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Spinal muscular atrophy (SMA) is a rare genetic inherited neuromuscular disease that requires a comprehensive multidisciplinary approach to
diagnosis and treatment.

Purpose — to provide a review of scientific works on comprehensive care for children with SMA according to the principles of the International
Classification of Functioning, Disability and Health (ICF), standardized tools for assessing the functional status of the patient.

Materials and methods. The article presents the data of the literature review on the use of ICF principles in the organization of care for chil-
dren with SMA, the use of standardized tools for assessing the functional status of the patient.

Review and discussion. The implementation of the ICF in daily practice helps to improve the rehabilitation aid to children with SMA. Using
the philosophy of the ICF, physicians began to comprehensively assess the health of the child, to estimate the functionality of the child using
standardized tools, to form rehabilitation goals in accordance with the functional capabilities of the child, to determine environmental factors
which do not allow the child to fully realize their rehabilitation potential.

Conclusions. ICF makes it possible to determine of all aspects of the life of a child with SMA and to determine the impact of environmental
factors on its level of functioning. According to ICF principles it is necessary to use standardized tools to assess the health status and the func-
tional activity of a child with SMA, for evaluating the effectiveness of rehabilitation.
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3actocyBaHHsa cuctemu knacudikauii ICF gna ouiHioBaHHA PYHKLiIOHANIbHOIO CTaHy Aiten
3i cniHaNbHOIO M’930BOI0 aTpodiElo

O.B. Ha3zap!, O.l. l'yp>xwii2, B.FO. MaptuHiok!, P.O. MoiceeHko!

"HauioHanbHuin yHiBepCnTeT OXOPOHM 300P0B's Ykpaitn imeHi M.J1. LLynvka, M. Knis

2|HCTUTYT HeBponorii, ncuxiarpii i Hapkonorii HAMH Ykpainu, M. Xapkis

CniHanbHa m'agoBa atpodia (CMA) — pigkicHe reHeTUYHe HacniakoBe HEPBOBO-M'A30BE 3aXBOPIOBAHHS, LLO NOTPEOYE KOMMAEKCHOMO Mi-
XOMCUMANIHAPHOIO Niaxody A0 AiarHOCTVIKA 1 NiKyBaHHS.

MeTa — HaBecTV 0rsa HaykKoBKUX POOIT WOAO KOMMEKCHOI aonomory aitam 3i CMA BignoBiaHO A0 npuHUMAiB MixkHapoaHoi knacudikadlji
OYHKLIOHYBaHHS, iHBaNiAHOCTI i 300p0B's (ICF), i3 3aCTOCYBaHHSAM CTaHAAPTU30BAHNX IHCTPYMEHTIB OLHKI (PYHKLIIOHANBHOMO CTaHy naLieHTa.
Marepianu Ta meTopun. HaseaeHO AaHi ornsay Niteparypu Woao 3actocysanHs npuHumnie ICF B opraHisalii gonomori gitam 3i CMA, Bn-
KOPUCTaHHA CTaHAAPTU30BAHMX IHCTRYMEHTIB OLIHKM (YHKLIIOHANBHOMO CTaHy nauieHTa.

Ornap Ta o6roBopeHHsa. 3anpoBaaxeHHs ICF y NoBCskAeHHY NpakTvky Aae 3Mory nofinwmTie peadinitauiniy nonomory aitsm 3i CMA.
3actocosyioun dinocodito ICF, nikapi noYan KOMMIEKCHO OUIHIOBAT CTaH 3A0PO0B'S ANTUHW, il GYHKLLIOHANBHI MOXANBOCTI 32 AONOMOIO0
CTaHOapPTN30BaHNX IHCTPYMEHTIB, GopMyBaTK peabinitauiviHi Lini BiANOBIAHO A0 QYHKLIOHAIbHIX MOXANBOCTEN ANTUHN, BU3HAYAT GakTopn
HaBKOMMLLIHLOrO CEPEAOBULLA, LLO HE Aa0Tb 3MOMV AUTUHI MOBHOIO MIPOIO pPeanidyBatu BnacHuii peabinitaliinHuia noTeHLjian.

BucHoBkuM. ICF fae 3mMory BU3Ha41T BCi CTOPOHW XUTTA ANTIHM 3i CMA, a TakoX BUSIBUTY BNAWB GakTopiB HABKONWLLIHBOIrO CepeaosmLa Ha
piBeHb il PyHKUiOHYBaHHA. BianosiaHo oo npuHumnis ICF, cnig 3acTtocoByBaTi CTaHAapT30BaHi iIHCTPYMEHTV 419 OLHIOBAHHS CTaHy 340PO0B’s
i PyHKUIOHANBbHOI akTMBHOCTI ANTUHN 3i CMA, a Takox Ans OLHIOBaHHS eDekTUBHOCTI peabiniTadlii.

ABTOPV 3a8BASOTb MPO BIACYTHICTb KOHMAIKTY iIHTEPECIB.

Kniouogi cnoBa: ICF, cniHanbHa M’'a30Ba atpodis, peabinitaLlis, GyHKLIOHYBaHHS.

Introduction

pinal muscular atrophy (SMA) is a rare
genetic inherited neuromuscular disease
that is also one of the most devastating
neurological diseases in childhood. Infants and
children with SMA suffer from progressive muscle
weakness, with the development of severe muscle
atrophy and flaccid paralysis of skeletal muscles and
respiratory muscles caused by degeneration of motor
neurons in the spinal cord and brain stem [15].
SMA requires a comprehensive approach to
diagnosis and treatment, optimal control of the
course of the disease requires the cooperation of
many healthcare professionals [19]. All patients
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diagnosed with SMA should be referred to
a specialized clinic / centre for neuromuscular
diseases, where they can receive multidisciplinary
care of: a pediatric neurologist (examination,
coordinationofmultidisciplinarycare,determination
of indications for gene therapy), consultation with a
pulmonologist (functional assessment of respiration,
determination of indications for respiratory
support), a gastroenterologist (optimal nutrition
of a child with SMA, management of dysphagia,
indications for the installation of gastrostomy),
an orthopedist (prevention of orthopedic
complications, orthosis, prevention osteoporosis),
a doctor of physical and rehabilitation medicine,
a physical therapist, an ergotherapist (for the
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provision of rehabilitation services, the formation
of a home rehabilitation program, the selection of
auxiliary means), a geneticist (families and adults
with SMA should also be provided with advice on
genetic issues) [6,15,19].

Specialists should work in an interdisciplinary
team and take into account not only the patient’s
medical needs, but also take into account and
respect their social, cultural and spiritual needs.
The International Classification of Functioning,
Disability and Health (ICF) is the classification,
in terms of which we can cover all the patient’s
problems caused by SMA, which allows doctors to
diagnose these problems in time, assess the level
of functionality and rate of disease progression,
select medical treatment and rehabilitation
interventions [21,22].

Purpose of the study — to provide a review of
scientific works on comprehensive care for children
with SMA according to the principles of the Inter-
national Classification of Functioning, Restriction
of Life and Health (ICF), standardized tools for as-
sessing the functional status of the patient.

Materials and methods

The article presents the data of the literature
review on the use of ICF principles in the organiza-
tion of care for children with SMA, the use of stan-
dardized tools for assessing the functional status of
the patient.

Review and discussion

The ICF makes it possible to accurately
reflect the health status of children with varying
degrees of functional impairment. According
to this classification, patient health indicators
are presented in the form of various categories
(which are indicated by a code) of the main
components of the ICF, such as body functions and
structures, activities and participation. Disease
and disability are not a purely biomedical problem,
the determination of the impact of environmental

factors on the level of functioning of the patient
and social adaptation is also reflected in the
categorical profile of the ICF [26]. Sometimes
environmental factors play a crucial role in
improving a child’s level of functioning. If we
take the example of a patient with SMA, it is the
availability of pathogenetic gene therapy that will
prevent the progression of the disease and death;
the availability of respiratory support equipment
will extend the quality and life expectancy of the
child; multifunctional strollers improve patient
mobility. In such cases, the support of the state
and local communities plays a very important role,
which has reformatted the approach to providing
care to children with disabilities from a biomedical
model of care to a biopsychosocial model.

Thus, the ICF classifies both various health
indicators (such as respiration, muscle strength,
gait, self-care) and indicators that are related to
health (education, transportation, availability of
medicines, auxiliary means, rehabilitation services,
various social interactions) (fig.) [16,20].

Overthe last decade, the world has been creating
multidisciplinary teams of specialists to form basic
categorical sets of assessment for patients with the
most common diseases, such as cerebral palsy and
autism in children. There is no basic set approved
by the World Health Organization for children
with SMA. At the same time, a clinical case of
evaluating the effectiveness of gene treatment
was published, where the authors presented
the management of SMA and evaluation of the
effectiveness of treatment in accordance with the
ICF, a categorical profile was formed [21].

It is very important to determine the degree of
violation of the structure and function, activities
and participation for each profile category, using
standardized assessment scales. Until recently, the
clinical assessment of the functional capabilities
of a patient with SMA was reduced to «standing
/ not standing, sitting / not sitting, turning over
from back to stomach / not turning over, holding
the head / not holding». The quality of movements
was not taken into account. It is impossible to
standardize such indicators and evaluate their
changes in dynamics.

Over the last few years, we have been seeing
very important advances in the pathogenetic
(gene) treatment of SMA. An objective assessment
of clinical symptoms and the degree of physical
activity restriction allows to analyze the
effectiveness of drug treatment of a patient with
SMA. It makes it possible to quantify rehabilitation
measures (in scores), indicate the areas of their

ISSN 2663-7553 Cyuacua negiarpis. Yrpaina 2(122),/2022 o1



Yntanmrte Hac Ha cawnTi: http://medexpert.com.ua

OTAJAAN

immediate development, increase the maximum
outpatient stage of the disease.

Taking these criteria into account, several
scales have been developed in the world to assess
the motor activity of patients with spinal muscular
atrophy, depending on the age and type of SMA.
Some of these tests contain identical points, which
is quite logical when evaluating neuromuscular
activity. All scales provide for retesting after
6—12 months to quantify changes in the patient’s
condition. The choice of scales depends on the type
of SMA, age and functional status of the patient.

The Bayley scales (Bayley Scales of Infant and
Toddler Development) assess large motor skills
in children with developmental delays aged 1 to
42 months [1].

The CHOP-INTEND (Children’s Hospital
of Philadelphia Infant Test of Neuromuscular
Disorders) scale was specially developed by the
Children’s Hospital of Philadelphia to assess
the motor skills of debilitated children in the
first year of life [19,22]. This scale consists of
16 points, each of which has the following rating
options: 0 — no answer, 1 — minimal answer,
2 — partial answer, 3 — almost complete answer,
4 — full answer level. Motor activity is evaluated
in 7 domains: spontaneous movements; hand grip;
head movements; hip adductors; turning over;
flexion of the shoulder, elbow, hip; Galant reflex.
Without treatment, children with type 1 of SMA
experience a steady decline in CHOP-INTEND
scale over time. The overall CHOP-INTEND
score correlates with patients’ need for respiratory
support. Patients with SMA requiring BiPAP
received lower scores on this scale [8,9].

HINE-2 scale (The Hammersmith Infant
Neurological Examination, section 2) evaluates
the development of a child’s motor skills in 8
domains. It is used in children aged 2 to 24 months.
The number of scores on this scale is from 0 to 26 [ 5].
With its help, the doctor quickly and effortlessly
has the opportunity to assess the compliance of
motor skills with the child’s age. Patients with type
1 of SMA without treatment have a low score on
the HINE-2 scale and do not increase over time.
No patient with this diagnosis has a chance to learn
to turn over or sit without support in the absence
of specialized treatment. Therefore, achieving
higher scores on the HINE-2 scale indicates the
effectiveness of therapy [5].

The MFM (Motor Function Measure) scale
evaluates physical activity in older patients.
It allows to assess the degree of disease progression,
as well as to detect even a slight positive trend in

52

the background of treatment [2,23,25]. It evaluates
the severity and progression of neuromuscular
diseases in 3 domains: distal motor functions;
axial and proximal motor functions; standing and
moving positions. Each point of the scale has the
following assessment options: 0 — the movement
does not initiate or the ascending position cannot
be maintained; 1 — partially completes the exercise;
2 — performs the exercise with compensations,
slowly or clumsily; 3 — completes the exercise
according to the standard scheme. The total
amount of points is interpreted as: 85-96 — mild
form of SMA; 65-85 — moderate one; 30-65 —
severe one; 0—35 — very severe form of SMA.

The MFM scale can be used in a wide range
of SMA patients and allows to conduct a full
assessment of movement functions. If the amount
of MFM points is converted to a scale from 0 to
100, a healthy person can get 100 points. Instead,
patients with type 2 and 3 of SMA never get
a score higher than 70 points without treatment.
Given the progressive nature of SMA, stabilization
of movement functions, or any improvement in
MFM-32 is considered to be an important result.
Improving the score by >3 points is considered to
be a significant clinical achievement. Important
advantages of the scale are the ability to use in
patients with different SMA phenotypes and
different functional status (walking, non-walking),
as well as the ability to fully assess motor function
in the range from small movements to global motor
skills [2,23,25].

The Modified Hammersmith scale (Expanded
Hammersmith Functional Motor Scale (HFMSE),
consisting ofthe HFMS (Hammersmith Functional
Motor Scale) and some elements of the GMFM
(Gross Motor Function Measure) scale is used to
assess the degree of activity restriction of patients
with SMA older than 5 years old [14,17].

The scale consists of 33 points, each of which has
the following assessment options: 0 — no answer;
1 — partial answer; 2 — full answer. The ability to
turn over independently, sit, hold your head, get up
and lie down from a sitting position, crawl, stand,
take steps, run and jump is evaluated.

The RULM scale (Revised Upper Limb Mod-
ule) is used to assess the motor function of the
upper extremities in children and adults with
SMA, including the transition from a walking state
to a non-walking one. Movements in the shoulder
and elbow joints, wrist and hand are evaluated.
The scale consists of 20 sections, and the maximum
possible number of points is 37. Each point of
the scale has the following assessment options:
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Table

Tests Recommended in Different Functional Types of SMA

Scales Non-sitters (type 1)

Sitters (type 2 /

non-ambulant type 3) Ambulant (type 3)

Motor development

HINE

Functional scales

CHOP-INTEND

HFMSE

RULM

MFM

Measurement of endurance

BMWT |

0 — cannot perform; 1 — partially performs
movement; 2 — movement in full. Improving the
score by 2 points is considered to be a clinically
significant result. The scale is designed specifically
for SMA involving patients and caregivers and is
easy to use. The scale indicators reflect conscious
functional actions from everyday life that are of
clinical significance for patients, their caregivers
and clinicians. These are manipulations with objects
(hold a cup, pencil, draw a line, press a button, open
a plastic container), lifting and moving your hand
to the side, holding the weight, etc. It allows you
to monitor changes in motor function, including
the transition from an outpatient state to a non-
outpatient one [12,13].

The 6-Minute Walk Test assesses physical
endurance based on the distance covered in
6 minutes in patients with type 2/3 of SMA.
The age and height of children affect the control
range [24]. The result of this test correlates with
the results of the Hammersmith score.

Recently, it is recommended to use scales in
accordance with the functional types of SMA
(table) [4,18].

Depending on the level of functioning of the
patient, an individual rehabilitation program is
developed, and rehabilitation interventions and
auxiliary tools are selected, the ICF intervention
table is filled in, where need to indicate which
interventions will be used and who will conduct
these interventions [10]. A multidisciplinary team
is formed. At the end of the rehabilitation cycle,
which a child with SMA can have up to 6 months, a
second assessment is carried out using standardized
assessment scales [10,11,15].

In addition, the problems faced by the patient
are identified, namely accessibility to medical
and social services, gene therapy, inclusive
training, provision of auxiliary means, barrier-
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free environment. It is very important to make
political decisions at the level of society, region
and state regarding the accessibility of a child
with SMA to gene therapy, which prevents further
disease progression and is an integral part of the
health of a child with SMA [3,7]. In addition,
access to such medical services as physical therapy,
ergotherapy, auxiliary means (respiratory support
devices, multifunctional strollers) is important
[6,15,19].

Realizing the importance of the impact of
environmental factors on the health status of a child
with SMA, public parent organizations continue to
take initiatives to local self-government bodies to
reduce their negative impact on the rehabilitation
potential of a child with SMA.

Taking into account all the components of the
ICF in organizing the provision of assistance to
children with SMA in Ukraine, several projects
were initiated: creation of a working group
on translation and linguistic adaptation into
Ukrainian of the clinical protocol for assistance
to children with SMA (Ministry of Health of
Ukraine); creation of centers for neuromuscular
diseases with a multidisciplinary team; support of
patients by local communities for financial support
for the purchase of gene therapy drugs; approval of
the action plan «National strategy for creating a
barrier-free space in Ukraine until 20305 .

Conclusions

CF makes it possible to determine of all aspects
of the life of a child with SMA and to determine
the impact of environmental factors on its level of
functioning.

Itisthankstothe ICF that specialistsand parents
have the opportunity to take a comprehensive
approach to assessing the health status, develop an
individual rehabilitation program and improve the

53



Yntanmrte Hac Ha cawnTi: http://medexpert.com.ua
OTASIAU

system of medical care and social protection of a
child with SMA together with local communities.

to

According to ICF principles it is necessary
use standardized tools to assess the functional

activity of a child with SMA, the effectiveness
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