a fourth line with no response.
There were 3 cases that were treated with a combination
of TCA and VGB with complete response in all of them.
Fourteen patients were treated with oral steroids with a
response in 4/14(29%). Oral steroids were used in 10
cases that failed VGB with a response in 2(20%). Only 3
patients were treated with oral steroids as first line with
a response in one. Only 4 cases were treated initially
with other AEDs with a response in one treated with
levetiracetam (LEV). The overall response to first line
therapy was 50/156(32%). An additional 26/156(17%)
of cases responded to second line therapy and only an
additional 5/156(3%) of the cases responded to third
line therapy. Only one case responded to clonazepam
after VGB failure. The overall response to treatment
was 81/156(52%). A relapse was seen in 2/42(5%) of
patients treated with VGB and in 5/25(20%) of those
who were treated with TCA.

The responders according to etiology were as
follows: hypoxic ischemic encephalopathy 11/21(52%),
other acquired insult 14/30(47%); brain anomaly
4/9(44%), genetic/syndrome 4/26(15%), hereditary
neurometabolic disorders 6/15(40%) and cryptogenic
15/35(42%). All cases with tuberous sclerosis were
treated with VGB with a response of 11/13(85%). All 7
idiopathic cases responded to treatment.

Epilepsy at 2 years was seen in 26/50(52%) and
50/57(88%) of the responders and non-responders,
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respectively (p=0.000). Only 14/156(9%) of the cases
had a fair neurological outcome. All of them were from

the responder group (Table 1).

Discussion. This report shows that the success
of treatment in this cohort of patients with infantile
spasms is 50%. Synthetic ACTH shows an overall
clear superiority over VGB, although it was considered
a second choice in most cases. The response to oral
steroids is also less favorable compared to ACTH but
comparable to VGB. However, the dose of oral steroids
was low. The reasons for using VGB as a first choice in
the majority of cases is mainly due to the preference
of families for oral medications over injections and
resistance to admission. In addition, the families tend
to opt not to have hormonal therapy when counseled
about the potential side effects.

Aicardi et al” proposed VGB as a first line treatment
for infantile spasms in a study of 192 patients, 68% of
whom had a complete response to VGB with a relapse
rate of 21%. Later studies showed variable responses
of 26-76%, with the majority around 50%."*° The
response is less in symptomatic infantile spasms as
compared to cryptogenic infantile spasms (29% vs.
62%) with an overall response of 47%.*' Overall,
the response to VGB in our study was less than the
average of other studies (30%). The explanation for
this difference is unclear. The average doses in the
responders compared to non-responders were 114 and
133 mg/kg/d respectively. This was comparable to the
average dose in Aicardi’s study of 99 mg/kg/day.”” The
relapse rate is 5%, which is somewhat lower than other
reports of 21%" and 20%.>* The response of tuberous
sclerosis patients is 85%, comparable to other studies at
95%* and 96%."

The ACTH remains the most proven, effective
treatment for infantile spasms.** Several randomized
controlled trials  showed efficacy of ACTH in
treatment of infantile spasms with a response rate of
42-87%.'1122>26 This is comparable to our study with
a 48% response rate to ACTH. In a recent study, the
synthetic ACTH was equally effective as the natural
ACTH with responses of 70% and 81% respectively.””
The reason for the high rate of response is most likely
related to using this hormonal therapy as a first line
compared with our study where in most of the cases it
was used as second line therapy. However, in the small
number of cases in our study where ACTH was used as
first line, the response was 75% which is comparable to
the study by Riikonen et al.”

The response to hormonal therapy was in favor of
ACTH when compared to oral steroids with a response
rate of oral steroids at doses of 2-3 mg/kg/day ranging
between 25-59%.7>2¢% This was comparable to our
study at 29%. However, more recent studies that
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tested high-dose oral steroids of 8 mg/kg/d or a total
of 40-60 mg per day showed a higher response rate
reaching 63-80%.'"12%% A more recent randomized
controlled trial studied the combination of hormonal
therapy with VGB as compared with hormonal therapy
alone. There was a clear benefit to the combination of
both modalities.”’ The 3 cases in our study that used
the combination had complete responses in all of them.

The group of patients who responded to treatment
have more idiopathic and tuberous sclerosis cases
as compared to the non-responders group. This is
comparable to other studies.”'** Also, all patients with a
fair outcome were from the responder group, while none
in the non-responders group had fair outcomes. This was
also true for the intractable epilepsy after the age of 2
years, with a higher number of cases of the non-responder
group developing epilepsy. Mohamed et al found at one
year of follow-up of infantile spasms, 31/40(77.5%)
continued to have seizures.”” Of the responders,
11/18(61%) and the non-responders, 20/22(91%), had
epilepsy at follow-up.’* These findings are comparable
with our study of 71% epilepsy at follow-up, including
52% and 88% of the responders and non-responders,
respectively. With regard to developmental outcomes in
a study by Karvelas et al** 17/72(23%) of patients had
good outcomes. Of the symptomatic infantile spasms,
1/42(2%) had good outcomes and of the cryptogenic
infantile spasms,16/30(53%) had good outcomes.”
Recovery was seen only in patients who responded
completely to therapy.”? Good outcome was seen in 9%
in our study; all of them had a complete response to
treatment.

The main limitation of this study is its retrospective
chart review nature and small sample size. However, the
results reflect treatment of infantile spasms in real-life
practice and the report of one center’s experience in a
relatively large cohort of patients. The study gives insight
into considering hormonal therapy use as firstline in this
part of the world where it is still underutilized. Also, the
study is the first of its kind where intravenous synthetic
ACTH was the route of treatment. Clearly, multicenter
randomized trials are desirable to study new modalities
of therapies as the overall response to current modalities
is still suboptimal and the outcome is still unfavorable.
Also, there is a need for studies on novel therapies that
target the pathophysiology and underlying etiology of
this serious epilepsy syndrome.

Conclusion. The response to VGB is suboptimal,
while the response to synthetic ACTH is encouraging
making it a good alternative for the costly and hard-to-
obtain natural ACTH as a potential first line therapy in
infantile spasms. This is particularly important in the
subgroup of patients with cryptogenic and idiopathic
etiology.
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