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Safety of pediatric cardiac catheterisation
procedures performed in rural India
in a catheterisation lab setup for adult work

Alisha Akhani', Jaishree Ganjiwale?, Bhadra Trivedi®, Somashekhar Nimbalkar*

Introduction: The congenital heart disease (CHD) makes the largest group of congenital defects children are born with. The conser-
vative estimate points towards 1% prevalence of CHD among the newborn. In India, each year approximately 2.4 lakh children are
born with CHD, which is largest in the world. There are very centres offering paediatric cardiology services in India and they are un-
evenly distributed. Because of this, a lot of paediatric patients with CHD get treated at an adult cardiology facility, not always
equipped with proper setup to handle complexities associated with paediatric cardiology work. The study aims to assess the safety
and complications associated with paediatric cardiology catheterization-based procedures in a Cath lab is primarily used for adult
cardiology work.

Methods: The current study is a retrospective review of pediatric cardiac cath-lab-based procedures performed between April 2018
and March 2021.

Results: During the study, 110 pediatric patients underwent 110 cath-lab-based procedures. A total of 20 procedures were performed
as an emergency, and 90 were performed as planned procedures. Out of 110 procedures performed, 86.4% were completed without
complications. Minor complications were observed in 9.1% of the procedure. Major complications were seen in 3 patients, and two
patients died.

Conclusion: The analysis shows that the complications associated with pediatric cardiac procedures performed on rural-based

cath-lab oriented toward adult cardiology work are comparable to those of other large-volume pediatric cardiac centres.

Key words: CONGENITAL HEART DEFECTS; CARDIAC CATHETERIZATION; PEDIATRICS; PATIENT SAFETY

INTRODUCTION es. Such centres are not always well-equipped to manage
pediatric cardiology cases and post-procedure complica-
tions. The study aims to assess the safety and complications
associated with pediatric cardiology catheterization-based

Congenital heart diseases (CHD) constitute a significant
component of congenital birth defects. As per an estimate
in 2011, CHD accounts for nearly 25% of all congenital birth
defects (1). The prevalence of CHD globally is estimated to
be 1.8 per 100 live births in 2017 (2). Saxena et al. estimated " Pramukhswami Medical College, Bhaikaka University, Karamsad, India
that around 240 thousand children are born with CHD each 2Central Research Services, Pramukhswami Medical College & Shree

in Indi ibuti 10% of inf I 3) A Krishna Hospital, Bhaikaka University, Karamsad, India
year in India, contributing to o of Infant mortality 3 3 Department of Pediatrics, Parul University, Vadodara, India
status report by Ramakrishnan showed that only around 90 “Department of Neonatology, Pramukhswami Medical College & Shree
centres are dedicated to pediatric cardiology work. These Krishna Hospital, Bhaikaka University, Karamsad, India
centres are not uniformly distributed across the country (4). Correspondence to:
Many adult cardiology centres in various parts of the coun- Bhadra Trivedi, MD, consultant Pediatric Cardiologist & Professor;

Department of Pediatrics; Parul University, Vadodara, India;
try care for pediatric patients with congenital heart diseas- e-mail: bhadra81@gmail.com
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FIGURE 1. The distribution of cases in various age groups.

procedures in a centre in rural areas where the cath lab is
primarily set up for adult cardiology work.

METHOD

The Ethics Committee of the institute approved the study.
The study Design is a retrospective review. This is a review of
complications of pediatric cardiac cath-lab-based proce-
dures performed between April 2018 and March 2021 at B
and M Patel Cardiac Centre at Bhaikaka University in
Karamsad, Anand, India. The study included all the cath-lab
procedures performed by a pediatric cardiologist. The pa-
tients' procedure notes, in-hospital documents, ICU docu-
ments, discharge summaries, and death summaries were
reviewed. Patients with incomplete documents were ex-
cluded from the analysis. The classification of complications
was adopted from a study by Tokel et al. (5). The statistical
analysis was conducted using Stata 14 software.

RESULTS

110 pediatric patients underwent 110 cath-lab-based diag-
nostic or therapeutic procedures during the study period.
All of them were included in the analysis. There were 63 fe-

TABLE 1. Emergency and planned cases performed each calendar year

Year Emergency Planned Total
2018 3 21 24
2019 5 47 52
2020 9 15 24
2021 3 7 10
Total 20 90 110

124

TABLE 2. Procedures performed in a specified period at the centre

Procedure Count  Percent
:irg::;izfous device closure of patent ductus 33 30,00
Percutaneous device closure of the atrial septal

defect 13 11.82
Percutaneous balloon pulmonary valvotomy (BPV) 13 11.82
Diagnostic angiogram 12 10.91
Percutaneous balloon aortic valvotomy 6 545
Percutaneous balloon coarctoplasty 6 545
Catheterisation for operability in shunt lesions 6 545
Pre-Fontan diagnostic angiograms 10 9.09
Percutaneous device closure of the ventricular

septal defect 3 273
Balloon atrial septostomy for TGA / TAPVC 2 1.82
Percutaneous device closure of the ASD with BPV 2 1.82
Coil embolisation 1 0.91
Fontan fenestration closure 1 0.91
Percutaneous closure of PDA with BPV 1 0.91
Pericardial effusion drainage 1 0.91

TABLE 3. Categorization of complications during pediatric cardiac
catheterization

Category Count  Percent
1 No Complication 95 86.4 %
Minor Complication 10 9.1%
3 Major Complication (including sentinel events) 3 27 %
4 Death (Included in Group 3) 2 1.8%

Classification of complications as described by Tokel et al. [5]

male patients, which is 57% of all patients. The mean age of
the patients included in the study is 65.56 months (IOR —
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FIGURE 2. Anaesthesia plans for procedures vs age group of patients.

93.22 months). The mean weight of study participants is
13.7 kg, while the range is 2.3 kg to 44.13 kg (IQR - 9.9 kg).

Patients’mean height and weight were 95.95 cm and 13.769
kg, respectively. The mean BSA was 0.5996, and the mean
hospital stay was 2.3 days. Patients were further divided into
four age groups (Figure 1).

The total number of emergency procedures was 20 (18%)
(Table 1). 80% (88) of all patients had acyanotic congenital
heart disease.

Percutaneous PDA closure was performed in 33 patients,
making up the largest group. Non-interventional diagnostic
procedures were performed on 28 patients (Table 2). On the
second day of the procedures, 96 children were either dis-
charged or transferred to the surgical department (in case
of diagnostic catheterisation)).

Out of 110 procedures performed, 86.4% were performed
without complications, according to the classification of
complications by Tokel et al. (5) , Minor complications were
observed in 9.1% of the procedure. Major complications
were seen in 3 patients, and two patients died (Table 3).

In 3 patients, there was difficulty in deploying the device.
Minor arrhythmias were encountered in 3 patients, while
significant arrhythmia developed in 1. There was a proce-
dure failure in 1 patient and a change of anaesthesia plan in
2 patients. Device embolisation occurred in 1 patient, while
in 2 patients, there was a vascular compromise. The death
occurred in 2 patients.

General anaesthesia was administered to 68 patients, of
whom 67.8% were younger than five years. About 54% of
those over five years old had anaesthesia without intuba-
tion (Figure 2).

i
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DISCUSSION

The study reviews 110 procedures performed by a pediatric
cardiologist. The therapeutic procedures were 78 %, while
the remaining were diagnostic. It is similar to the results
published by Vincentetal. in 2015 from the data collected in
the IMPACT registry (6).

The analysis showed that 13.6 % of the procedures had as-
sociated complications. Major complications were seen in
2.7 % of the procedures. The overall complications reported
by Lee et al. from Seoul were 16.2%, and severe complica-
tions were reported at 1.15% (7). Although the overall com-
plications are comparable between the two studies, the
major complications are higher in our study.

(A) Minorarrhythmia - Minor arrhythmias were observed in
3 procedures. Tokel et al. reported minor arrhythmia in
2.3 % of the population who underwent pediatric cath-
eterization (5). Similar results were published in 1998 in
Canada, where the reported incidence of minor ar-
rhythmia was 2.1% (8).

(B) Arrhythmia requiring abandoning the procedures - A
22-month-old male child weighing 7.5 kg with restrict-
ed peri-membranous VSD was planned for device clo-
sure, and a complete heart block was developed while
the device was deployed. The occluder device was re-
turned to the sheath; the rhythm immediately returned
to normal. Data published by Tokel et al. showed a 3%
incidence of significant arrhythmia (5), while it was 0.9
% in our review. In their study, Taner et al. reported a
lower incidence of significant arrhythmia of 1.2 % (9).

(C) Vascular Compromise —=Two cases had post-procedure
femoral venous occlusion. A study published in 2014
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reported a 2.7% incidence of a vascular compromise
requiring heparin infusion for 12-72 hours (10). Another
review from a large volume centre in Canada showed
165 arterial vascular and nine venous complications in
4952 catheterisations (8).

Change of Anesthesia Plan - An intra-procedural
change of anaesthesia from non-intubated anaesthesia
to intubation and general anaesthesia (GA) was done in
two patients. It is like the incidence reported in an ex-
tensive sample review of 13611 patients, where 1.77%
of participants had to be converted to general anaes-
thesia (11).

Device Embolization — One atrial septal defect occluder
device embolisation incidence was in the study. In Ack-
ermann’s review of 238 ASD device closures, the inci-
dence of embolisation in intra-procedure was 0.8%,
and post-procedure was only 0.4% (12). Rossi et al. re-
ported zero incidences of device embolisation associ-
ated with ASD device closure (13). Immediate emboli-
sation of the ASD occluder device is related to the de-
fect’s anatomy and the primary operator’s skill and
experience (14).

Death - Two patients died following the procedures.
The first case was a 3-day-old child weighing 3.2 kg
who was presented to ICU in shock and sepsis. The
child had transposition of great arteries and underwent
an emergency balloon atrial septostomy. Following the
procedure, the shock state persisted, and the child suc-
cumbed. The second case was multiorgan dysfunction
with significant pericardial effusion and tamponade ef-
fects. The child underwent emergency pericardiocen-
tesis with a transfusion of fresh frozen plasma. However,
the child did not improve and died of multiorgan fail-
ure. Vitiello et al. reported a 1.2% incidence of mortality
in their review in 1998 (8). With progressive improve-
ment, the mortality has reduced to a range of 0.05% to
1%, as reported by Manda et al. in 2021 (16).

Procedure failure — Emergency balloon pulmonary val-
votomy was attempted in a six-month-old 4 kg female
child. But despite several attempts, the pulmonary
valve could not be crossed; the procedure was aban-
doned. Ghaffari et al. reported a procedure failure rate
of 19% for balloon pulmonary valvotomy (17). Another
study reported a failure rate of 15% for balloon pulmo-
nary valvotomy in infants (18).

CONCLUSION

The analysis shows that the complications associated with
pediatric cardiac procedures performed on rural-based
cath-lab oriented toward adult cardiology work are compa-
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rable to those of other large-volume pediatric cardiac cen-
tres. The incidence of device embolisation is significantly
higher than expected from large-volume centres. The limit-
ed sample size is a limiting factor.
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SAZETAK

Sigurnost kateterizacije srca u pedijatrijskoj populaciji
izvodenih u ruralnoj indiji u kateterizacijskom laboratoriju
za odrasle

Alisha Akhani, Jaishree Ganjiwale, Bhadra Trivedi, Somashekhar Nimbalkar

Uvod: Prirodene sréane greske Cine najvecu skupinu prirodenih mana s kojima se djeca radaju, s prevalencijom od 1% u novorode-
nackoj dobi. U Indiji se svake godine rada oko 2,4 milijuna djece s prirodenim sréanim greskama, tj. najvise u svijetu. U Indiji postoji
veliki broj centara koji zbrinjavaju takve pacijente no oni su neravnomjerno rasporedeni. Zbog toga se veliki broj pedijatrijskih bole-
snika lijeci u kardioloskim ustanovama za odrasle koje nisu uvijek opremljene odgovarajucom aparaturom za riesavanje komplika-
cija pedijatrijske populacije. Cilj studije je procijeniti sigurnost i komplikacije povezane s pedijatrijskim kardioloskim postupcima koji
su provedeni u kateterizacijskom laboratoriju koji se primarno koristi za kardiolosko zbrinjavajnje odrasle populacije.

Metode: Ucinjena je retrospektivna analiza pedijatrijskih kardioloskih kateterizacijskih postupaka koji su izvedeni izmedu travnja
2018. i ozujka 2021,

Rezultati: Ukupno 110 pedijatrijskih pacijenata bilo je podvrgnuto 110 kateterizacijskih zahvata. U hitnom zbrinjavanju ucinjeno je
ukupno 20 zahvata, a elektivno ukupno 90 zahvata. Od 110 izvedenih zahvata, 86.4% je zavrseno bez komplikacija. Manje kompli-
kacije uocene su u 9,1% zahvata. Vece komplikacije zabiljeZene su kod 3 bolesnika, a dvoje bolesnika je preminulo.

Zakljucak: Zakljucno, komplikacije povezane s pedijatrijskim kardioloskim zahvatima koji se izvode u ruralnom kateterizacijskom
laboratoriju orijentiranom na zbrinjavanje odraslih bolesnika usporedive su s onima u drugim pedijatrijskim kardioloskim centrima

velikog volumena.

Kljuéne rije¢i: PRIRODENE SRCANE GRESKE; KATETERIZACIJA SRCA; PEDIJATRIJA; SIGURNOST PACIJENATA
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Rehabilitation services for children
with disabilities during the COVID-19
pandemic in the United Arab Emirates:
Experiences of parents

Sunitha Bhagavathi Mysore', Dragana Djuric', Adam Zeghan?, Areen Oudeh?, Belal Al Qerem?,
Abdulla Al Humaidan?, Amina Hussain Salem Alyafei*, Muhammed Al Jarrah'

Introduction: The Covid -19 pandemic brought changes in professional practice across the globe. Children with disabilities received
rehabilitation services remotely throughout the lockdown periods to contain the virus in the United Arab Emirates. This paper ex-
plores the experiences of parents of children with disabilities who received remote rehabilitation services during the Covid-19 pan-
demic.

Methods: A survey was developed by the study team in English and Arabic. Demographic data, characteristics of children, family
circumstances, access to rehabilitation, use of assistive tools, financial and psychological implications on parents and children, and
future use of remote therapy. It was deployed to the parents through the rehabilitation centers and was analyzed using descriptive
statistics with frequencies and percentages.

Results: The survey was completed by 239 parents whose children with disabilities received the rehabilitation services remotely
mainly through telerehabilitation. The pressure and psychological impact on parents were high, reporting frustration (44.8%), and
anxiety (59.8%), although (70.3%) recognized the importance of continued care for the child.

Conclusion: Telerehabilitation was the means during the pandemic to ensure continued care in the UAE. In the future, remote reha-
bilitation will be appropriate in specific situations when there is limited or no access to the center. Future research should explore the

continued use of telerehabilitation and its effectiveness.

Key words: COVID-19; TELEREHABILITATION; CHILDREN WITH DISABILITIES

INTRODUCTION Covid-19 pandemic that included synchronized video calls
through telerehabilitation, pre-recorded therapeutic videos

The COVID- 19 pandemic has seen changes in professional and online programs (1-4).

practice across the globe. Almost all sectors working with
non-essential services were closed for the first few days to
reduce the spread of infection including rehabilitation cen-
) p, ) 9 o 'Fatima College of Health Sciences, Abu Dhabi, UAE
ters in the United Arab Emirates (UAE). But within a span of 2Cerebral Palsy Foundation, Amman, Jordan
fortnight, it was encouraged health and rehabilitation cen- *Star Key Health, Abu Dhabi, UAE
ters to consider alternate ways of providing services for 4Zayed Higher Organization for People of Determination, Abu Dhabi, UAE
those requiring ongoing care. The importance of continued Correspondence to:
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Due to the restriction of movements imposed to contain
the virus, residents were confined to their homes for over a
year in the United Arab Emirates (UAE). This included even
children with disabilities, who normally would receive a
range of integrated services including special education
and therapeutic interventions by multidisciplinary teams.
Remote rehabilitation services, mainly through telerehabili-
tation, were offered in the UAE to the children with disabili-
ties (1).

Prior to the pandemic, the use of telerehabilitation was
highly limited for children with disabilities (5) although it
was an accepted and feasible means of providing therapy
(6, 7). It was reported to be comparable to usual care (8).
There have been articles on the quick utilization of telereha-
bilitation during the COVID-19 pandemic (9-11) that
changed practice experiences for all stakeholders within
the rehabilitation settings. Camden and Silva (2021) suggest
considering family-centeredness of the services offered re-
motely as the implementation of telerehabilitation was a
quick response to COVID-19 situation. However, there were
no published studies in the UAE on the provision of reha-
bilitation services and parents’ experience during the lock-
down of the COVID-19 pandemic when this study was un-
dertaken.

The main aim of this study was to investigate the rehabilita-
tion services provision by exploring the experiences of
parents of children with disabilities during the COVID-19
pandemic. This paper explored the access to rehabilita-
tion services, engagement of parents and children during
the therapy and challenges faced by parents during the
COVID-19 pandemic in 2020 with the following specific
research questions.

1. How did the parents or carers organized themselves to
manage the child with disability at home while manag-
ing other commitments (other children, their work) in
the UAE during COVID-197

2. What services and support were offered to the parents or
carers from the rehabilitation centers?

3. What were the challenges faced for utilizing the rehabili-
tation services during the COVID-19 pandemic?

4. What were the psychological implications of receiving
therapy since the pandemic?

METHODS

The study was conducted in the pandemic during the
lockdown period in the UAE between January to April
2021. The intended participants for this study were the par-
ents of children with disabilities receiving services from reha-
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bilitation centers. The survey link for the study was sent to
major rehabilitation centers, requesting them to forward it to
the parents of the children receiving rehabilitation services, as
the researchers did not have direct access to the parents. A
period of four weeks was allotted for completing the survey,
and a follow-up request was sent to the centers in the second
week to encourage parents to participate in the study.

The researchers for the study were from the centers provid-
ing rehabilitation services for children with disabilities in
collaboration with a higher education institution based in
the Emirates of Abu Dhabi. Ethical approval for the study
was granted from the higher education institution (No: IN-
TSTFO13PHY20). The survey was developed by the re-
search team based on the concepts of remote therapy
and considering the lockdown situation in the UAE during
COVID-19 in the year 2020.

The survey questions were in both English and Arabic
and were validated using two-step processes. Firstly, the
face and content validity were done by two experts in the
field and the pilot was sent to eight parents from one reha-
bilitation center in Abu Dhabi. Minor modifications were
made following the validation process that increased the
clarity of questions.

In order to meet the aims of this research, the question-
naire was developed with five different sections with the
likely responses. The responses were added with a wider
variety of choices with multiple response questions or
with dichotomous response of ‘yes or no' rather than
open-ended questions. The details of the five sections
are outlined below:

1. The first domain was on family circumstances that ex-
plored the number of children, work, ability in managing
between disabled and other children, responsible per-
son for providing rehabilitation at home for the child,
main obstacles, and access to rehabilitation.

2. The second domain explored in detail the rehabilita-
tion services offered, the child’s co-operation and en-
gagement to therapy at home.

3. The third domain included questions regarding access
and use of assistive devices such as what assistive tools
were available for the child, accessibility to the equip-
ment or devices for therapy and maintenance services
offered or available during the pandemic.

4. The fourth domain explored the psychological impli-
cations that the child and the parents had during the
lockdown. The questions were related to differences in
relationships between siblings and disabled child, nega-
tive and positive impact on the child and parent.
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’

5. The fifth and the final section was to seek the parents
suggestions on the remote rehabilitation if continues for
longer during the pandemic or had to be adopted in the
future post pandemic

The survey was analyzed using descriptive statistics. Frequen-
cy and percentages were used to present the data.

RESULTS
Demographic data and family circumstances

The survey was filled by a total of 239 parents of children with
disabilities. The responses to this survey were received from
the six emirates of the UAE. The most responses were from
the Emirate of Abu Dhabi (84.4%), Dubai (9.8%), Sharjah
(2.7%), Ajman (1.8%), Fujairah (0.9%) and Ras Al Khaima (0.4%).

Male respondents were slightly higher (56.1%) than females
(43.9%) as the surveys were filled either the mother or father
of the child. Mother being the main carer of the child at
home (78.7%), followed by father (9.2%) and other family
members or nanny (12.1%).

The average number of children within these families was
reported to be four, and about 75.3% respondents have one
disabled child in their family. Approximately 66% of the re-
spondents reported having difficulty managing the chil-
dren with disabilities at home during the COVID -19 pan-
demic. This was mainly due to other commitments at home
with other children (28.9%) and lack of support from other
family members (23%) and work commitments (28.9%).

The type of disabilities that the children had were diverse
including cognitive, physical, behavioral, sensory impair-
ments and multiple disabilities, with largest number of chil-
dren on the autism spectrum as shown in Fig. 1

Multiple disabilities

Visual impairment

Hearing impairment

Speech disorder

Autism spectrum disorder

ADHD

Intellectual development disorder
Specific learning disorder

Physical impairment

FIGURE 1. Type of disabilities.

The parents reported that the child spent most of the time
at home on the phone or tablet (65.1%), playing with sib-
lings (43.5%), some helped parents in household chores
(18.8%), doing craft work (16.5%) and some children not be-
ing active (25.95).
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Rehabilitation Services during COVID-19 pandemic

The services received during the lockdown were Physio-
therapy (44.8%), Occupational Therapy (49.4%), Speech
therapy (45.4%), Special Education (34.6%), Social Counsel-
ling (14.2%), Psychological (10.2%), Hearing Solutions (4%).

The types of rehabilitation services received during the pan-
demic were either home visits (30%) or tele rehabilitation
(70%). The frequency of therapy was similar to pre-pandem-
ic (47%), less than the pre-pandemic (49%) and more than
pre-pandemic (4%).

In accessing telerehabilitation, the participants reported
several enables and barriers. One of the largest enablers was
that therapists were setting appointments well in advance
for the parents to organize themselves (22.6%). Other en-
ablers are provided in Table 2. There were a number of bar-
riers being reported as the parents were busy managing
home and other children (51.9%) and also was the financial
issues (35.1). The other barriers are listed in Table 2.

6.15% of parents expressed that it was challenging to pro-
vide therapy at home and one of them was child being
child’s non-cooperation (13.8%) and poor co-operation
(19.8%). Despite these challenges, 68.2% reported to cope
well with children during the therapies at home.

The parents felt that the child did not pay enough attention
during telerehabilitation (56%), or that it was rejected by the
child (36%), lacked fun and engaging activities (25%), and
caused tiredness due to multiple sessions (5%). 30.6% of
parents reported weight gain of the child during the lock-
down.

The parents reported changes in certain aspects of child’s
function and reported improved communication (20%), im-
proved daily activities, especially dressing and eating
(20.8%), better social interaction (13.3%), grasping and hold-
ing (11.4%) and walking (10.6%).

Access and use of assistive devices

52% of the parents reported having access to assistive de-
vices to carry on with the therapy at home. Assistive devices
used at home were communication aids (37.6%), daily living
aids (33.3%), mobility aids (27.1%), & visual aids (11.4%). The
access to maintenance services of assistive devices during
the lockdown was reported by 24.7%.

Psychological changes and impact during the lockdown

Most parents (82%) reported changes in behavior in the
child during the lockdown. Most of the parents felt that
their child would have been happier receiving therapy at
the center (57.6%) when compared to telerehabilitation



PAeDIATR CROAT. 2024,68:128-36

BHAGAVATHI MYsORE S., DJuric D., ZEGHAN A., ET AL. REHABILITATION SERVICES FOR CHILDREN WITH DISABILITIES.. .

TABLE 1. Demographic details and family circumstances (N=239).

Characteristics

Gender of respondents

Main carer of the child
with disability at home

Gender of children with disabilities

Ages of children, (years)

Number of children with disabilities
in the family

Employment status of parents

*Leisure activities

Negative behavior of the disabled
child during the lockdown

Reported improved relationship
between disabled child with
the other siblings. The siblings were

Comparison of child status between
pre-pandemic and during pandemic

Attribute
Male

Females
Mother

Others
Male
Females
0-4

5-9
10-14
15-18
18+

One child

Two
More than two

Not working
since covid

Full time
employment

Part time
employment

Never worked

Use of
electronic
devices

Playing with
siblings

Helping parents
Craft work
No activity

Aggression

Lack of
motivation to
work or study

Complaining
of tiredness

More
empathetic
Supportive
Caring

Increased
sharing while

playing
Acceptance

No difference

Deterioration

Improvement

*more than 100% due to multiple options

Frequency, %

56.1
439

78.7

223
61.6
384
11.8
27.8
28.2
14.5
17.5

75.7

84
15.9

10.5

62.0

18.3

9.2

65.1

435

18.8
16.5
259

259%

36.4%

15.1%

234

427

278
25.1

TABLE 2. Enablers and barriers to telerehabilitation (N=239).

*Enablers Frequency, %
Clear and timely appointments 22.6
Safe environment at home 14.6
Flexible hours 14.6
Training parents on the technical aspects of 13
telerehabilitation
Provided lecture materials and resources on 9.2
therapies
Provided electronic such as laptop or tablet to run 29

telerehabilitation at home

* Barriers
Busy with other children and tasks at home 519
Financial issues 35.1
Fear of applying therapy at home 238
Lack of informational services 238
Lack of tools and equipment 218
Internet or device problems 19.2
Other technical issues 113

*more than 100% due to multiple options

(11.8%), children showed aggression (25.9%), were in low
mood (26.4%), lacked motivation to work or study (36.4%),
consumed more time than usual (16.3%), lack of social inter-
action (41.8%), complained of tiredness (15.1%), lack of
sleep (20.9%) and feeling anxious (25.1%).

The parents also reported improved relationships between
siblings during the lockdown period (70%). Siblings be-
came more empathetic towards the disabled sibling,
(38.1%), showed much more supportive (34.3%) and caring
attitude towards the sibling (36%) and improved sharing of
their gadgets and toys with the sibling (33.5%) and accept-
ing into the playgroup (23.4%) than pre-pandemic times -
shown in Table 1.

Most parents (79%) reported that they themselves noticed
changes in their own physical, psychological, and social
well-being such as feeling worrying about their child's fu-
ture (59.8%), feeling helplessness (44.8%), tiredness and ex-
haustion (29.7%), lack of personal time (28.5%), lack of sleep
(18.8%) and reduced work efficiency (18%).

Parents perspectives suggestions on continuing remote
rehabilitation during and post pandemic

Parents reported that they recognized the high (70.3%) to
moderate importance (16.7%) of continued rehabilitation
services for their child. Most parents preferred sessions in
the center with social distancing (63%) , the blended ap-
proach between online and tele-rehabilitation (28%) and
home rehabilitation or no therapy at all (9%). Due to closure
of the centers and till the access services in the center,
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79.1% of parents reported that tele rehabilitation was the
best available option.

The parents were asked to indicate if and in what situations
telerehabilitation should be applicable in the future. The re-
sponses were if the child was unable to go to the center
due to illness (39.3%), not physically being in the country
(26.4%) or during a vacation (24.7%) to ensure the continu-
ity of care. In case of online sessions being continued, the
parents expressed the need for ongoing training on giving
therapies, using assistive devices, technological support,
time management and psychological support.

DISCUSSION

The main objective of this study was to explore the experi-
ences of parents of children with disabilities who received
remote rehabilitation services, particularly during the lock-
down period in the UAE. The survey response rate was high-
er from Abu Dhabi when compared to the other 6 Emirates.
The survey was sent through the centers to the parents as
the researchers of this study did not have access to the par-
ents, hence there was no opportunity to check how many
parents were contacted by the center within each Emirate.

This study involved mainly families with an average of four
children, one of whom were disabled. The mother was the
main carer for the children as seen in our study. More than
50% of the parents worked during the COVID-19 pandemic
while caring for other children who were at home with on-
line classes, this placed an increased pressure on the par-
ents. During post-COVID times we assume that when the
other children are at school, it might be possible for parents
to focus much more on their child with disabilities if a
telerehabilitation session is offered.

Most children in our study had multiple disabilities, which
increased complexities and challenges for parents in man-
aging the children (12) especially with reduced access dur-
ing the pandemic (13). As most children received therapy
from more than one specialty - most receiving Speech and
Language therapy, Occupational therapy, and Physiothera-
py alongside Special education. These two disciplines are
highly hands-on requiring physical strength and variety of
equipment, thus carrying out therapy at home proved chal-
lenging for carers (14). Even in the centre, most children re-
ceive therapy from multi-disciplinary teams, and it is highly
challenging to plan this on telerehabilitation sessions.
Telerehabilitation for those with multiple disabilities will al-
ways be challenging for parents and adherence to it is also
highly difficult (15). Hence, it is more beneficial to children
who do not have complex issues.

Besides, there was not enough equipment or readiness of
parents to provide therapy at home despite getting guid-
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ance from the therapists. Nearly one fourth of the partici-
pants reported having technical challenges such as diffi-
culty using specific educational programs, internet issues
like the study by Pinkerton et al. (2022) (16). However, these
issues were much higher during the pre-pandemic (17).
With the pandemic lasting for over two years, the parents
might have learnt to overcome technical challenges, and it
will be interesting in future studies to explore the current
competencies of parents for accessing and using technolo-
gies related to telerehabilitation.

Dijuric et al, (2022) reported that various public platforms
and social media were utilized in spreading awareness for
parents regarding the importance of continued care for
children during COVID-19 in the UAE (1). Additionally, most
participants in our study reported to have received informa-
tion and plans prior to online assessment and treatment.
The rehabilitation centers engaging effectively in spreading
the awareness about the importance of continued care and
having provided all the necessary training including safe
home environment, technical support telerehabilitation
can be embedded into their regular training now in post-
COVID times (8, 18).

Our study highlighted the importance of accessibility and
maintenance of assistive devices for the child to continue
therapy and function effectively at home. Of those requiring
assistive devices, only half of the participants reported hav-
ing access to the equipment or tools. Only a few basic assis-
tive devices were used by the children such as ADL tools,
communication aids, mobility, and visual aids with limited
access to maintenance services. For some of the equipment
such as wheelchairs, although there could have been an op-
portunity for teleassessment, it is best to get the physical
check done at the service center for technical accuracy (19).
Accessing assistive devices could be a challenge and this is
particularly seen in low and middle-income countries (20).
However, in the UAE due to high funding and good infra-
structure, access, or affordability to most assistive devices
were not a major issue. Although these assistive devices may
not be suitable for home use, this opens opportunities for
developing suitable home-use assistive devices (21).

The negative effects during the lockdown were not only
seen in children but on the parents as well. Some of the
previous studies have shown that children’s activities and
behaviors are directly related to the parents’' psychological
and social well-being; (22, 23). The anxiety levels among
parents or caregivers of children with intellectual and devel-
opmental disabilities were very high even during the pre-
pandemic with elevated depression symptoms (24). Al-
though our study did not correlate children’s activity and
behavior to parents’ psychological wellbeing, they reported
tiredness and were anxious about their child’s future. Fur-
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ther, telerehabilitation was not a recognized form of treat-
ment by the medical insurance during the first few months
of the lockdown in the UAE, might have added to the finan-
cial stress (1). Also, many parents were either not working or
doing part-time work during the lockdown, further adding
to the financial stress. Setting up support groups for parents
would have relieved their stress and anxiety (25, 26).

Social interaction for children is vital as it has psychological
and therapeutic benefits. These benefits were noticed in
the study done by Cacioppo et al. (2021) (27). Further, 80% of
the parents reported the therapies provided by tele rehab
were different from the normal services within the centers
and we believe that the deteriorations observed could be
the therapies being less effective, and child's lesser engage-
ment during therapies. This could be due to the majority of
children in our study being school age; this would differ if
the children were of pre-school age, as telerehabilitation
(28) was a good addition to home program in a study done
by Sel et al. (2023) (29).

In the survey, the parents reported that the child was bored
being at home during the pandemic - this was in contrast
to pre-pandemic as they had lot of outdoor and institution-
based activities such as robotics, cycling, hydrotherapy, thus
not needing online treatment. This makes a good case for
children to physically attend the sessions in the center
based on post-COVID times. On the other hand, there are
multiple benefits for using telerehabilitation especially
when there is restricted or limited access to centers due to
iliness of the child or parents’ (30). Now in post-pandemic
times, telerehabilitation can be used as an adjunct but it is
not meant to replace face-to-face session (31).

Our study showed that the number of therapy sessions pro-
vided was lower when compared to the ones received in
the center - not only due to the lack of equipment, but also
because certain services can only be provided by trained
therapists with special skills. Therefore, if tele-rehabilitation
services were to be offered effectively, it is best for thera-
pists to be trained and certified (32). This then means thera-
pists can decide how and what type of interventions are
suitable through telerehabilitation (33). Observation regard-
ing the progression during telerehabilitation was mixed
from significant improvement to significant deterioration.
However, our study could not correlate this to the type of
therapy sessions and/or to the complexity of condition,
which is one of the limitations of our study. The studies in
the future must consider and conduct correlation studies.

Our study showed that the most improvements were seen
in communication skills but in the areas that required spe-
cial therapeutic handling, such as fine and gross motor
skills, improvements were to a lesser extent.
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In situations where accessing therapy in the center is diffi-
cult, effective transfer of therapies from the gym to home
becomes necessary. This requires good co-operation be-
tween parents and therapists with a well-structured, goal-
oriented, individually tailored program based on environ-
ment and physical space (14, 34-38).

Most research on telerehabilitation (including our study)
during the pandemic employed surveys to capture the ex-
periences but future research should focus on controlled
clinical trials. Hurtubise et al. (2022) (39) has proposed four-
year longitudinal multicentric action research involving
training and implementation of family centered telereha-
bilitation by pediatric therapists. For the blended approach
to be effective and successful, the parents or caregivers
must be a core member receiving appropriate training. The
experiences reported during the pandemic could be re-
flected on the current and future use of telerehabilitation
for children with disabilities (28).

There are no reports of any major safety concerns or any
harmful effects on a child’s health (8). One fourth of the par-
ticipants reported not having instructions on safe handling
during the telerehabilitation sessions. Furthermore, our
study did not consider different types of safety issues such as
falls. Future studies can consider this aspect. Clear planning,
communication and collaboration between parents and
therapists is a key to success for telerehabilitation (39, 40).

CONCLUSION

There has been a paradigm shift in the use of remote reha-
bilitation, specifically tele-rehabilitation between the pre
and post pandemic. Research on its' use for children with
disabilities has been increasing since the pandemic when
compared to pre-COVID times. Telerehabilitation gained its
central position during COVID-19 and there have been efforts
to use it effectively by overcoming administrative and tech-
nical barriers. Since the pandemic, there have been ongo-
ing efforts in increasing the quality of online services. As re-
mote rehabilitation was a popular means of providing con-
tinued care during the pandemic, the time, resources, and
funding were allocated towards development and applica-
tion of it. Telerehabilitation can be in the future used as a
blended approach for education and supervised home pro-
gram purposes and also, when physical access to the center
is difficult. Future research should compare the continued
use of telerehabilitation and its effectiveness. Also, one of
the limitations of our study was that most response was
from Abu Dhabi which could potentially have geographical
bias and could impact on the generalizability of the results.
So, future studies should consider exploring other emirates.
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SAZETAK

Usluge rehabilitacije za djecu s teSkocama u razvoju
tijekom COVID-19 pandemije u Ujedinjenim Arapskim
Emiratima: iskustva roditelja

Sunitha Bhagavathi Mysore, Dragana Djuric, Adam Zeghan, Areen Oudeh, Belal Al Qerem,
Abdulla Al Humaidan, Amina Hussain Salem Alyafei, Muhammed Al Jarrah

Uvod: Covid-19 pandemija donijela je promjene u profesionalnoj praksi diljem svijeta. Djeca s teskocama u razvoju u Ujedinjenim
Arapskim Emiratima primala su usluge rehabilitacije na daljinu tijekom razdoblja karantene radi suzbijanja virusa. Ovaj rad istrazu-
je iskustva roditelja djece s teSkocama u razvoju koja su primila usluge rehabilitacije na daljinu tijekom Covid-19 pandemije.
Metode: Istrazivackitim je izradio anketu na engleskom i arapskom jeziku. Demografski podaci, karakteristike djece, obiteljske prilike,
pristup rehabilitaciji, koristenje pomocnih sredstava, financijske i psiholoske implikacije na roditelje i djecu te buduca upotreba tera-
pije na daljinu. Roditeljima je rasporeden kroz rehabilitacijske centre i analiziran je pomocu deskriptivne statistike s ucestalostima i
postocima.

Rezultati: Anketu je ispunilo 239 roditelja Cija su djeca s teskocama u razvoju primala usluge rehabilitacije na daljinu uglavnom
putem telerehabilitacije. Pritisak i psiholoski utjecaj na roditelje bili su visoki, iskazujuci frustraciju (44,8%) i anksioznost (59,8%), iako
(70,3%) prepoznaje vaznost kontinuirane brige za dijete.

Zakljucak: Telerehabilitacija je tiekom pandemije bila sredstvo za osiguranje kontinuirane skrbi u UAE. U buducnosti e rehabilita-
cija na daljinu biti primjerena u odredenim situacijama kada je pristup centru ogranicen ili nikakav. Buduca bi istrazivanja trebala

istraziti dalinju upotrebu telerehabilitacije i njezinu ucinkovitost.

Kljuéne rije¢i: COVID-19; TELEREHABILITACIJA; DJECA S TESKOCAMA U RAZVOJU
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Excessive pharmaceutical
pricing and repercussions
on paediatric health services

Dominik Vuleti¢*

Context: Paediatric pharmaceutics have a significant share in expensive drugs. Recent years have seen significant calls for interven-
tion against high prices for pharmaceutical products. The prohibition of prices that are excessive as a form of abuse of dominance is
considered as Competition law violation in the European Union Law and national legal orders of its Member States. Majority of the
Organization for Economic Cooperation and Development (OECD) member countries have similar prohibitions in their respective
Competition laws with important exemption of United States (US) Antirust Law, although there is some indication of change in US
exactly in the area of pharmaceutical sector. Requlation of excessive prices also exists in Competition laws of all BRICS (Brazil, Russian
Federation, India, China, and South Africa) countries. The problem of excessive prices in pharmaceutics is one of the emerging themes
in Competition law literature and case law development. This is the area where intellectual property rights, usually patent protection,
collide with competition rules. Costs of research and development for such pharmaceutics are often very high emphasizing the need
for balance between colliding legitimate interests: access to health and research development.

Aim: To present regulatory and case law development of application of excessive prices as form of abuse of dominance in pharma-
ceutical sector with emphasis on paediatric health services.

Data source: OECD, PubMed, Google Scholar, Scopus.

Conclusion: Balance between competition rules on excessive prices as form of abuse of dominance and intellectual property rights
in the area of expensive paediatric pharmaceutics can be regarded as suboptimal. Thus, there is a need for further requlatory devel-

opment and application of rules on excessive prices in that field.

Keywords: LEGAL ASPECTS; COURT DECISIONS; PEDIATRICS; DRUG AND NARCOTIC CONTROL

INTRODUCTION creased 56% between 2007 and 2017 (4). Paediatric phar-
maceutics have a significant share in expensive drugs in-
cluding the most expensive drugs in world, as we will

demonstrate further in this paper.

Recent years have seen significant calls for intervention
against high prices for pharmaceutical products, and there
have been a number of competition enforcement cases re-
garding exploitative excessive pricing in this sector (1). Ex-
cessive pharmaceutical pricing represents one of the most
contentious issues in legal and political discourse and has
recently gained renewed attention by courts, competition

In the European Union Competition Law excessive pricing
by dominant undertaking/undertakings or association of
undertakings is considered to be a violation Article 102 of

authorities and political forces on both sides of the Atlantic
(2). The British Medical Journal dedicated a special issue in
2020 to achieving fair pricing (3). One study from 2020 dem-
onstrated that global expenditure on pharmaceuticals in-

* University of Zagreb, Faculty of Economics and Business

Correspondence to:

Ass. prof. Dominik Vuleti¢; Faculty of Economics;
Trg J. F. Kennedyja 6, 10000 Zagreb; Croatia;
E-mail: dvuletic@efzg.hr

137


http://www.paedcro.com
http://dx.doi.org/10.13112/PC.2024.23
mailto:dvuletic@efzg.hr

VuLETI¢ D. EXcessivE PHARMACEUTICAL PRICING AND REPERCUSSIONS ON PAEDIATRIC HEALTH SERVICES.

The Treaty on the Functioning of the European Union
(TFEV). Thus, abusive conduct of dominant undertaking
that consist in directly or indirectly imposing unfair pur-
chase or selling prices or other unfair trading conditions, as
stipulated in TFEU (5), can emerge in a form of excessive
prices. Similar provision is contained in Article 54 of the Eu-
ropean Economic Area (EEA) Agreement (6). Member States
of EU have harmonized their competition laws with EU
Competition Law so regulation of excessive prices is the
correspondent.

The European Court of Justice has in 1975 in General Motors
Continental NVv. Comm’n (7) case introduced that this prohi-
bition of unfair prices and trading conditions can relate to
excessive prices. It held that dominant undertaking service
price is unfair if it is excessive in relation to the economic
value of the service provided. In far better known case that
was adjudicated several years later - United Brands case (8) -
the Court established approach for determination of exces-
sive prices. In that case Commission held that United Brands
(UBQ), big producer and exporter of bananas, charged the
price of bananas to its customers in Germany, Denmark, the
Netherlands that are considerably higher, sometimes by as
much as 100%, than the prices charged to customers in Ire-
land and therefore produce for it a substantial and excessive
profit in relation to the economic value of the product sup-
plied (6). Court held that excess in prices could be deter-
mined objectively if it were possible for it to be calculated
by making a comparison between the selling price of the
product in question and its cost of production, which would
disclose the amount of the profit margin. The Court held
that excess in price is therefore to be determined in answer-
ing the question whether the difference between the costs
actually incurred and the price actually charged is excessive,
and, if the answer to this question is in the affirmative,
whether a price has been imposed which is either unfair in
itself or when compared to competing products (8). Con-
clusion of the Court concluded that Commission did not
succeeded to prove excess in prices. Failure on the Commis-
sion part to provide analysis of UBC cost structure analysis
was paramount to such judicial decision (UBC was found to
be in abuse of dominance in other aspects but execs in
prices was not sufficiently proven).

In Bodson v. Pompes Funébres case (9) from 1988 the Court of
Justice held that the excess in price can be determined by
comparing what the dominant undertaking had charged in
other markets in which it is subject to more intense compe-
tition (6). Method of comparison with other markets was fur-
ther elaborated a year later in Tournier case (10), in which the
Court required objective justification for price difference
from the similar/comparable markets. In some cases, the
Court held that prices exceeding the competitive bench-
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mark in other markets between 25% to 40% were excessive,
while other decisions concerned larger differences. In more
recent case law, the Court in AKKA/LAA case from 2017 (11)
held that there is no minimal threshold in price difference, it
only required difference is significant and persistent. After
the judgment in United Brands case two-limb test is fre-
quently used in the assessment of the excess in price.

Particular problem are markets that are naturally monopo-
listic. Good example for this is Commission decision in Port
of Helsingborg case from 2004 (12). In that case Commission
held that that there is no sufficient evidence to conclude
that the port charges have no reasonable relation to the
economic value of the services provided by the port to the
ferry-operators. The problem of the assessment by using
comparative markets method in this kind of situation is lo-
cational monopoly. Port of Helsingborg is located in the
southwest of Sweden, at the narrowest point of @resund
between Sweden and Denmark. Thus, there is literally no
sufficiently comparable market or ferry route in whole of
the EU method (6). Similarly, naturally monopolistic markets
frequently occur in markets of pharmaceutical products.

Specific expanding area of case-law in EU Competition law
is exactly in the field of pharmaceuticals. Leading case here
is the Commission decision in Aspen case from 2020 (13).
Case relates to excessive pricing of six cancer medicines in
the European Economic Area (excepting Italy which adjudi-
cated the matter in national proceedings also revoking ex-
cessive prices as abuse of dominance) by Aspen, an interna-
tional pharmaceutical company headquartered in South
Africa. The patent protection for the aforementioned medi-
cines expired more than 50 years ago. Aspen imposed price
increases by threatening to de-list or to withdraw the medi-
cines. After having imposed the increased prices, often by
several hundred percent, Aspen maintained the high prices
(with profit margins over 80% and higher). Aspen also did
not carry out any research and development or add any im-
provements or enhancements to commercialisation or dis-
tribution. Medicines in question did not have generic sub-
stitutes in Europe so the dependency of patients and health
systems on Aspen’s products made demand highly inelastic
and customers vulnerable to exploitation. Case ended with
Aspen commitment to reduce net prices for each of the
medicines in all of the EEA Member States where price lev-
els might raise concerns. The price reduction would be on
average around 73% for the medicines across the EEA. The
reduced net prices would apply for a period of 10 years.

Regulation of excessive pricing exists in all of the Organiza-
tion for Economic Co-operation and Development Member
countries except US, Canada, Mexico, Australia and New
Zealand (14). US Antitrust Law under the influence of the
Chicago School of Economics is still lead by the idea of self-
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correcting markets that is estranged to excessive pricing as
a concept. However, such practices can sometimes be cat-
egorised under general provisions of Sherman Act that ad-
dresses monopolization and attempts to monopolize not
relating to excessive pricing. Furthermore, such views on
excessive prices have been questioned from doctrinal point
of view (15). Signs of possible acceptance in US Antitrust
Law can be detected exactly in the area of pharmaceutical
pricing practices (6). Example form US case law is In re Nexi-
um (esomeprazole) case from 2014 that involves pay-for-de-
lay agreements of AstraZeneca and theirimpact on compe-
tition and consumer prices (16). Regulation of excessive
prices exists in competition laws of all BRICS countries (6).

PATENT PROTECTION EXPIRED
VS PATENT PROTECTED PHARMACEUTICALS

Majority of developing case law in various jurisdictions relat-
ing to excessive prices of pharmaceuticals concerns situation
where patent protection, as most common intellectual prop-
erty right, expired. This was the situation in EU Aspen case, as
we have seen form the introduction (as well in the Italian na-
tional proceedings in the same case). Described regulatory
emphasis on pharmaceutics where patent protection ex-
pired has been clearly demonstrated in one study from 2023
(17). Usual preferred remedy for excess in prices of such phar-
maceuticals (where patent protection expired) would be in
lowering the barriers for entry on the relevant market for sub-
stitutes product/products. Especially preferred by the medi-
cal drug regulators are generic medicines. However, this is
not always possible, as we have seen in the Aspen case - sim-
ply there were no substitute generics available at that time in
Europe. Among crucial contributing factors for the existence
of entry barriers, along with the costs of research and devel-
opment, is time. Reason for time as limiting factor is that
pharmaceutics standardly, weather original or generic, both
in the EU and globally, may only be placed on particular rel-
evant market after they have obtained a marketing authorisa-
tion. A marketing authorisation can be obtained through
national authorisation or through a centralised procedure in
EU, before the European Medicines Agency. Irrespective of
the procedure, obtaining a marketing authorisation even for
generic medicines is a resource-intensive and long process
that, in principle, can take between 12 and 18 months for ge-
neric medicines and even longer for originator medicines.
Competition Law regulators (either national regulators or DG
Competition of the European Commission) can step-in in
such situations when surge in prices occurs and are there are
no available market substitutes with application of excessive
prices as abuse of dominance.

Regulatory application of excessive prices as a form of
abuse of dominance in patent protected pharmaceuticals is

VuLETIC D. EXcessivVE PHARMACEUTICAL PRICING AND REPERCUSSIONS ON PAEDIATRIC HEALTH SERVICES.

much less frequent, practically non-existent. Standard doc-
trinal explanation for this state is the intrinsic collision be-
tween intellectual property rights, that are exclusive in na-
ture (patent protection in particular), and Competition law
that promotes competition and non-exclusivity. However,
there has been a very substantial application of Competi-
tion law on patent protection rights in other area outside
excessive prices, including for example rules on agreements
between undertakings and merger control. Real reason for
rarity of application of excessive process as form of abuse of
dominance in patent protected pharmaceuticals is reluc-
tance on the part of regulators to initiate such proceedings.
Excessive prices are viewed as controversial (not accepted
in some jurisdictions like US) part of Competition law. Fur-
thermore, excessive prices are considered as exploitative
abuse and not as exclusionary abuse and thus not an en-
forcement priority. This reasons influenced on the small
number of cases in which excessive pricing was determined
within the EU Competition Law in general (18).

CASE STUDY IN PEADIATRICS:
EXCESSIVE PRICES AND SPINRAZA®

Despite the rarity there is no legal reasoning that would ex-
clude application of the legal institute of excessive prices (in
jurisdiction where they are stipulated) on the patent pro-
tected pharmaceuticals. Recorded lack of Competition law
enforcement in patent protected pharmaceuticals is there-
fore suboptimal. Good example for that is exactly in the area
of paediatric pharmaceutics in the case of Spinraza®.

Spinraza® (nusinersen) is a medication used in treating spi-
nal muscular atrophy (SMA) associated with a mutation in
the SMNT1 gene. Since the condition it treats is so rare Spin-
raza® entered in the realm of pharmaceuticals unofficially
named ‘orphan drugs’ Biogen, multinational biotechnology
company, since 2015 holds patent rights on Spinraza®. Spin-
raza's® pricing is largely a‘black box'because of confidential-
ity clauses in pricing agreements with health authorities or
insurers (19). Following their own investigations, the civil
society groups estimate that the drug has a price of
€210,000-280,000 per year per patient in ltaly and of
€529,800 per patient in the first year and €264,900 per year
per patient thereafter in Belgium (17). The worldwide an-
nual revenue for the product was around USS$2 billion
through 2018-2021.1f 11,000 patients receive the medicine
in one year, this puts the average worldwide price per pa-
tient per year at US$181,818 (17). Biogen says it bases its
pricing on ‘clinical benefit’and the ‘prices of other orphan
drugs'(19). However, consumer protection associations and
civil society groups object in Italy and Belgium that Biogen
invested US$648 million in the development of the medi-
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TABLE 1.The list of the most expensive pharmaceuticals in the United States for paediatric use (source: www.drugs.com, April 1, 2024)

Generic name Brand name

Atidarsagene autotemcel

Delandistrogene moxeparvovec-rokl Elevidys®
Elivaldogene autotemcel or eli-cel Skysona®
Betibeglogene autotemcel or beti-cel Zyteglo®
Onasemnogene abeparvovec-xioi Zolgensma®
Metreleptin Myalept®
Naxitamab-gqgk Danyelza®
Lonafarnib Zokinvy®

cine (20). If this is correct, then (based on the aforemen-
tioned average worldwide price per patient per year) Bio-
gen would have recouped its direct R&D costs after treating
3,564 patients in one year (17).

It should be noted that generics to Spinraza® have been de-
veloped so application of excessive prices is not only appli-
cable remedy to deal with high prices of this pharmaceu-
tics. Biogen has faced scrutiny and investigation regarding
the pricing of Spinraza®. Main reason is of course its high
cost, which in some patients was up to $750,000 for the first
year and around $375,000 for subsequent years. However,
formal publicly available proceedings against Biogen for ex-
cessive prices of Spinraza® have not yet been publicized in
any of the major jurisdictions (consumer protection associa-
tions have reported Biogen to Competition authorities in
Italy and Belgium). If any national competition authority or
DG Competition initiate proceedings usual steps in applica-
tion of Competition law will be applied: determination of
relevant market and assessment whether Biogen is in the
position of dominance on that market prior to the determi-
nation of possible price excess in Spinraza®.

REPERCUSSIONS
IN PAEDIATRIC HEALTH CARE SERVICES

Eight out of ten pharmaceuticals listed as the most expen-
sive in the US in April 2024 have indication for use in paedi-
atric population —Table 1 represents a list of most expensive
pharmaceuticals for paediatric use. Similar situation is in the
EU (with addition of exagamglogene autotemcel). Interest-
ingly, only four pharmaceutics from the list can be found in
the pharmaceuticals base in Croatia in 2024. Moreover, only
two (Zolgensma®, Myalept®), are included in the medica-
tion list by the Croatian Health Insurance Fund (HZZO).

The most expensive medicine in the world currently is also a
‘orphan drug’ - atidarsagene autotemcel produced by Or-
chard Pharmaceutics, approved in US in March 2024 under
the name Lenmeldy® (branded as Libmeldy® in Europe) with
price per treatment exceeding four million US dollars. Its’ ef-
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Lenmedly® (Libmedly®)

Diagnosis

Metachromatic leukodystrophy
Duchenne Muscular Dystrophy
Cerebral Adrenoleukodystrophy
Beta-thalassemia

Spinal Muscular Atrophy
Lipodystrophy/Leptin deficincy
Neuroblastoma

Progeria and Progeroid Laminopathies

ficacy in preventing disease symptoms or stabilizing pro-
gression was proven also in the clinical setting (21), however,
the cost, as with many orphan drugs, raises concerns.

High prices of pharmaceuticals contribute to unequal
healthcare accessibility worldwide. Variety of prices within
and between the companies and generic drugs that are not
necessarily cheaper are some of the reasons many coun-
tries, especially low-income, still face great challenges pro-
viding care for children with cancer (22). Even greater dis-
crepancies in access to medicines and more unmet needs
face paediatric patients with rare diseases as orphan drug
developments are concentrated in only few therapeutic ar-
eas, as also shown in the Table 1 (23). The excessive cost has
profound implications not only for oncology patients and
children with metabolic diseases, but across the paediatric
healthcare services, especially for children with neurological
disorders, but also, for, example, for patients treated by the
paediatric nephrology teams (24, 25). High price of previ-
ously described Spiranza influenced late broadening of in-
dications of the drug in Croatia on the medication list of the
Croatian Health Insurance Fund in 2019 after public outcry
and treatments of patients abroad.

Stringer and more activist (by the Competition regulators)
application of rules on excessive prices as form of abuse of
dominance, especially in patent protected pharmaceuticals
(in jurisdictions where they are applicable), could therefore
be one of the effective tools in combating such inequality
and access to health as fundamental right.

CONCLUSION

The main conclusion of this paper is that balance between
competition rules on excessive prices as form of abuse of
dominance and intellectual property rights in the area of
expensive patent protected paediatric pharmaceutics can
be regarded as suboptimal and there is a need for further
regulatory development and activism on the side competi-
tion regulators. Even in those jurisdictions that do not have
excessive prices, like US, possible regulatory change if it is to
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come it will be most likely in the area pharmaceutical sector.
Specially influenced is paediatric health care since majority
of most expensive pharmaceuticals have indication for use
in paediatric population. Stringer and more activist applica-
tion of excessive prices as form of abuse of dominance can
be an effective tool in combating inequality of healthcare
accessibility and access to health as fundamental human
right.

Abbreviations:

OECD - Organization for Economic Cooperation and Development
US - United States of America

BRICS - Brazil, Russian Federation, India, China, and South Africa
TFEU - Treaty on the Functioning of the European Union

EEA - European Economic Area

UBC - United Brands

EU - European Union

SMA = Spinal muscular atrophy
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SAZETAK

Prekomjerno visoke cijene lijekova i njihov utjecaj
na pruzanje zdravstvenih usluga u pedijatriji

Dominik Vuleti¢

Kontekst: Pedijatrijski lijekoviimaju znacajan udio u skupim lijekovima. Posljednjih godina zabiljeZeni su znacajni zahtjevi za inter-
vencijom prema visokim cijenama farmakoloskih proizvoda. Zabrana prekomjerno visokih cijena kao oblika zlouporabe viadajuceg
polozaja smatra se krsenjem prava trZisnog natjecanja u pravu Europske unije i nacionalnim pravnim porecima njezinih drZzava
Clanica. Vecina zemalja ¢lanica Organizacije za ekonomsku suradnju i razvoj (OECD) ima slicne zabrane u svojim propisima o trzis-
nom natjecanju uz vazan izuzetak Sjedinjenih Americkih Drzava (SAD), iako i tamo postoje neke naznake promjena upravo u po-
drucju farmaceutskog sektora. Regulacija prekomjerno visokih cijena kao povrede prava trzisnog natjecanja takoder postoji u propi-
sima svih drzava ¢lanica BRICS-a (Brazil, Ruska Federacija, Kina, Indija, JuZzna Afrika). Problem prekomjerno visokih cijena u
farmaceutskom sektoru jedna je od razvijajucih tema u literaturi prava trzisnog natjecanja i razvoju sudske prakse. Ovo je podrucje
u kojem se pravo intelektualnog vlasnistva, tipicno patentna zastita, sukobljava s pravilima trzisnog natjecanja. Troskoviistrazivanja
i razvoja takvih lijekova cesto su vrlo visoki, naglasavajuci potrebu za ravnoteZom izmedu sukobljenih legitimnih interesa: pristupa
zdravlju i razvoja istraZivanja.

Cilj: Predstaviti razvoj zakonodavstva i sudske prakse u primjeni pravnog instituta prekomjerno visokih cijena kao oblika zlouporabe
vladajuceg poloZaja u farmaceutskom sektoru s naglaskom na pedijatrijske zdravstvene usluge.

Izvor podataka: OECD, PubMed, Google Scholar, Scopus

Zakljucak: RavnoteZa izmedu pravila trZisnog natjecanja o prekomjerno visokim cijenama kao obliku zlouporabe viadajuceg polo-
Zaja i prava intelektualnog viasnistva u podrucju skupih pedijatrijskih lijekova moZe se smatrati sub-optimalnom. Stoga postoji po-

treba za daljnjim requlatornim razvojem i primjenom instituta prekomjerno visokih cijena u tom podrucju.

Kljuéne rijeci: PRAVNI ASPEKTI; SUDSKE ODLUKE; PEDIJATRIJA; KONTROLA LIJEKOVA | NARKOTIKA
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Effect of treatment on quality of life
of rural asthmatic children

Prasad Muley, Dave Hemal, Dave Hardik, Sargam Bhatt, Vaibhavi Mithaiwala*

Introduction: Medications relieve symptoms of asthma but affected children are significantly bothered by physical, educational and
emotional impairments. Urban studies from India evaluated on how this disease affects quality of life. Aim of our study was to
evaluate quality of life of rural asthmatic children both before as well as after the treatment.

Methods: Asthmatic children 7 to 17 years visiting to rural tertiary care teaching hospital were included. Tool used for the study was
Pediatric Asthma Quality of Life Questionnaire - Standard (PAQLQS) which were measured at the time of inclusion and four weeks
after treatment. It assessed the QOL (Quality of Life) under symptoms, activity limitation and emotional function domains. Mean
difference in pre and post treatment PAQOLQ score was assessed.

Results: Total 46 children were included from rural setup. Majority were male 60% and had a normal BMI (54%) which was followed
by undernutrition (28%). Majority children in both age group 7-11 year and 12-17 year, presented with moderate asthma (80%) and
(62%) (according to GINA 2022) respectively followed by mild. The rural cohort post treatment showed significant improvement in
individual (p<0.005) as well as in overall PAQLQ post treatment (p<0.002).

Conclusion: The study has highlighted that good asthma control even after short duration of treatment helped in improvement

quality of life of affected children. To maintain quality of life it is expected that the patient remains adhered to proper treatment.

Key words: ASTHMA; QUALITY OF LIFE; RURAL POPULATION

INTRODUCTION Hence, when a child is diagnosed with bronchial asthma, all
the attention is focused on helping the child. After knowing
about the illness of their child, parents show a series of reac-
tions that may be a mix of guilt, sorrow, denial and anger.
They go through intense emotional and psychological
stress and may have fewer resources of emotional gratifica-
tion. They struggle to cope with the financial costs and are
confronted with new and unexpected experiences. Thus,
the burden of the disease affects patients and their families

alike (6, 7).

Asthma is a chronic inflammatory disease of the lower air-
ways of the lungs, which may need recurrent hospitaliza-
tion. The overall burden of asthma is increasing worldwide,
particularly among children (1). The recent Global Asthma
Study (GAN) phase reported that the global prevalence of
asthma was 11% in children aged 6-7 years and 9.1%
among children aged 13-14 years (2).

Children with persistent asthma may be able to breathe
normally with the help of medications but may experience
asthma exacerbation of varying severity resulting in signifi-
cant number of hospitalizations, interference in routine
daily activities and school absenteeism leading to poor
school performance, low self-image, and disruption of fam-
ily life (3,4, 5). Thus, children with asthma are troubled not

There has been tremendous interest in the measurement of
"Quality of Life” (QOL) in chronic disorders in both adults
and children over the last two decades. With increasing inci-

* Parul University, Post Limda (Waghodia), Vadodara. Gujarat. India 391760

only by symptoms such as shortness of breath, cough and
wheeze but are also bothered by the physical, social, educa-
tional and emotional impairments.
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dence and burden of pediatric asthma, the assessment of
QOL among these patients has become need of the day.
Such assessment yields several benefits such as aiding in
the monitoring of treatment, better understanding of the
patient’s feelings and enhancing communication between
clinicians and patients (8).

The Pediatric Asthma Quality of Life Questionnaire (PAQLQ)
is an example of such attempts. The questionnaire devel-
oped and validated by Juniper et al. (9) reveals areas of func-
tions that are important to patients with asthma including
physical and emotional functions. The PAQLQ was also de-
signed to be an evaluative instrument that is sensitive to
small changes over time, within the patients and therefore
is appropriate for capturing the effect of an intervention in
a clinical trial. PAQLQ has been validated and applied to the
assessment of the QoL of asthmatic children in USA, Europe
and some Asian countries (9, 10, 11).

Majority of studies on quality of life among asthmatic chil-
dren and its impact on parents have been carried out in
western countries. Indian setup where word “Asthma” itself
is considered dreadful, there is hardly any significant data
on how this disease affects quality of life of asthmatic chil-
dren We could hardly find studies conducted in India and
none of them has been carried out exclusively in rural setup
where approach towards chronic diseases is altogether dif-
ferent.

METHODS

The prospective study was carried out from June 2022 to
April 2023. in Parul Sevashram hospital catering to rural
population of Gujarat and Madhya Pradesh.

All the asthmatic patients aged between 7 and 17 years, di-
agnosed, classified and treated with the help of GINA 2022
guidelines were eligible to participate (12). Patients, who
provided consent/ascent to participate, were able to com-
municate directly with the interviewer in Hindi or Gujarati
and capable of performing a maneuver of PEFR and spirom-
etry, included in the study. The children with illnesses other
than asthma that might have an impact on health-related
Quality Of Life (QOL) e.g. intellectual impairment, history of
recurrent chest infections, on oral steroids anytime in the 2
weeks prior to data collection, already diagnosed as asthma
previously and on preventer therapy were excluded.

Sample size - An estimated prevalence rate of childhood
asthma in India ranges from 2% to as high as 23%. Assum-
ing lowest prevalence of 2%, at 95% confidence limits and
3% absolute precision, calculated sample size is 42. Ac-
counting 10% for refusals, the sample size is further in-
creased to 46. The participants for the study were selected
by purposive sampling.
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Data were collected through a structured interview to ob-
tain information regarding demographics, family, socioeco-
nomic history and history of allergies.

Detailed clinical history and examination was carried out.
Clinical assessment of nutritional status was done by mea-
suring weight and height using standardized scales. Body
mass index (BMI) was calculated and classified as per the
WHO charts. All efforts were made to confirm diagnosis in
already clinically diagnosed cases of asthma by objective
criteria such as Pulmonary Function Test (PFT).

PAQLQ questionnaire which were used in this study is al-
ready validated and used multiple times in past in various
languages. The PAQLQ is a disease-specific questionnaire
for children with asthma. It was intended to assess QOL in
children between 7 and 17 years old children. In this study,
the standardized version of the interviewed-administered
versions was used. It has been shown that children as young
as 7 years old could easily complete the questionnaire and
could accurately understand questions. It includes 23 items
in three domains, i.e, activity limitation, symptoms and
emotional functions. Response to each item ranges from 1
(indicating maximum impairment) to 7 (no impairment at
all). Results were expressed as the mean score per item for
each of the domains as well as for overall quality of life.
Therefore, both the domains and overall scores range from
1-7. Patients were asked to recall impairments they have ex-
perienced during the previous week. All the asthmatic chil-
dren were analyzed by ACS score after 1 week and 4 weeks
of enrollment and graded accordingly.

Data were analyzed using IBM SPSS (Version.17) software.
The demographic particulars were expressed as percentage.
QOL were presented as mean scores and comparison of
QOL of pre and post treatment by using Paired sample t test.
A P-value of < 0.05 were considered statistically significant.

RESULTS

A total of 46 children with newly diagnosed asthma were
enrolled, with the proportion of males being 60.86%. When
the cohort was divided into two groups, 54.5% (N=25) be-
longed to the younger age group (7-11 years), as shown in
Table 1. 54.4% of the children with asthma in our study had
a normal BMI. 41% of participants had a family history of al-
lergic disease, the most common being allergic rhinitis
(19.5%). In our study, 65% cooked with biomass and 45% of
asthmatic children had a history of contact with pets (Table
1). Most children belonged to a low socioeconomic class
according to the Kuppusamy classification (56.5%, N=26).

According to the 2022 GINA guidelines, the severity of asth-
ma was classified, with most participants having moderate
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TABLE 1. Base Line Demographics characteristics

S.no  Characterstics Frequency %
1 Age
7-11 years 25 54.34%
12-17 years 21 45.64%
2 Sex
Male 28 60.86%
Females 18 39.14%
3 Nutrition status
Undernourished 13 28.2%
Normal 25 54.3%
Overweight 6 13%
Obese 2 4.3%
4 Family history of Allergic Disorder 19 41%
Asthma 8 17.3%
Allergic rhinitis 9 19.5%
Urticaria 4 8.6%
Food allergy 1 2.1%
5 Exposure to pets 21 45.6%
6 Exposure to Tobacco smoke (passive) 23 50%
7 Exposure to Biomass fuel 30 65%

persistent asthma (71.7%), while 2.2 of patients had severe
persistent asthma (Figure 1). Patients with mild persistent
asthma received preventive therapy with inhaled corticoste-
roids. Moderate and severe persistent asthmatics were treat-
ed with corticosteroids and long-acting beta-agonists as
MART therapy according to the GINA guidelines 2022 (12).

Based on the clinical severity of asthma (ACS), children were
categorized separately as well-controlled, partially con-
trolled, and poorly controlled at each visit. According to the
ACS score determined before and after treatment, there
was a decrease in asthma severity after treatment (Table 2).

When the PAQLQ was evaluated, statistically significant im-
provements were found in the individual areas of activity

TABLE 2. Asthma Control as per Asthma Clinical Severity Score (ACS)
Status

Pre-treatment No (%) Post-treatment No (%)

Well controlled 7 (15.21%) 13 (28.3%)
Partially controlled 37 (80.4%) 33 (71.7%)
Poorly controlled 2 (4.5%) 0

TABLE 3. Mean PAQLQS Score -Pre and Post treatment

Mutey P, HEmAL D., HARDIK D., BHATT S., MITHAIWALA V. EFFECT OF TREATMENT ON QUALITY OF LIFE OF RURAL ASTHMATIC CHILDREN.

Percentage of Participants
2.2%

M Mild persistent asthma

M Moderate persistent asthma

Severe persistent asthma

FIGURE 1. Grading of asthma at the time of diagnosis

limitation, symptoms and emotions. There was also a sig-
nificant change in the mean PAQLQ total score (P<0.002),
demonstrating an overall improvement in the child’s condi-
tion as a result of the medical intervention (Table 3).

DISCUSSION

Quality of life in asthmatic children with asthma is measured
on perception of symptoms, activity limitation and emo-
tional factors along with clinical symptoms. Study has ob-
served that a higher prevalence of asthma in the younger
age groups was consistent with the widely believed con-
cept of “children outgrow their allergies” (13) which was like
our study. In our study, most children belonged to low and
middle socioeconomic class. Similar results are seen in
study from Gomes P et al,, which highlights that asthma is no
longer limited to high socioeconomic class and it can affect
the quality of life of affected children irrespective of socio-
economic class (14). Australian study by Knibbs LD et al.
identified gas stove’s role in significant proportion of the
childhood asthma burden, as our study reports where use
of Biomass fuel was associated in 65% of participants (15).
Majority of newly diagnosed asthmatics with varying sever-
ity of our study were male (60.86%) which was similar to
study by Nogueira KT et al. (16).

Most of the children in both age groups suffered with mod-
erate persistent asthma similar to findings of other studies
(7,16). Positive family history of allergy and exposure to pets
41% and 45% were found in present study (17). Ratageri et
al. found that family history of allergic rhinitis and asthma
and exposure with tobacco smoke had strong association

QOL domain Pre —treatment Mean (SD) Post treatment Mean (SD) Mean Difference T- Palue P value
Activity (5) 4421 (0.574) 5.886 (0.258) -1.468 2.35 0.0015
Symptoms (10) 4.09 (0.43) 563 (0.24) -1.54 1.83 <0.0003
Emotion (8) 4.255(0.27) 5.13(0.171) -0.875 1.89 <0.0002
Grand Total 4.25(0.164) 5.54 (0.386) -1.29 291 0.002
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with development of asthma in children, which is similar to
findings of our study (18). Although obesity figured as an
associated risk factor for asthma, in our study 54.34% of chil-
dren had normal BMI. The findings are consistent with study
done by Battula et al. (19).

Study signifies the importance of asthma control and its im-
pact on the quality of life of the affected patient. It high-
lights post treatment significant improvement in all three
domains as well as overall PAQLQ score. Similar findings as
the present study were observed in study done by Nair et al.
(20) and Juniper et al. (9) In our study participants showed
improvement in all 3 domains individually as well as there
was overall improvement in PAQLQ score. Nair et al. found
overall improvement in PAQLQ score but didn't have signifi-
cant improvement in emotional domain. This difference
may be because principally our patients were from rural
part of India, contrast to Nair et al. study who had recruit-
ment from urban background. Apart from that Nair et al.
used mini PAQLQ which has 13 items (emotional -4) in three
domains while in present study Original PAQLQ was used
which has 23 (emotional -8) item:s.

Limitation and Strengths

As this was a hospital-based study with a small sample size
and short follow-up period, the results may not be accu-
rately generalizable to the community. Therefore, a similar
study with a large sample size should be conducted. Previ-
ous studies looking specifically at quality of life have been
conducted in adults, but there are very few in the pediatric
population. Our study differs slightly from other studies be-
cause the patients we recruited were from the rural part of
the country where the concept of quality of life is some-
what different

CONCLUSION

Control of asthma symptoms should not be the only goal of
management of asthma, but it should focus more on overall
quality of life of the patients. Our study has highlighted that
good asthma control even after short duration of treatment
helped in improvement in quality of life of affected children
in all domains i.e. symptoms, activity and emotions. To
maintain such improvement, it is strongly advisable that pa-
tients should adhere with treatment to get best possible
long-term outcome. Here we propose to conduct similar
multicentric trials with larger sample sizes involving both
urban and rural population to get better insight.
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SAZETAK

Utjecaj lijeCenja na kvalitetu zivota djece astmaticara

u ruralnim sredinama
Prasad Muley, Dave Hemal, Dave Hardik, Sargam Bhatt, Vaibhavi Mithaiwala

Uvod: Medikamentozna terapija znacajno ublaZava simptome astme, ali bolest u djece utjece i na psiholoske, socioekonomske i
obrazovne aspekte Zivota. Studije urbanih podrucja Indije procijenile su kako ova bolest jasno utjece na kvalitetu Zivota. Cilj naseg
istrazivanja bio je procijeniti kvalitetu Zivota djece s astmom u ruralnim sredinama prije i nakon lijecenja.

Metode: Prospektivna studija provedena je nakon dobivanja etickog odobrenja, a ukljucena su djeca s astmom u dobi od 7 do 17
godina iz ruralnih sredina Indije. Alat koristen za studiju bio je standardizirani upitnik kvalitete Zivota pedijatrijske astme - Standard
(PAQLQS) koji je mjeren u vrijeme ukljucivanja u studiju i Cetiri tiedna nakon lijecenja. Procijenio je QOL (Quality of Life) u domenama
simptoma, ogranicenja aktivnosti i emocionalnih funkcija. Procijenjena je srednja razlika u PAQLQ rezultatu prije i nakon lijecenja.
Rezultati: Ukupno je ukljuceno 46 djece iz ruralnih sredina. Vecina ispitanika su bili su muskog spola (60%), urednog indeksa tjelesne
mase (ITM, 54%) nakon cega je znacajn broj ispitanika bio pothranjen (28%). Ve¢ina djece u obje dobne skupine 7-11 godinai 12-17
godina imala je umjerenu astmu (80%) odnosno (62%) (prema GINA 2022.) nakon koje je slijedila blaga astma. Ruralna kohorta
nakon lijecenja pokazala je znacajno poboljsanje kod ispitanika (p < 0,005), kao i u ukupnom PAQLQ nakon lijecenja (p<0,002).
Zakljucak: Ovom studijom smo pokazali da je dobra kontrola astme nakon kratkog trajanja lijecenja znacajno utjecala na kvalitetu

Zivota oboljele djece. U cilju poboljSanja kvalitete Zivota, bolesnicima se preporuca pridrzavanje preporucenog lijecenja.

Key words: ASTMA; KVALITETA ZIVOTA; RURALNA POPULACIJA
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Primjena ibuprofena
u pedijatrijskoj populaciji

BlaZenka Kljai¢ Bukvi¢'?3, Radenka Kuzmani¢ Samija*?, Silvije Segulja**

Vrucica je cest klinicki simptom, uzrok zabrinutosti roditelja i najces¢i razlog posjeta pedijatru i hitnoj pedijatrijskoj sluzbi. Upravo
zabrinutost zbog vrucice Cesto je uzrokom neopravdane primjene medikamentozne terapije. Bol prati djecu u razli¢itim patoloskim
stanjima tijekom odrastanja. lako se naglasava vaznost percepcije boli i primjene analgetika, i dalje je bol u pedijatrijskoj populaciji
nedovoljno prepoznata.

Ibuprofen je jedan od najcesce primjenjivanih lijekova u pedijatrijskoj populaciji, u indikacijama kao sto je snizavanje vrucice te ubla-
Zavanje boli i upale u razli¢itim bolestima.

Farmakoloska svojstva ibuprofena upucuju na dobar sigurnosni profil uz dobru ucinkovitost Sto pridonosi njegovoj rasirenoj primje-
ni. Najéesc¢e ocekivane neZeljene reakcije, s obzirom na mehanizam djelovanja, poput gastrointestinalnog krvarenja, u djecjoj dobi
su rijetke. U zdravog djeteta nema neZeljenog djelovanja na bubreg, medutim, u stanjima dehidracije ili bubrezne bolesti, potrebno
je prvo nadoknaditi volumen tekucine, a potom primijeniti ibuprofen. S obzirom na siroku primjenu tijekom vrucice uzrokovane in-
fekcijom, u nekim stanjima navodi se povezanost s tezim klinickim infekcijama koZe i disnog sustava. Takoder, povezuje se s pogor-
Sanjima astme te ve¢im rizikom za astmu ukoliko je primijenjen tijekom trudnoce i prvih godina Zivota. Medutim, ovakve povezano-
sti treba potkrijepiti metodoloski primjereno oblikovanim istraZivanjima.

Stoga, u ovom radu kroz pregled literature prikazujemo ucinkovitost i sigurnost primjene ibuprofena u pedijatrijskoj populaciji u ra-

Zlicitim patoloskim stanjima.

Kljuéne rijeéi: IBUPROFEN; ANALGEZIJA; ANTIPIREZA; ANTINFLAMATORNI UCINAK

UvoD Sintetiziran je 1969. godine kao sigurnija alternativa do tada

primjenjivanom aspirinu (1). U sljede¢im godinama, unatoc
sintezi novih molekula, postaje najprimjenjivaniji analgetik/
antipiretik u pedijatrijskoj i adultnoj populaciji (2). lbuprofen
je mjesavina stereoizomera, S(+), koji je snazni inhibitor pro-

staglandina i R(-) enantiomera, koji postaje aktivan u crijevu

Ibuprofen je jedan od naj¢esce primjenjivanih lijekova u pe-
dijatrijskoj populaciji zbog sirokog djelokruga djelovanja
poput antipireze, analgezije i antiinflamacije. Mehanizam
djelovanja koji ostvaruje inhibicijom ciklooksigenaze odgo-
voran je za dobar ucinak, ali je povezan i s nezeljenim reak-
cijama, poput gastrointestinalnog krvarenja ili renovaskular-

' Odjel za pedijatriju, Opca bolnica,Dr Josip Bencevic',

nih promjena. U ovom radu bit ¢e prikazana farmakoloska
svojstva kroz ucinkovitost i sigurnost te indikacije za primje-
nu u klini¢koj praksi.

FARMAKODINAMIKA IBUPROFENA

Ibuprofen je prvi derivat propinske kiseline (izo-butil-pro-
pan-fenolska kiselina), u skupini nesteroidnih protuupalnih
lijekova (eng. non-steroidal anti-inflammatory drugs, NSAIDs).
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i jetri te pridonosi sigurnosti lijeka (3). U¢inkovitost ibuprofe-
na ostvaruje se putem inhibicije enzima ciklooksigenaze-1 i
ciklooksigenaze-2 (eng. cyclo-oxygenase-1, COX-1 i cyclo-
oxygenase-2, COX-2) koji kataliziraju konverziju arahidonske
kiseline u prostaglandin H. Brojni enzimi ga dalje modificira-
ju za proizvodnju bioaktivnih prostanoida, kao $to su pro-
staciklin, tromboksan A2 te prostaglandini D2 (PGD2), E2
(PGE2) i F2 (PGF2). Ovi prostanoidi utje¢u na imunoloski,
kardiovaskularni, gastrointestinalni, renovaskularni i sredis-
nji ziv¢ani sustav. Najvazniji ucinak je inhibicija daljnje sinte-
ze prostaglandina koji su odgovorni za bol, vrucicu i upalu.
Inhibicija COX-1i COX-2 je kompetitivna i reverzibilna.

Farmakokinetska obiljezja ibuprofena znacajno se ne mije-
njaju odrastanjem djeteta. Primijenjen oralno na prazan Ze-
ludac, vise od 80% primjenjene doze se apsorbira iz gornjeg
dijela probavnog sustava te unutar sat vremena doseze
vrsne serumske koncentracije. Uzimanje ibuprofena s hra-
nom smanjuje vrsnu serumsku koncentraciju za 30% dok je
ukupna apsorpcija ibuprofena nepromijenjena. Hrana ubla-
7ava nuspojave poput iritacije Zeludca i erozija (4). Primjena
rektalnim putem, zbog losije apsorpcije, ima manju bioras-
polozivost nego primjena oralnim putem. Terapijske kon-
centracije se postizu tek 45 minuta nakon primjene i ostaju
u tim granicama 4 sata (5). Stoga se prednost daje oralnoj
primjeni. Ibuprofen je snazno vezan uz proteine plazme
(>99%). Ima kratko vrijeme poluZivota (t,,je oko 2 sata),
¢ime se objasnjava najmanja ucestalost probavnih nuspoja-
va u odnosu na druge NSAIDs. Metabolizam ibuprofena od-
vija se putem enzimatskog P450 citokrom enzimatskog su-
stava. Oko 45-79% peroralne doze lijeka izlucuje se u obliku
metabolita unutar 24 sata. lbuprofen ima mogu¢nost prola-
ska u sredisnji Ziv¢ani sustav i u cerebrospinalni likvor te do-
bru distribuciju u tkiva i sinoviju.

Ibuprofen je jedini NSAID koji se moZe primijeniti od rane
dojenacke dobi (u djece starije od 3 mjeseca i/ili u djece s
tjelesnom masom vec¢om od 5 kilograma).

Preporuc¢ena dnevna doza ibuprofena u djece od 3 mjeseca
do 12 godina ibuprofena iznosi 20-30 mg/kg podijeljeno u
3-4 pojedinacne doze. Moze se ponoviti svakih 6-8 sati.
Maksimalna preporuc¢ena dnevna doza u djece iznosi 40
mag/kg tjelesne mase.

U djece iznad 12 godina preporucena dnevna doza ibupro-
fena iznosi 1200 - 1800 mg, podijeljeno u 3-4 pojedinacne
doze. Moze se ponoviti svakih 6-8 sati. Maksimalna preporu-
Cena dnevna doza za odrasle iznosi 2400 mg.

SIGURNOST IBUPROFENA

Ucinak na probavni sustav i losa gastrointestinalna podno-
sljivost ocekuje se s obzirom na COX-1 inhibiciju i blokadu
sinteze citoprotektivnih prostaglandina E. Medutim, istrazi-

Kuai¢ Bukvic B., Kuzmani¢ Samua R., SEGULIA S. PRIMJENA IBUPROFENA U PEDIJATRIJSKOJ POPULACLIL.

vanja pokazuju da je ibuprofen od svih NSAIDs povezan s
najmanje nezeljenih uc¢inaka na probavni sustav. Tome pri-
donosi kratko vrijeme poluZivota s kompetitivno-reverzibil-
nom COX inhibicijom. IstraZivanja pokazuju kako ibuprofen
ima jednaku ucestalost hospitalizacija od 1% zbog nezelje-
nih dogadaja kao i paracetamol. Krvarenje iz probavnog su-
stava uoceno je u Cetvero djece lijec¢eno ibuprofenom, $to
¢ini rizik od 7,2 na 100 000 djece, medutim, nije bilo razlike
u odnosu na grupu lijecenu paracetamolom. Studija nije za-
biljezila rizik od hospitalizacija zbog zatajenja bubrega ili
anafilaksije (6). Izvjes¢e o predoziranju ibuprofenom nisu
zabiljezila hepatotoksi¢nost (7).

Ibuprofen ima mali ucinak na funkciju bubrega i krvni tlak u
zdrave djece. Medutim, inhibicija sinteze prostaglandina E2
(PGE2) i prostaglandina | (PGI) u uvjetima kao $to je dehidra-
cija, hipovolemija i kroni¢na bubrezna bolest moZe biti vazna
u odrzavanju protektivnog ucinka na bubreznu funkciju. U
populacijskim istrazivanjima velikog broja djece lijecene
ibuprofenom nije zabiljeZzeno akutno zatajenje bubrega (6).
Pojedinacna rijetka izvje$c¢a opisuju djecu s reverzibilnom re-
nalnom insuficijencijom, zabiljezenom za vrijeme akutne fe-
brilne bolesti pracene dehidracijom tijekom koje je primije-
njen ibuprofen (8). Stoga se preporuca oprez kod primjene
ibuprofena u lijecenju akutne febrilne bolesti pracene dehi-
dracijom (znojenje, proljev, povracanje). lbuprofen i drugi
NSAIDs mogu uzrokovati egzacerbaciju astme u djece s aspi-
rin potaknutom respiratornom bolesti (eng. aspirin exacer-
bated respiratory disease, AERD). Aspirin, ibuprofen i drugi
NSAID pokazuju kriznu reaktivnost. Ukoliko se provodi oralna
provokacija ibuprofenom, prevalencija AERD u djece i ado-
lescenata s blagom i umjerenom astmom iznosi 2% (9). Pret-
postavljeni mehanizam za pogorsanje astme je inhibicija
COX-11COX-2, kojom se pojacava aktivnost lipooksigenaze i
proizvodnja leukotriena koji poticu bronhokonstrikciju (10).
S obzirom na ovaj fenotip astme, postavljena je premisa kako
primjena ibuprofena u djeteta s astmom u akutnom febril-
nom stanju moze potaknuti pogorianje astme. Vise je istrazi-
vanja koja odbacuju ovu hipotezu, te dokazuju sigurnost
primjene ibuprofena u djece s astmom, koja nemaju senziti-
zaciju na ibuprofen (11, 12). Medutim, potrebno je u ana-
mnezi provjeravati jesu li pogorsanjima astme prethodila
uzimanja NSAIDs te sumnjiva opaZanja objektivizirati provo-
kacijom (11). Epidemioloska istrazivanja povezuju prenatal-
Nu i ranu postneonatalnu izlozenost ibuprofenu i paraceta-
molu s rizikom za kasniju pojavu astme. Neka od istrazivanja
nalaze pozitivnu povezanost pa treba naglasiti da se zbog
pristranosti rizik umanjuje ukoliko se uzme u obzir da je svaki
antipiretik uzet zbog infekcije (13).

INTERAKCIJE IBUPROFENA S DRUGIM LIJEKOVIMA

U cilju smanjenja mogucnosti nuspojava ne preporuca se
uzeti ibuprofen s drugim lijekovima iz skupine NSAID (npr.
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acetilsalicilatnom kiselinom). Takoder, ibuprofen moze utje-
cati na druge lijekove ili na njega mogu utjecati drugi lijekovi.
Primjerice, lijekovi koji su antikoagulansi (aspirin/acetilsalici-
latna kiselina, varfarin, tiklopidin) kao i lijekovi koji snizavaju
visoki krvni tlak (inhibitori angiotenzin konvertirajuceg enzi-
ma poput kaptoprila, beta-blokatori poput atenolola, anta-
gonisti receptora angiotenzina-Il kao sto je losartan). Primje-
na s varfarinom povecava rizik od krvarenja, dok primjena s
acetilsalicilnom kiselinom (niskim dozama) moze dovesti do
smanjenog ucinka razrjedivanja krvi. Primjena s antihiperten-
zivima moze smanijiti njihov ucinak. Istodobna primjena
ibuprofenai lijeka poput digoksina moze pojacati njegov uci-
nak. Primjena ibuprofena i glukokortikoida, odnosno selektiv-
nih inhibitora ponovne pohrane serotonina, moze povecati
rizik od krvarenja u probavnom sustavu. Primjena ibuprofena
s metotreksatom pojacava njegov ucinak, a istodobna pri-
mjena s takrolimusom i/ili ciklosporinom moze dovesti do
ostecenja bubrega. U interakciji s kinolonskim antibioticima
dovodi do povecanog rizika od konvulzija, a interakcija s zido-
vudinom pojacava rizikom od krvarenja u zglobove kod oso-
ba s hemofilijom i HIV infekcijom (14).

SIGURNOST IBUPROFENA U NEONATALNOJ DOBI

Novorodencad se razlikuje od starije djece u apsorpciji, dis-
tribuciji i metabolizmu lijekova. Oralna primjena u novoro-
dencadi rezultira nepredvidivom ili smanjenom apsorpci-
jom kao posljedica nepravilnog praznjenja Zeluca, alkalnog
zelu¢anog pH i smanjene funkcije crijeva i zuci. Zelu¢ani pH
ne pocinje padati do osmog ili desetog dana Zivota. Rektal-
na apsorpcija relativno je brza u novorodencadi. Smanjenje
misi¢nog krvotoka i mala misi¢na masa cini intramuskular-
nu primjenu nepredvidivom, a povecana propusnost koze
ubrzava apsorpciju lijeka transdermalnim putem. Smanjeni
serumski albumin i ukupni protein, prisutnost fetalnog he-
moglobina, povecani bilirubin i smanjeno masno tkivo u
novorodencadi u odnosu na odrasle rezultiraju pove¢anom
slobodnom frakcijom lijeka, smanjenim volumenom distri-
bucije hidrofobnih lijekova i povecanim volumenom distri-
bucije hidrofilnih lijekova. Svi trenutno klinicki dostupni
NSAID su vise hidrofilni iako u plazmi teZe ka albuminu (15).
Stoga se ibuprofen ne preporucuje za antipirezu ili bolove u
novorodencadii djece do 3 mjeseca starosti, odnosno tjele-
snom masom manjom od 5 kilograma. Nadalje, ibuprofen je
kontraindiciran u nedonoscadi zbog moguce prirodene
sr¢ane bolesti kod koje je prohodnost duktusa arteriozusa
neophodna za zadovoljavajuci pluéni ili sustavni protok krvi
te zbog moguceg aktivnog krvarenja, osobito intrakranijal-
nog krvarenja (16).

Ibuprofen ima dobar sigurnosti profil tijekom dojenja, jer se
izlu¢uje u vrlo malim koli¢inama u majc¢inom mlijeku, koje
predstavljaju manje od 1% ukupne dnevne doze za dojeno
dijete (17).
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PRIMJENA IBUPROFENA KAO ANALGETIKA

Akutne bolesti u dje¢joj dobi Cesto su prac¢ene osjecajem
boli razli¢itog intenziteta. UblaZavanje boli u djece najcesce
nije optimalno zbog samog neprepoznavanja i straha od
primjene analgetika $to rezultira njihovim subdoziranjem ili
neprimjenjivanjem. Nelijecena bol moze utjecati na uspore-
no cijeljenje rane, dovesti do anksioznosti, preosjetljivosti i
straha od medicinskih intervencija.

Analgetski uc¢inak ibuprofena temelji se na protuupalnom
ucinku te na djelovanju na nociceptore. PGE2 i PGI2 oslobo-
deni tijekom upalnih zbivanja smanjuju prag osjetljivosti
nociceptora i poti¢u perifernu senzitizaciju. Ibuprofen inhi-
bicijom sinteze upalnih medijatora smanjuje osjetljivost no-
ciceptora (18). U umjerenoj do teskoj boli primjenjuju se
opioidi, dok se blaga do umjerena bol moze lijeciti ibuprofe-
nom i paracetamolom. Izbor analgetika ovisi o trajanju boli,
vrsti boli i podleZze¢im bolestima. Prednost se daje oralnoj
primjeni analgetika zbog jednostavnosti i bezbolnosti. Pri
provodenju analgezije treba predvidjeti ocekivanu pojavu
boli te primijeniti analgetike u vremenski odredenim inter-
valima. Naj¢es¢i oblici akutne boli u pedijatriji su grlobolja,
uhobolja, glavobolja, zubobolja, postraumatska misi¢no-ko-
Stana bol i postoperacijska bol. Reumatske bolesti mogu biti
podloga akutnoj i kroni¢noj boli. Ibuprofen je najcesc¢e istra-
7en NSAID u ublazavanju akutne boli u djece (19).

Akutne traumatske ozljede misi¢no-kostanog sustava, uk-
ljuCujuci prijelome, modrice i uganuca, su medu naj¢es¢im
uzrocima posjete hitnoj sluzbi. lbuprofen se pokazao jedna-
ko ucinkovit u ublazavanju boli, kao i opiodi oksikodon te
kombinacija paracetamola i kodeina. Pokazao je i bolji uci-
nak u analgeziji nekompliciranih prijeloma, pretpostavlja se
zbog proutupalnog ucinka (20).

Vodedi simptom upale srednjeg uha je uhobolja. U djece
starije od 2 godine u prvih 24 do 48 sati blagi klinicki oblici
upale srednjeg uha mogu se pratiti bez uvodenja antibio-
tika, medutim, primjena analgetika je neodgodiva (21). U
tezim oblicima, kada je primjena antibiotika neophodna,
inicijalno uvodenje analgetika ublaZzava bol do pocetka dje-
lovanja antibiotika. lbuprofen je ucinkovitiji u ublazavanju
boli u odnosu na placebo. IstraZivanja pokazuju i ve¢u ucin-
kovitost ibuprofena u odnosu na paracetamol, iako s ni-
skom razinom dokaza (22, 23).

Primjerena analgezija i antipireza preporuca se za ublazava-
nje boli ili vrucice u djece s tonzilofaringitisom. lako ibupro-
fen i paracetamol imaju jedan ucinak, prednost se daje
ibuprofenu kod eksudativnog tonzilofaringitisa i limfadeni-
tisa zbog protuupalnog ucinka (22).

Potrebno je razmotriti analgeziju kod zubobolje uzrokovane
karijesom ili bol tijekom dentalnih intervencija (24). Kombina-
Cija preintervencijske i postintervencijske doze ibuprofena je
ucinkovitija od paracetamola u kontroli boli kod ortodontskih
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postupaka. Nicanje zuba u dojenackoj i ranoj djecjoj dobi Ce-
sto je povezano s pojacanim slinjenjem, nezadovoljstvom,
iritabilnoscu, blagim porastom tjelesne temperature. Osim
suportivnih mjera, kod izrazenijeg ometanja svakodnevnih
aktivnosti preporuca se primjena analgetika (25).

Poslijeoperacijska bol u pedijatrijskoj populaciji je naj¢esce
podcijenjena, a primjena analgetika subdozirana, sto moze
dovesti do prolongirane hospitalizacije, komplikacija i neze-
lienih psiholoskih ucinaka. Vise je razloga za subdoziranje ili
neprimjenu analgetika poput kvantifikacije bola u novorode-
nackoj ili dojenackoj dobi, nepoznavanje patofiziologije boli i
maniji broj registriranih analgetika u dje¢joj dobi. Najveca kri-
tika pedijatrijskih pacijenta na jednodnevnu kirurgiju je upra-
Vo poslijeoperacijska bol (26). Ibuprofen pokazuje uc¢inkovi-
tost uz dobar sigurnosni profil u manjim operacijskim zahva-
tima poput korekcije hernije, hipospadije, hidrokele te kod
cirkumcizije i orhidopeksije. Naime jos je i ucinkovitiji u pre-
venciji boli. Stoga se kod ocekivane poslijeoperacijske boli
primjenjuje proaktivni pristup: rano uvodenje analgezije uz
kontinuiranu primjenu dok se oc¢ekuje trajanje boli. Dobar je
ucinak na kontrolu boli nakon adenoidektomije, bez utjecaja
na povecanje rizika od poslijeoperacijskog krvarenja.

PRIMJENA IBUPROFENA KAO ANTIREUMATIKA

Nesteroidini protuupalni lijekovi, u prvom redu ibuprofen i
naproksen, su temelj inicijalnog lije¢enja i dio gotovo svake
terapijske kombinacije u djecjoj reumatologiji. Ibuprofen je
temelj inicijalnog lijecenja oligo/poliartikularnog oblika ju-
venilnog idiopatskog artritisa niskog stupnja aktivnosti, a s
progresijom tezine bolesti dodatak je lijekovima koji modifi-
ciraju bolest i/ili kortikosteroidima (27). Primjenjuje se u dozi
od 30-40 mg/kg/dan u 3-4 doze. Kod blazih oblika bolesti
zadovoljavajudi rezultati se mogu posti¢i primjenom dnev-
ne doze od 20 mg/kg podijeljeno u 3-4 pojedinacne doze.
Ibuprofen je pokazao dobru ucinkovitost i u tranzitornom
sinovitisu kuka, koji se javlja u djece predskolske dobi (28).
Najcesce osteohondroze, Legg-Calvé-Perthesova te Osgo-
od-Schlatterova bolest javljaju se u djece skolske dobi, a os-
nova terapije je osteoartikularno rastere¢enje i mirovanje.
Medutim, ibuprofen s analgetskim i protupalnim djelova-
njem, ubrzava ublaZavanje boli (29).

PRIMJENA IBUPROFENA KAO ANTIPIRETIKA

Hipotalamus regulira odrzanje tjelesne temperature tijela.
Razina regulacije je povisena u vrudici (infekcija, ostecenje
tkiva, maligna bolest), a ova stanja povecavaju produkciju
citokina (interleukina-1, interleukina-6, tumorskog ¢imbeni-
ka nekroze, interferona). Inicijalna faza termo regulacije od-
govor je na endogene pirogene zbog otpustanja ceramida
u preoptickoj regiji hipotalamusa. Druga faza nastaje zbog
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indukcije COX-2 i formacije PGE2. PGE2 prolazi krvno moz-
danu barijeru i djeluje na receptore prostaglandin E1 (EP1) i
prostagladin E3 (EP3) na termosenzitivnim neuronima. Po-
tom hipotalamus dize temperaturu i produkciju topline (tre-
savica) te sprjecava gubitak topline. Ibuprofen sprjecava
sintezu PGE2, Dolazi do periferne vazodilatacije, povecava
se protok krvi kroz koZu te znojenje $to sve dovodi do sniza-
vanja temperature, a ostvaruje brzi antipireticki ucinak vec¢
nakon 15 minuta s djelovanjem do 8 sati (30).

SMJERNICE STRUCNIH DRUSTAVA
O ANTIPIRETSKIM MJERAMA

Vrucica je jedan od najcescih simptoma u zdravstvenom
zbrinjavanju pedijatrijske populacije. Unato¢ dobro pozna-
toj ¢injenici kako je vrucica simptom, a ne bolest, i kako je
ona fizioloski mehanizam organizma u obrani od infekcije,
ona je i Cesti uzrok roditeljske zabrinutosti. Nema dokaza da
vrucica pogorsava tijek bolesti i da uzrokuje trajne neurolos-
ke posljedice. Primarni cilj zbrinjavanja djeteta s vrucicom je
poboljsati opce stanje i ublaziti nelagodu djeteta, a ne sni-
Zavanje tjelesne temperature na normalne vrijednosti.

Farmakoterapijske mjere zbrinjavanja vrucice uklju¢uju pri-
mjenu antipretika. U zdravog djeteta s vru¢icom europske i
americke smjernice preporucaju primjenu jednog lijeka, mo-
noterapiju, kada se mogu primijeniti paracetamol u dozi od
10-15 mg/kg svakih 4-6 sati (dnevna doza 90 mg/kg/dan) ili
ibuprofen 10 mg/kg/dan svakih 6-8 sati (maks. dnevna doza
40 mg/kg) (31, 32). Recentni izvori preporucaju inicijalnu pri-
mjenu paracetamola s obzirom na dobar sigurnosni profil
ocitovan kroz njegovu visegodisnju primjenu (33, 34). Nagla-
sava se i kako odabir antipretika naj¢esce ovisi o preferenci-
jama roditelja koji zapocinju medikamentoznu antipirezu i
bez savjetovanja s lije¢nikom. U djece s kroni¢nim bolestima,
odabir antipiretika ovisi o patoloskom mehanizmu. Stoga se
u djece sa stanjima poput Kawasakijeve bolesti, poremecaja
koagulacije i dehidracije, prednost daje paracetamolu, dok
se isti lijek izbjegava u kroni¢noj bolesti jetre. U klini¢koj prak-
si moguca je kombinacija oba antipretika te njihova alterni-
rajuca (izmjeni¢na) primjena. Ukoliko se usporeduje ucinko-
vitost, monoterapije ili kombinacije lijekova (paracetamola i
ibuprofena), rezultati nisu jednoznacni, medutim, neka istra-
Zivanja upucuju kako ibuprofen ima brze djelovanje i dulje
djeluje u prva 4 sata, dok je kombinacija lijekova superiornija
u odnosu na monoterapiju U snizavanju temperature tije-
kom 24 sata (35). Dokazana je ucinkovita antipireza, ali bez
poboljsanja nelagode. Nema sigurnih dokaza da je veca
ucinkovitost kombinacijske ili izmjeni¢ne primjene antipire-
tika. Potrebna su daljnja istrazivanja sigurnosti, u¢inkovitosti
kombinacijske/izmjeni¢ne terapije, kao i u¢inka medikamen-
tozne antipireze za poboljsanje opéeg stanja i ublazavanje
nelagode djeteta. Stoga stru¢na drustva daju prednost oda-
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biru jednog antipretika ukoliko vrucica dovodi do nelagode
djeteta, a ne podrzavaju redovnu primjene kombinacije i/ili
izmjeni¢ne primjene antipiretika. Ukoliko vrucica uzrokuje
nelagodu koja traje uz monoterapiju, moze se pokusati s iz-
mjeni¢nom primjenom antipiretika. Fizikalne mjere snizava-
nja vrucice imaju minimalni ucinak (oblozi, kupke), a mogu
povecati osjecaj nelagode koji redovito prati vrudicu, stoga
se ne preporucuju u rutinskoj primjeni, bez prethodnog da-
vanja antipiretika (31, 32, 36, 37).

IBUPROFEN U OSTALIM STANJIMA

Upotreba ibuprofena u vecoj kumulativnoj dozi tijekom sni-
Zavanja vrucice u ku¢nim uvjetima moze biti povezana s te-
zim klinickim tijekom i komplikacijama pneumonije ukljucivo
i empijem (38). lako istraZivanja ne potvrduju uzrocnu pove-
zanost, upucuju klinicara da u respiracijskim infekcijama te-
Zeg klinickog tijeka primijeni dodatnu dijagnosti¢ku obradu.

Upotreba ibuprofena u cisti¢noj fibrozi i pratecim infekcijama
omogucava kontrolu upalne reakcije imunoloskog sustava i
brze rjeSavanje infekcija $to je potvrdeno nizom studija (39).

Ibuprofen treba izbjegavati tijekom primjene acetilsalicilne
kiseline (ASA) u lijecenju Kawasaki sindroma s obzirom na to
da ibuprofen antagonizira antitrombotski ucinak ASA (40).

U virusnih infekcija pracenih tvrdokornijom vru¢icom cesta je
upotreba ibuprofena. Naj¢es¢e komplikacije vodenih kozica
su bronhitis, pneumonija te sekundarne infekcije koZe. Istrazi-
vanja povezuju primjenu ibuprofena kao antipiretika u djece
s varicelama s razvojem komplikacija poput nekrotiziraju¢eg
fasciitisa ili empijema kod pneumonije (41, 42). lako postoje
metodoloska ogranicenja ovih istraZivanja, uputno je pratiti
klinicko stanje djeteta uz oprez kod primjene ibuprofena kod
pacijenata s vodenim kozicama i pnemonijom.

Prikazi bolesnika sa Steven Johnson sindrom i deficitom
glukoza-6-fosfat dehidrogenaze opisuju i dokazuju i ulogu
ibuprofena u pokretanju bolesti (42, 43).

Uobicajena je praksa primijeniti paracetamol ili ibuprofen
preventivno prije cijepljenja ili neposredno nakon da bi se
izbjegli ili smanijili simptomi povisene tjelesne temperature,
bolova na mjestu aplikacije, nemira djeteta i glavobolje. Ova-
kva praksa moze dovesti do manje ucinkovitosti cjepiva. Istra-
Zivanja ukazuju da se ovaj efekt moze umanijiti ili anulirati ako
se lijek ne uzima prije cijepljenja i unutar 8 sati od cijepljenja.
Paracetamol i ibuprofen razli¢ito djeluju na razli¢ita cjepiva.
Paracetamol smanjuje ucinkovitost pneumokoknog cjepiva,
dok ibuprofen nema takvo djelovanje, ali nesto smanjuje
ucinkovitost kod cjepiva za hripavac odnosno tetanus (44).
Istrazivanja potvrduju smanjenu imunogenost u preventiv-
noj primjeni kod konjugiranog cjepiva za Hemofilus influen-
ce (45). Klini¢ka istrazivanja u cilju jasnih klinickih implikacija
ovih opazanja na pacijente jo$ nisu provedena. Prije cijeplje-
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nja nije uputno uzimati antipiretike i analgetike, kao ni nakon
cijepljenja ako su simptomi izdrZljivi, no ukoliko nisu, ibupro-
fen bi bilo dobro uzeti 8 sati nakon cijepljenja.

lako ibuprofen ima dobru bubreznu podnosljivost, studije
upucuju na mogucnost akutne bubrezne ozljede posebice
u djece koja imaju dehidraciju uslijed akutnog gastroenteri-
tisa ili drugom stanju koje kompromitira glomerularnu filtra-
ciju (46). Potreban je oprez kod primjene ibuprofena kod
klinicki potvrdene dehidracije. Uputno je prethodno nado-
knaditi tekucinu i uspostaviti dobru diurezu.

Nedonosc¢ad s perzistiraju¢im ductus arteriosusom (PDA) ima
veci mortalitet, povecani rizik od plu¢nog edema, krvarenja i
bronhopulmonalne displazije, kao i smanjenje perfuzije i do-
stave kisika do krajnjih organa (47). Kao rezultat toga, nedo-
noscad s klinicki znacajnim PDA trebalo bi tretirati u cilju za-
tvaranja duktusa. Lijecenje PDA u nedonoscadi ukljucuje
konzervativno lije¢enje samo suportivnom terapijom, farma-
kolosko zatvaranje pomoc¢u COX inhibitora (npr. indometa-
cin, ibuprofen) te kirursko podvezivanje (48). U sustavnim
pregledima randomiziranih klinickih ispitivanja ibuprofen je
bio jednako ucinkovit kao indometacin u zatvaranju PDA, ali i
povezan s nizim rizikom od NEC-a i prolaznom insuficijenci-
jom bubrega te kra¢im trajanjem mehanicke ventilacije (49).
Doze ibuprofena za zatvaranje PDA je u pocetku 10 mg/kg,
nakon koje slijede dvije dodatne doze od 5 mg/kg, koje se
daju u intervalima od 24 sata. lbuprofen se moze primijeniti i
oralno, kao jeftinija i jednostavnija varijanta u odnosu na in-
travenski pripravak (49). Ne preporucuje se profilakticka upo-
treba COX inhibitora za smanjenje ucestalosti PDA.

Febrilne konvulzije (FK) su naj¢es¢i neuroloski poremecaj do-
jencadi i male djece, a javljaju se u 2 do 4 % djece mlade od
pet godina. FK su dobno ovisne s jakom genetskom predis-
pozicijom. lako su Cesto zastrasujuci za roditelje, FK uglavnom
su benigna pojava i povezani su s niskim rizikom od buduce
epilepsije. Otprilike jedna tre¢ina djece ¢e imati rekurentne FK
tijekom ranog djetinjstva, a rizik je povecan u vezi s odrede-
nim klinickim znacajkama, uklju¢ujuci mladu dob, nisku tem-
peraturu pri pojavi prvog napadaja, obiteljsku povijest FK i
abnormalni razvoj u vrijeme prvog napadaja. lako je specifi¢-
na patogeneza FK-a nejasna, obicno se prihvaca da su uzro-
kovane okolisem (infekcija i vrucica) i genetskim predispozici-
jama (50). Lije¢enje antipireticima ne utjeCe na stopu ponav-
ljanja febrilnih napadaja u sliede¢im epizodama vrucice (51).
Postoji nekoliko mogucih fizioloskih razloga zasto antipiretici
ne mogu sprijeciti febrilne napadaje. Antipiretici olak3avaju
gubitak topline, ali ne usporavaju povisenje temperature niti
snizavaju temperaturni prag za konvulzije tijekom pocetne
faze vrucice koja izaziva napadaj (51).

Glavobolja je jedan od naj¢es¢ih simptoma u neuropedija-
triji. Od svih glavobolja oko 40% su tenzijske, oko 28% mi-
grenske, a od sekundarnih osobito su opasne one koje su
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posljedica tumora, krvarenja ili arterio-venskih malformaci-
ja. U akutnom napadaju migrene kod djece koriste se najce-
s¢e analgetici paracetamol 15 mg/kg (max 1g), ibuprofen
10 mg/kg (maksimalno 400-600 mg 3-4x dnevno), uz dobru
hidraciju i odmor te u djece starije od 12 godina i nazalni
sprej sumatriptan (52).

ZAKLJUCAK

Ilbuprofen je u sirokoj upotrebi u pedijatrijskoj populaciji.
Koristi se najcesce kao antipiretik u vrucici s izvrsnim terapij-
skim odgovorom te kao analgetik i antireumatik. Osim ucin-
kovitosti, ima i dobar sigurnosni profil. Primjena u antipirezi
razlicitih infektivnih bolesti tezeg klinickog tijeka dovela je
do saznanja o mogucoj uzrocnoj vezi izmedu lijeka i kompli-
kacija. lako metodoloski neuskladene, primjena ibuprofena
povezuje se s razvojem nekrotiziraju¢e upale mekog tkiva
koZe u tijeku varicela, kao i s razvojem empijema pluca (38,
41,42). Za djecu od 3 mjeseca zivota do 8 godina najpriklad-
nije su tekuce formulacije (oralne suspenzije). lako se nagla-
sava vaznost provodenja vec¢ih randomiziranih istraZivanja
kako bi se utvrdila uzro¢na povezanost ibuprofena s razvo-
jem komplikacija tijekom infektivnih bolesti, ibuprofen je,
pravilno upotrijebljen, trenutno jedan od najsigurnijih lije-
kova za primjenu u pedijatrijskoj dobi.
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SUMMARY

Use of ibuprofen in pediatric population

BlaZenka Kljai¢ Bukvi¢, Radenka Kuzmani¢ Samija, Silvije Segulja

Fever is a common clinical issue, causing concern for parents and being the most frequent reason for visits to pediatricians and pediatric
emergency services. Pain accompanies children in various pathological conditions during their growth. Although the importance of
pain perception and the use of analgesics is emphasized, pain in the pediatric population is still insufficiently recognized, unlike fever.
Ibuprofen is one of the most commonly used medications in the pediatric population, indicated for reducing fever, as well as reliev-
ing pain and inflammation in various diseases. The pharmacological properties of ibuprofen indicate a good safety profile with ef-
fective results, contributing to its widespread use. The most commonly expected adverse reactions, considering the mechanism of
action, such as gastrointestinal bleeding, are rare in children. In a healthy child, there are no adverse effects on the kidneys; however,
in conditions of dehydration or kidney disease, fluid volume should be replenished before administering ibuprofen. Given its broad
application during fever caused by infection, some conditions are associated with more severe clinical skin and respiratory infec-
tions. It is also linked to exacerbations of asthma and a higher risk of asthma if used during pregnancy and the early years of life.This
potential association requires additional research to be methodologically confirmed.

Therefore, in this paper, through a literature review, we present the effectiveness and safety of ibuprofen use in the pediatric popula-
tion in various pathological condition.

Key words: IBUPROFEN; ANALGESIA; ANTIPYRESIS; ANTI-INFLAMMATORY EFFECT
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Limfaticke malformacije

Rok Kralj', Danijel Cvetko? Ana Tripalo Batos$? Tomislav Baudoin, Elvira Kerekovi¢',
Nada Rajaci¢®, Jasminka Stepan Giljevic®, Stjepan Visnjic'

Limfaticke malformacije su abnormalne cisti¢ne dilatacije limfatickih Zila. Prisutne su pri rodenju no cesto se mogu otkriti tek u
kasnijoj Zivotnoj dobi. Jednostavne limfaticke malformacije su ogranicene na pojedine anatomske regije dok kompleksnim malfor-
macijama smatramo difuzne abnormalnosti koje mogu zahvatiti cijeli organizam. Jednostavne limfaticke malformacije se dijele na
makrocisticne (ciste >1cm) i mikrocisticne (ciste <1cm). Po ISSVA klasifikaciji iz 2015. se napusta termin limfangiom i uvodi se termin
limfaticke malformacije ¢ime se Zeli jasno naznaciti da se ne radi o tumorskoj tvorbi. Klinicki tijek je karakteriziran dugackim asimp-
tomatskim razdobljima s kratkotrajnim upalnim ili infektivnim epizodama te epizodama intracisticnog krvarenja. Dijagnoza se kod
voluminoznih promjena moZe postaviti na prijelazu iz drugog u treci trimestar trudnoce ultrazvucnim pregledom ili fetalnom ma-
gnetnom rezonancom. Ultrazvuk i magnetna rezonanca su dijagnosticke metoda izbora i u postpartalnom razdoblju. Svrha lijece-
nja nije kompletno uklanjanje tvorbe, ve¢ ograni¢avanje simptoma u mjeri kojom bi se ocuvala funkcionalnost i omogucio primje-
ren izgled. Metode lijecenja su ekspektativna metoda kod asimptomatskih promjena, sklerozacija, kirurska resekcija,
medikamentozno lije¢enje, lasersko lijecenje te mjere fizikalne terapije.Kad nema Zivotno ugrozavajuce opstrukcije disnih puteva,
sklerozacija je metoda izbora. Bleomicin kao sklerozacijsko sredstvo omogucava dobre rezultate uz blage nuspojave. Terapija siroli-

musom (rapamicinom) u velikom postotku omogucava redukciju tvorbe, ali je vazno pratiti moguce nuspojave.

Kljuéne rijeci: LIMFATICKE MALFORMACIJE; LIMFANGIOM; DJECA; SKLEROZACIA; RAPAMICIN; SIROLIMUS

ETIOLOGIJA tomske regije (jednostavne) ili se moze raditi o difuznim
abnormalnostima koje zahvacaju cijeli organizam (kom-
pleksne). Jednostavne se po veli¢ini cista dijele na makroci-
sticne (promjer >1cm), mikrocisti¢ne (promjer <1cm) i mije-
sane. Kompleksne LM cine difuzne abnormalnosti koje
(slow-flow”) (2-4). Prisutne su pri rodenju, ali se vrlo &esto ukljucuju sredisnje konduktivne limfaticke kanale a dijele se
otkrivaju i u kasnijoj Zivotnoj dobi uslijed infektivnih ili upal- na generaliziranu limfaticku anomaliju (GLA), kaposiformnu
nih epizoda druge etiologije (2). Incidencija se procjenjuje limfangiomatozu (KL), Gorham-Stout-ovu bolest i centralnu
na 1,2-2,8 slu¢ajeva na 1000 Zivorodene djece (5). U 50-60%
slucajeva, malformacije su manifestne pri rodenju a u 80-
90% slucajeva ce postati evidentne do kraja druge godine

Limfaticki sustav je mreza Zila mezodermalnog porijekla cir-
kulacijski paralelan venskom sustavu (1). Limfaticke malfor-
macije (LM) su abnormalne cisti¢ne dilatacije limfatickih zila,
a klasificiraju se kao vaskularne anomalije sporog toka

'Klinika za dje¢ju kirurgiju, Klinika za djecje bolesti Zagreb, Klai¢eva 16,
Zagreb

zivota (6). 2Klini¢ki zavod za dijagnosti¢ku i intervencijsku radiologiju,
Klinicka bolnica Dubrava, Avenija Gojka Suska 6, Zagreb

3Zavod za dje¢ju radiologiju, Klinika za djecje bolesti Zagreb, Klai¢eva 16,

KLASIFIKACIJA Zagreb
“Klinika za otorinolaringologiju i kirurgiju glave i vrata,
Prema ISSVA klasifikaciji vaskularnih anomalija, LM se klasifi- Klinicki bolnicki centar,Sestre milosrdnice”, Vinogradska 29, Zagreb

5 Zavod za pedijatrijsku onkologiju i hematologiju,dr. Mladen Cepuli¢”,

ciraju kao malformacije, jednako kao i kapilarne, venske i linika za djecje bolesti Zagreb, Klaiceva 16, Zagreb

arteriovenske malformacije. Cesto se javljaju kombinirane

If iie kao & kabil limfaticke ili K Adresa za dopisivanje:
malformacije kao 3to su npr. kapilarno - limfati¢ke ili vensko Dr. sc. Rok Kralj, dr. med;; Klinika za djecje bolesti Zagreb; Klaiceva 16,
- limfaticke (7). LM mogu biti ogranic¢ene na pojedine ana- Zagreb; e-mail: rok kralj@kdb.hr
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SLIKA 2. Dvogodisnja djevojcica sa limfatickom malformacijom vrata i
gornjeg dijela leda kod koje je doslo do naglog uvecanja tvorbe uslijed
upale.

konduktivnu limfaticku anomaliju (CKLA) (8). Smatra se i
kako je kongenitalni limfedem podtip limfatickih malforma-
cija. Radi se nakupljanju limfe u povrsinskom medustanic-
nom prostoru sto dovodi do povecanja opsega ekstremite-
ta. S vremenom dolazi do nakupljanja masnog i vezivhog
tkiva $to dovodi do daljnjeg povecanja opsega ekstremite-
ta. Nonne-Milroyeva bolest je dominantno nasljedni oblik
primarnog kongenitalnog limfedema (9).

GENETIKA

Smatra se da bi uzrok nastanaku ovih malformacija mogla
biti somatska mutacija PIK3CA gena koja dovodi do razvoj-
ne anomalije limfatickih kanala zbog neadekvatne funkcije
endotelnih stanica (10). Kod kompleksnih LM, uzrok su mu-
tacije RAS/MAPK puta pa je tako kod Gorham Stout-ove bo-
lesti prisutna KRAS mutacija, EPHB4 i ARAF mutacija kod
centralne konduktivne limfaticke anomalije a NRAS kod ge-
neralizirane limfaticke anomalije (8).
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SLIKA 1. Limfaticka malformacija desne podlaktice
kod 6-godisnjeg djecaka.

KLINICKA SLIKA

Limfaticke malformacije rastu proporcionalno s djetetom, a
ne autonomno kao tumor te se upravo iz tog razloga prepo-
ruca napustanje termina limfangiom” zato sto sufiks ,-om”
podrazumijeva da se radi o tumoru. Ipak, neki autori navode
kako u periodu adolescencije postoji poviseni rizik za pro-
gresiju bolesti (12) u smislu pojave bolova ili upalnih epizo-
da. Makrocisticne LM manifestiraju se kao okruglaste, bez-
bolne mase sa normalnom bojom nadleZece koZe te se
mogu lagano utisnuti (Slika 1.) (13). Promjer takvih cista je u
pravilu veci od 1cm. Mikrocisti¢ne LM su obi¢no tvrde kon-
zistencije a mogu biti duboke ili povrsne (unutar epidermisa
ili u sluznici) te tada imaju formu prozirnih ili hemoragijskih
mjehuric¢a. Ti mjehuri¢i mogu biti rasprseni ili u formi plako-
va koji se nazivaju limfangiektazije (7).

Klinicki tijek je karakteriziran dugackim asimptomatskim
razdobljima s kratkotrajnim upalnim ili infektivnim epizo-
dama te epizodama intracisticnog krvarenja. Takve epizode
se manifestiraju akutnim povecanjem volumena tvorbe a
mogu uzrokovati bolove ili funkcijske tegobe (Slika 2).

Kod mikrocisticnih LM, tijek bolesti je u pravilu usmjeren
prema pogorsanju s povecanjem broja mjehurica, njihovim
zadebljanjem ili krvarenjem (13). Epizode upalnih promjena
uslijed infekcije ili krvarenja mogu trajati od 48 h do 1 mje-
sec, prosje¢nog trajanja oko 10 dana. U takvim situacijama
se terapija sastoji od primjene analgetika (monoterapija pa-
racetamolom ili u kombinaciji s tramadolom) antibiotika $i-
rokog spektra (amoksicilin+klavulonska kiselina kroz 6-10
dana) te kortikosteroidne terapije (prednizon ili prednizolon
0,5-2mg/kg/dan kroz 3-6 dana) (13). Posljedi¢no takvoj epi-
zodi, u makrocisticnim LM, moze do¢i fibromatozne pro-
mjene ciste i do spontane regresije. Smatra se kako do
spontane regresije dolazi u 10% pacijenata u razdoblju od 2
do 24 mjeseca nakon upalne epizode (14, 15).

LM mogu biti lokalizirane na kozi, mukoznim membranama
ili podleze¢em tkivu (povrsinske) a mogu zahvacati i unutar-
nje organe (duboke) (13). Mogu se naci u svim dijelovima
tijela ali ponajvise u dijelovima bogatima limfom kao $to su
cervikalna i aksilarna regija. Mogu se naci i u podrucju pre-
pona, retroperitoneuma, ekstremiteta, abdomena i toraksa
(11). S obzirom na to da je u podrucju glave i vrata najgusca
mreza limfati¢kog sustava, u ovoj se regiji nalazi 75% LM (4).
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Specificnosti klinicke slike jednostavnih oblika
limfatickih malformacija

LM cervikofacijalne lokalizacije su ¢esto vrlo velike tvorbe
koje se mogu detektirati intrauterino. Imaju spaciokompre-
sivni ucinak te mogu uzrokovati distociju ili kompromitirati
disni put u novorodencadi (13). U situacijama kada se sum-
nja u mogucu opstrukciju disnih puteva kod novorodenca-
di, indiciran je tzv. EXIT (ex utero intrapartum treatment) po-
stupak kod kojeg se disni put osigurava dok fetus jos nije
odvojen od posteljice (16). Ovaj se postupak provodi samo
u specijaliziranim centrima sa adekvatnim iskustvom. Prema
Liisur, indikacija za EXIT su cervikalne LM >5cm sa znacima
opstrukcije jednjaka ili disnih puteva (17). Ipak, vecina cervi-
kalnih LM su kompresibilne lezije sto omogucava orotrahe-
alnu intubaciju sto otklanja potrebu za formiranjem traheo-
stome po rodenju (18).

Kod orbitalnih LM su naj¢esci simptomi proptoza, orbitalna
distopija, ograni¢enost pokreta ociju, kompresija na opticki
Zivac i slabovidnost (19,20). Zbog znacajnog rizika poveza-
nog s LM u periorbitalnom podrucju, terapija je uvijek po-
trebna (20).

LM donjeg dijela lica mogu ukljucivati i makroglosiju i ma-
kroheliju s kostanim prerastanjem $to moze dovesti do po-
teSkoca s disanjem i hranjenjem (11).

Medijastinalne LM se mogu manifestirati recidiviraju¢im
hiloznim pleuralnim i perikardijalnim izljevima ili hiloznim
ascitesom (21).

LM gastrointestinalnog trakta se mogu manifestirati entero-
patijom s gubitkom proteina dok abdominopelvi¢ne LM
mogu dovesti do opstrukcije crijeva, konstipacije ili pak
uzrokovati pritisak na mokra¢ni mjehur i posljedi¢nu hema-
turiju (11). Atipi¢ne lokalizacije kao $to su perikard i srce
mogu rezultirati sa simptomima kao $to dispneja ili repira-
torni distres (22).

U podrucju ekstremiteta, limfaticke malformacije dovode do
povecenja opsega mekih tkiva i kosti sto dovodi do poveca-
nja opsega ekstremiteta (eng. overgrowth) (Slika 1.) (23).

Kompleksne forme LM

Generaliziranu limfaticku anomaliju (GLA) karakterizira pri-
sutnost prosirenih limfatickih kanala tanke stijenke koje za-
hvacaju ili jedan ili vise organa, najcesce kosti i pluca (24).
Simptomi su prvenstveno uzrokovani kompresijom vitalnih
struktura. Smatra se da je prognoza ove bolesti u mladoj zi-
votnoj dobi losa sa smrtnoscu od 39% kod pacijenata mla-
dih od 16 godina (24).

Gorham Stout-ova bolest je oblik limfaticke anomalije kod
koje dolazi i do invazije kostanog korteksa i osteolize (25, 26).
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Poseban oblike difuznog oblika limfaticke anomalije je ka-
posiformna limfangiomatoza. Manifestira se slicno kao GLA
s time s$to se ¢esce javlja potrosna koagulopatija (8).

Limfaticke malformacije u sklopu sindroma

LM mogu biti dio klinicke slike genetskih sindroma kao $to
su kromosomopatije Down ili Turner te RAS-opatija Noonan
(27). LM se mogu javiti i u sklopu sindroma pojacanog rasta
(eng. tzv.,,overgrowth syndrome”) kao 5to su primjerice Prote-
us, CLOVES, ili Klippel — Trenaunay (13).

DIJAGNOSTIKA

Dijagnoza opseznih LM cervikofacijalne lokalizacije se moze
postaviti na prijelazu iz drugog u tredi trimestar trudnoce
pomocu ultrazvuka (9). U daljnjem rasvijetljavanju dijagno-
ze moze pomodi i fetalna magnetna rezonanca (MR) (28).
Ultrazvu¢no, makrocisticne malformacije izgledaju kao
kompresibilne, anehogene ciste sa tankim septama. Mikro-

cisticne lezije se sastoje od tankih hiperehogenih Supljina

SLIKA 3. Slika magnetne rezonance koja prikazuje policisti¢nu,
dominantno makrocisti¢nu, limfaticku malformaciju koja se $iri od
parotide do apeksa pluca.

SLIKA 4. Slika magnetne rezonance koja prikazuje limfati¢ku
malformaciju lijeve torakalne stijenke i aksile.
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SLIKA 5. Slika magnetne rezonance koja prikazuje makrocisti¢nu
limfati¢cku malformaciju torakalne i abdominalne stijenke s
utiskivanjem u neuralne foramene.

(29). Na MR-u LM prelaze kroz pojedine slojeve mekih tkiva
te daju signal tekucine u svim sekvencama ukoliko se radi o
nekompliciranim lezijama (Slike 3.-5.)(29). Moze biti prisutna
intersticijska mast kao i pojacanje signala uT1 mjernoj sliciu
podru¢ju septa. Ukoliko su lezije dominantno mikrocisti¢ne,
mogu imati formu solidnog tkiva te izgledati kao tumor —
teratom, lipoblastom ili rabdomiosarkom (29). Kod sumnje
da se radi o kompleksnim LM, potrebno je uciniti MR cijelog
tijela budu¢i da postoji veca sklonost nastanku multifokal-
nih ili anatomski ekstenzivnih lezija (8). Biopsija je rijetko in-
dicirana kod limfatickih malformacija. Histoloski se radi o
vaskularnim kanalima obloZzenima endotelom, ispunjenima
tekuc¢inom bogatom proteinima s limfocitima i makrofagi-
ma te sa pozitivnim limfati¢kim markerima PROX-1 i podo-
planin D2-40 (30, 31).

Limfaticke Zile eksprimiraju jos CD34, LYVE-1 i VEGF-3 (31).
Moze se provesti i molekularna analiza kako bi se iskljucila ili
potvrdila mutacija PIK3CA gena. Kod Gorham Stoutove bo-
lesti se konvencionalnom radiografijom mogu prikazati de-
strukcija korteksa i gubitak kosti, prvenstveno kod starije
djece ili odraslih pacijenata (8).

TERAPLJA

Kod limfatickih malformacija je svrha lije¢enja ocuvati funk-
cionalnost, izgled, kvalitetu Zivota te sprijeciti pogorsanje
lokalnog stanja u smislu bolova i ponavljanih epizoda upale
(13). S obzirom na to da upalne epizode mogu dovesti do
spontane regresije, mali i asimptomatski oblici makrocistic-
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nih LM se mogu ekspektativno lijeciti (13). Modaliteti lijece-
nja ukljuCuju sklerozaciju, kirursku resekciju, lasersko i medi-
kamentozno lije¢enje. Pacijente treba informirati o kronic-
noj prirodi bolesti te ¢injenici da je potrebno produljeno
pracenje. U lijecenju bi trebao sudjelovati multidisciplinarni
tim kada god je to moguce.

Sklerozacija

Sklerozacija je prva linija lije¢enja za vec¢inu LM (32). Sklero-
zacijska sredstva se koriste u monoterapiji a djeluju tako $to
uzrokuju ostecenje endotela i upalu sto dovodi do fibroze i
obliteracije cista (33, 34). Provodi se tako Sto se najprije ciste
aspiriraju, a potom se ispune sklerozacijskim sredstvom (30-
50% aspiriranog volumena) (Slika 6.) (13). Sklerozacije se u
djec¢joj dobi uvijek provode u opcéoj anesteziji a pacijenti sa
LM cervikofacijalne lokalizacije moraju biti intubirani. Kod
opseznih LM te kod LM retrobulbarne lokalizacije preporu-
¢a se primjena antiedematozne terapije (deksametazon)
kako bi se smanjio nastanak otekline i boli poslije terapij-
skog postupka (29). Injiciranje se provodi pod kontrolom
UZV-a (Slika 7). Ciste najce$¢e ne komuniciraju te je stoga
potrebno vise mjesta primjene za potpuni ucinak. Treba vo-
diti racuna o tome da postoje vensko-limfaticke malforma-
cije te da moZe dod¢i do ulaska sklerozacijskog sredstva u
venski optok (29). Isto tako treba paziti i na boju nadlezece
koZe a u slucaju pojave koZne diskoloracije je potrebno pre-
kinuti tretman te primijeniti hladnu fiziolosku otopinu kako
bi se poticanjem povriinske vazokonstrikcije smanjio rizik
od nekroze nadlezece koze (29). Uc¢inak se procijenjuje na-
kon 4-6 tjedana a ponekad su potrebne visekratne skleroza-
cije (34). Samo fokalne lezije pokazuju potpunu involuciju
nakon jedne primjene te je u prosjeku potrebno 2-3 primje-
ne kako bi se dobio adekvatan klini¢ki rezultat (29). Razmak
izmedu pojedinih sklerozacija bi trebao biti izmedu 3-6 mje-
seci (13).

U meta analizi iz 2020., De Maria i sur. navode kako je kom-
pletno izljecenje kod svih oblika LM bilo moguce kod 340
od 692 (50,5%) pacijenata tretiranih sklerozacijom. Makro-
skopske malformacije su kompletno izlijec¢ene u 53,1% slu-
Cajeva, mikrocisticne u 35,1% a mijesane u 31,1%. Doksici-
klin se pokazao kao sklerozacijsko sredstvo s najvecom
ucinkovitosc¢u (u 63,4% slucajeva potpuno izlijecenje). Traj-
ne nuspojave, bez obzira na vrstu sklerozacijskog sredstva
su zabiljezene u 1,2% slucajeva — 2 pacijenta su razvili pare-
zu facijalnog zivca a 4 pacijenta Hornerov sindrom. Ipak,
uslijed terapije doksiciklinom su se trajne nuspojave javile u
5,9% slucajeva dok kod drugih sklerozacijskih sredstava nisu
utvrdene trajne nuspojave (35). Ucestalost prolaznih lokal-
nih komplikacija bila je 16% a naj¢esce zabiljezene kompli-
kacije su bile (prema padajucoj ucestalosti) oteklina, upala,
tranzitorna povrsinska nekroza, hematom, tranzitorne neu-
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SLIKA 6. Aplikacija sklerozacijskog sredstva u podrucje
makrocisti¢ne limfaticke malformacije u podru¢ju vrata
kod 3-mjesecnog djeteta.

SLIKA 7. Ultrazvu¢na slika koja prikazuje aspiracijsku iglu u
makrocisti¢noj limfatickoj malformaciji.

roloske komplikacije i bol. Prolazne komplikacije naj¢esce su
zabiljeZene nakon koristenja bleomicina (43,9%). Kao si-
stemske nuspojave su najc¢esce zabiljezeni febrilitet, meta-
boli¢ka acidoza, hemoliticka anemija i hipotenzija i to najce-
$¢e kod OK-432 agensa (35). Istrazivaci zakljucuju kako dok-
siciklin ima najvecu stopu potpunog i djelomi¢nog
terapijskog uspjeha ali i najvisu stopu trajnih nuspojava te
drugu po ucestalosti stopu sistemskih nuspojava u uspo-
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redbi sa ostalim agensima (35). Kao moguce nuspojave
doksiciklina se spominju hipoglikemija i metaboli¢ka acido-
za kod novorodencadi (29). Natrijev tetradecil sulfat (eng.
STS) je sklerozans koji se koristi kod makrocisti¢nih malfor-
macija a prednost mu je 5to uzrokuje manju oteklinu te nije
neurolitican (29). Bleomicin je antineoplasti¢ni lijek koji na-
kon sklerozacije uzrokuje manje izrazenu upalnu rekaciju i
edem mekih tkiva te je kao takav pogodan za anatomski
osjetljive regije kao 5to su orbita, disni putevi ili usna suplji-
na. Kao moguca komplikacija spominje se plu¢na fibroza no
tek kod vise od 400 internacionalnih jedinica doze za Zivota
sto je znacajno manje nego $to se koristi u procesu skleroza-
cije (29). Ukoliko nema opstrukcije disnih puteva, kod neo-
natalnih cervikofacijalnih oblika LM sklerozacija se smatra
prvom linijom terapije. Li i sur. opisuju kako je sklerozacija
bleomicinom u sklopu EXIT postupka dala vrlo dobre rezul-
tate i u 3 slucaja intrauterino verificiranih cervikalnih LM kod
kojih su bili prisutni znaci prijetece opstrukcije disnih pute-
va (17).

Kirursko lijecenje

Postulati u kirurskom lijecenju koje je 2000. definirac Mulli-
ken vrijede i danas — fokus na jednoj anatomskoj regiji, kod
rizika od velikog gubitka krvi planirati uklanjanje u vise kora-
ka, precizna preparacija uz ocuvanje vaskularnih i neuralnih
struktura te postavljanje drena (Slika 8.) (36). Ipak kod mikro-
cisti¢cnih i mjesovitih oblika je kompletno kirursko lijecenje
najcesce nemoguce zbog brojnih infiltratitvnih lezija (37) te
je u pravilu kirursko lijecenje druga linija terapije. Vaskularizi-
rani transfer limfnih ¢vorova se spominje kao jedan od mo-
daliteta terapije kod sekundarnog limfedema a smatra se da
do pozitivnog ucinka dolazi ili zbog toga sto limfni ¢vorovi
potic¢u limfangiogenezu ili zato $to djeluju kao limfna crpka
(38-40).

Medikamentozno lije¢enje

Sirolimus (rapamicin) je lijek koji je Siroko poznat kao imuno-
supresivni agens koji se koristi u prevenciji odbacivanja tran-
splantiranih solidnih organa. Unazad vise od 10 godina kori-
sti se i u lijeCenju LM(41-48), a djeluje na nacin da inhibira
limfangiogenezu time $to onemogucava PI3K/AKT/ mTOR
signalni put. Veliki je broj studija pokazao njegovu ucinkovi-
tost u smislu da smanjuje volumen LM te olakSava simptome
(bol, krvarenje, limforeja). Prvi slucaj uspjesno lije¢enog paci-
jenta objavljen je 2011. godine (49). Pri terapiji sirolimusom
nikada ne dolazi do potpune regresije tvorbe a ucinak je u
pravilu odgoden od 2 tjedna do 6 mjeseci od pocetka tera-
pije (44). Nije precizno definirano koliko je dugo potrebno
provoditi terapiju. Lijek se primjenjuje oralnim putem, a naj-
Cesca pocetna doza je 0,8 mg/m? po dozi, dva puta dnevno,
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SLIKA 8. a) Limfaticka malformacija desne strane vrata preoperativno; b) Slika magnetne rezonance; c) Ishod nakon kirurskog uklanjanja

malformacije

u razmaku od 12 sati. Ciljna koncentracija lijeka u krvi varira
izmedu pojedinih studija, pri ¢emu se najcesce koriste kon-
centracije od 10-15 ng/ml i 5-15 ng/ml (50).

U sistematskom pregledu Saibene i sur. je pokazano kako je
kod makrocisti¢nih LM u 96% slu¢ajeva zabiljezen odgovor
na terapiju, u 82% kod mikrocisti¢nih i 84% kod mjesovitih.
Kao najcesce nuspojave se spominju ulceracije usne Sup-
liine i respiratorne infekcije (6). Druge studije govore o
hiperlipidemiji, neutropeniji i celulitisu kao najces¢im nus-
pojavama (50). U nekoliko studija je primjenjivan sulfame-
toksazol-trimetoprim kao prevencija Pneumocystis jirovecii
pneumonije. Sirolimus se pokazao ucinkovitim kod orbital-
nih LM (51) a ima svoje mjesto i u lijecenju sistemskih bolesti
kao sto je GLA (43). Kwon i sur. opisuju dobar ucinak siroli-
musa i kod intestinalnih limfangiektazija te predlazu da se
koristi kao prva linija terapije (52).

Propranolol se nije pokazao ucinkovitim kod LM (53, 54).
Ucinkovitost sildenafila je pokazalo nekoliko manjih serija, no
bez ¢vrstih dokaza (34, 55). Alpelisib je inhibitor kinaze koji
cilja PIK3 signalni put, no njegova se ucinkovitost tek testira u
klinickim studijama (Venot). Bevacizumab je rekombinantno
humanizirano monoklonsko antitijelo koje blokira angioge-
nezu inhibicijom VEGF-A, a za koje jos uvijek ne postoje do-
voljno ¢vrsti dokazi za primjenu u lijec¢enju LM (34).

Pojedini autori opisuju kako u slu¢aju divovskih oblika LM,
kombinacija medikamentozne terapije (sirolimus) s jednom
ili viSe sklerozacija moze omoguciti dobar ishod (56).
Mikrocisti¢ni i mjeSoviti oblik LM su najteZi oblici za lijecenje
zato $to pokazuju infiltrativni rast. Medikamentozna terapija
sirolimusom je najucinkovitija u smislu ograni¢avanja simp-
toma a lijecenje je potrebno zapoceti u ranom djetinjstvu
kako bi se sprijecio prekomjerni rast LM (13).
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Sindromske LM mogu biti vrlo izazovne za lijecenje jer zahti-
jevaju kombinirano lijecenje - sklerozacije, kirurske resekcije,
antikoagulantnu terapiju kod venskih abnormalnosti s
trombozom, metode fizikalne terapije te, u sve vecoj mjeri,
sirolimus (57, 58).

Lasersko lijecenje

CO2 laser ima primjenu u lijecenju povrsinskih limfangiek-
tazija.

Radiofrekventna ablacija se koristi kod mikrocisti¢nih mal-
formacija u koje je tesko prodrijeti sklerozacijskim sred-
stvom ili kod submukoznih lezija (59).

Fizikalna terapija

Kompresivna odjeca i limfna drenaza se mogu smatrati me-
todama fizikalne terapije u lijecenju limfatickih malformaci-
ja. Kompresivna odjeca nije u¢inkovita u smanjenju simpto-
ma kod LM (60). Manuelna limfaticka drenaza isto tako nije
ucinkovita u redukciji LM ali moze poboljsati kvalitetu Zivota
kod oboljelih pojedinaca (13).

ZAKLJUCCI

— Po ISSVA klasifikaciji iz 2015. se napusta termin limfangi-
om i uvodi se termin limfati¢ke malformacije

- Svrha lije¢enja nije kompletno uklanjanje tvorbe, ve¢
ograni¢avanje simptoma u mijeri kojom bi se ocuvala
funkcionalnost i omogucio primjeren izgled

- Kod ultrazvuéno postavljene sumnje da je intrauterino
prisutna limfaticka malformacija, fetalni MR je metoda
izbora u svrhu razjasnjavanja dijagnoze
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Kada nema Zivotno ugrozavajuce opstrukcije disnih pu-
teva, sklerozacija je metoda izbora

Bleomicin kao sklerozacijsko sredstvo omogucava dobre
rezultate uz blage nuspojave

Terapija sirolimusom u velikom postotku omogucava re-
dukciju tvorbe, ali je vazno pratiti moguce nuspojave

Kratice:

LM

- limfaticka malformacija

GLA - generalizirana limfaticka anomalija

KL

- kaposiformna limfangiomatoza

CKLA - centralna konduktivna limfaticka anomalija

uzv

- ultrazvuk

EXIT - ex utero intrapartum treatment

MR

—magnetna rezonanca
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SUMMARY

Lymphatic malformations

Rok Kralj, Danijel Cvetko, Ana Tripalo Bato$, Tomislav Baudoin, Elvira Kerekovi¢, Nada Rajaci¢,
Jasminka Stepan Giljevi¢, Stjepan Visnji¢

Lymphatic malformations are abnormal cystic dilatations of lymphatic vessels. They are present at birth, but often can only be
detected later in life. Simple lymphatic malformations are limited to certain anatomical regions, while complex diffuse abnormaliti-
es can affect the entire organism. Simple lymphatic malformations are divided into macrocystic (cysts >1cm) and microcystic (Cysts
<1cm). According to the ISSVA classification from 2015, the term lymphangioma is abandoned and the term lymphatic malforma-
tion is introduced, which is intended to clearly indicate that it is not a tumor formation. The clinical course is characterized by long
asymptomatic periods with short-term inflammatory or infectious episodes and episodes of intracystic bleeding. In the case of volu-
minous changes, the diagnosis can be made at the transition from the second to the third trimester of pregnancy by ultrasound
examination or fetal magnetic resonance. Ultrasound and magnetic resonance imaging are diagnostic methods of choice in the
postpartum period as well. The purpose of the treatment is not to completely remove the formation, but to limit the symptoms to the
extent that would preserve functionality and provide an appropriate appearance. Treatment methods are the expectant method for
asymptomatic disease, sclerotherapy, surgical resection, drug treatment, laser treatment and physical therapy measures. \When the-
re is no life-threatening airway obstruction, sclerosing is the method of choice. Bleomycin as a sclerosant provides good results with
mild side effects. Therapy with rapamycin (sirolimus) allows for a large percentage of reduction in formation, but it is important to

monitor possible side effects.
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