Docusign Envelope ID: AO16BA9B-7535-4902-BAB2-5F8D2FF83905

Clinical Trial Report No. 3

1. Name of the medicinal product
(number of registration certificate, if
available)

VOXZ0GO

2. Applicant

H BioMarin International Limited, Ireland

\3. Manufacturer

H BioMarin International Limited, Ireland

4. Trials conducted:

I yves C no  Ifnot, substantiate

1) type of the medicinal product, by
which registration was conducted or
planned

Medicinal product with complete dossier (stand-alone dossier)

Other medicinal product

New active substance (AS)

Original (innovator) medicinal product (molecule is not placed on the
market of Ukraine) for treating rare diseases which was registered the
European Medicines Agency (EMA) (centrally authorized) according
to the item 10 (sub-item 10.1) of section V of the Procedure of Order
of the Ministry of Health of Ukraine dated 23.07.2015 No 460

The medicinal product has been designated as a medicinal product of
limited use (orphan product)

5. Full name of the Clinical Trial,
clinical trial code

A Phase 2, Open-label, Sequential Cohort Dose-escalation Study of
BMN 111 in Children with Achondroplasia
Trial Number Code: 111-202

6. Clinical trial phase

| 2

7. Period of the clinical trial

First Enrollment: 13 January 2014
Last Dose Given: 02 October 2017

8. Countries where the clinical trial
was conducted

United States, Australia, United Kingdom, France

9. Number of study participants

Planned: 35
Actual: 35

10. Goal and secondary objectives of
the clinical trial

The primary objective of the study was:

- To evaluate the safety and tolerability of daily SC injections of
BMN 111 administered for a total duration of 24 months divided into
two phases:

- an initial 6-month phase
- an optional 18-month extension phase

The secondary objectives of the study were:

- To evaluate change from baseline in annualized growth velocity
following daily SC injections of BMN 111 administered for 6 months,
and up to 24 months

- To evaluate changes from baseline in growth parameters following
daily SC injections of BMN 111 administered for 6 months, and up to
24 months

- To evaluate changes from baseline in body proportions (upper arm
to forearm length, upper leg to lower leg length, and upper to lower
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body segment ratios) following daily SC injections of BMN 111
administered for 6 months, and up to 24 months

- To evaluate the exposure and PK profiles of BMN 111 in children
with ACH following daily SC injections of BMN 111 at each dose
level and over multiple days

The exploratory objectives of the study were:

- To evaluate change from baseline in QCT bone mineral density
(BMD) following daily SC injections of BMN 111 administered for 6
months, and up to 24 months

- To evaluate changes from baseline in growth plate morphology
following daily SC injections of BMN 111 for 6 months, and up to 24
months

- To evaluate changes from baseline in long-bone growth, and
morphology of the spine following daily SC injections of BMN 111
administered for 6 months, and up to 24 months

- To evaluate changes from baseline in sleep apnea following daily
SC injections administered for 6 months, and up to 24 months

- To evaluate changes from baseline in elbow joint range of motion
by goniometry, following daily SC injections administered for 6
months, and up to 24 months

- To evaluate changes from baseline in BMN 111 activity biomarkers
and bone/collagen biomarkers following daily SC injections of BMN
111 administered for 6 months, and up to 24 months

- To evaluate immunogenicity from baseline and assess impact on
safety, PK, and efficacy measures following daily SC injections of
BMN 111 during the 6 months, and up to 24 months

11. Design of the clinical trial

Study 111-202 was a pediatric, Phase 2, open-label dose-escalation
study to assess the safety and tolerability of daily BMN 111
administered to 35 subjects with a clinical diagnosis of ACH.

Subjects who were 5 to 14 years of age inclusive, with documented
ACH confirmed by genetic testing, had at least a 6-month period of
pretreatment growth assessment in 111-901 immediately before study
entry, and who met the study eligibility criteria were selected to
participate in this study.

The study included an optional, open-label extension phase of
approximately 18 months to commence at the end of the initial 6-
month period of the study, making a total study duration of 24 months.

12. Main inclusion criteria

- Parent(s) or guardian(s) are willing and able to provide written,
signed informed consent after the nature of the study has been
explained and prior to performance of any research-related procedure.
Also, subjects under the age of 18 are willing and able to provide
written assent (if required by local regulations or the IRB/EC) after the
nature of the study has been explained and prior to performance of any
research-related procedure.

- Have at least a 6-month period of pretreatment growth assessment
in 111-901 immediately before study entry, and have one documented
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standing height at least 6 months (+/- 10 days) prior to the screening
visit for 111-202.

- Females > 10 years old or who have begun menses must have a
negative pregnancy test at the Screening Visit and be willing to have
additional pregnancy tests during the study.

- If sexually active, willing to use a highly effective method of
contraception while participating in the study.

- Are ambulatory and able to stand without assistance.

- Are willing and able to perform all study procedures as physically
possible.

- Parents or caregivers are willing to administer daily injections to the
subjects.

13. The investigational medicinal
product, method of administration,
strength

During the study, subjects received BMN 111 in one of the following
daily dosing regimens:

Cohort 1: daily morning dose 2.5 pg/kg

Cohort 2: daily morning dose 7.5 pg/kg

Cohort 3: daily morning dose 15.0 ng/kg

Cohort 4: daily morning dose 30.0 ng/kg

Doses could be administered in any of the common SC areas (eg,
upper arm, thigh, abdomen, buttocks).

14. Comparator, dose, method of
administration, strength

Not applicable

15. Concomitant therapy

All medications (prescription, OTC and herbal), and nutritional
supplements 30 days prior to screening and throughout the study were
recorded on the designated case report form (CRF).

The following medications were excluded during the screening
period through completion of the study:

- Growth hormone, IGF-1, or anabolic steroids

- ACE inhibitors, cardiac glycosides, calcium channel blockers, beta
blockers, or antihypertensive medications

- Diuretics

- Probenecid, or other drugs known to alter renal or tubular function

- Concomitant medication that prolongs the QT/QTc-F interval

- Any other investigational product for the treatment of ACH or short
stature

16. Efficacy evaluation criteria

Efficacy was assessed by change from baseline in height growth
velocity (annualized to cml/yr), growth parameters, and in body
proportions. These were assessed by anthropometric measurements
and measurement ratios. Anthropometric measurements included
standing height, sitting height, weight, head circumference, upper and
lower arm and leg, hand and foot. Upper arm to forearm length ratio,
upper leg to lower leg length ratio, and upper to lower body segment
ratio were calculated.

Pharmacokinetics:

Whenever possible, the following PK parameters were estimated by
non-compartmental analysis:
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Area under the plasma concentration-time curve from time 0 to
infinity (AUCo-x)

Area under the plasma concentration-time curve from 0 to the time of
last measurable concentration (AUCo.1)

Cmax

Time to reach Cmax (Tmax)

Elimination half-life (ti2)

Apparent clearance of drug (CL/F)

Apparent volume of distribution based upon the terminal phase
(Vz/F)

The impact of antibodies on PK was evaluated.

Dose proportionality and drug accumulation after repeat-dose
administration was also evaluated. PK parameters at Day 183 were
compared to Days 1, 10, 29, and 85.

17. Safety evaluation criteria

Safety was evaluated by the incidence of AEs, serious adverse events
(SAEs), laboratory test results (urinalysis, chemistry, hematology),
changes in vital signs, physical examination, ECG and ECHO results,
imaging, clinical hip assessment, and anti-BMN 111 immunogenicity
assessments.

18. Statistical methods

Efficacy Analyses:

Efficacy analysis was carried out for the initial 6-month period and
the entire study period. For each of the two periods, all subjects who
received at least one dose of study treatment and who have post
treatment data in the corresponding period for any efficacy endpoint
were included in the efficacy analysis for that endpoint. The baseline
of the growth velocity was established in the observational study of
111-901, based on the standing height measurements in the last 6
months prior to enrollment to 111-202. Data from 111-901 from — 12
months and — 6 months prior to treatment are summarized in the
efficacy results. The baseline for other efficacy endpoints was defined
as the last non-missing assessment prior to the first dose.

Key Growth Measures:

- Key growth measures include:

- Standing Height (cm)

- Sitting Height (cm)

- Lower Body Length (cm) — calculated as [Standing Height — Sitting
Height]

- Upper Arm Length (cm)

- Lower Arm (Forearm) Length (cm)

- Upper Leg Length (Thigh) (cm)

- Tibial Length (cm)

- Knee to Heel Length (cm)

Height and Weight Z-Scores:

Height and weight were converted to age-and sex-appropriate
standard score (SDS), also referred to as Z-score, by comparison with
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normal reference standards (non-ACH) from the Centers for Disease
Control and Prevention (CDC) database.

Body Proportions:

The following body proportion ratios were assessed (* optional):

- Upper to Lower Body ratio: Sitting Height / (Standing Height —
Sitting Height)

- Upper Arm Length to Lower Arm (Forearm) Length ratio: Upper
Arm Length / Lower Arm (Forearm) Length

- Upper to Lower Leg ratio:

- Upper Leg Length (Thigh) / Knee to Heel Length
- Upper Leg Length (Thigh)/ Tibial Leg Length

- Arm Span* to Height ratio: Arm Span / Standing Height

Additional Analyses:

Biomarkers included assessment for cartilage turnover (carboxy-
terminal telopeptides of type Il collagen, CTX-II), chondrocyte and
osteoblast activity (bone specific alkaline phosphatase, BSAP), bone
formation (procollagen type I N-terminal propeptide, P1INP), bone
turnover (osteocalcin), growth plate activity (Collagen type X), CXM,
and markers of BMN 111 bioactivity (cyclic guanosime
monophosphate, cGMP, N-Terminal propeptide of C-type natriuretic
peptide, NT-proCNP, and atrial natriuretic peptide, ANP).

Safety:

Safety analysis was carried out for the initial 6-month period, the
extension period, and the entire study period. For each of the periods,
all subjects who received at least one dose of study treatment in the
corresponding period and had any post-treatment safety information
were included in the safety analysis. Safety was assessed by examining
the incidence, severity grade, and relationship to study drug of all
treatment-emergent adverse events (TEAES) reported during the study
period.

For the initial 6-month period, unless otherwise specified, safety data
were presented for each cohort and all cohorts combined.

For the extension period, unless otherwise specified, safety data were
summarized by dose level and all cohorts combined.

For the entire study period, unless otherwise specified, safety data
were summarized by dose level and by cohort and all cohorts
combined.

Immunogenicity Analysis:

Anti-drug antibody (ADA) tests were performed using validated
immunogenicity assays.

Pharmacokinetics:

PK parameters were summarized using descriptive statistics. Results
were summarized by dose cohort and visit.

19. Demographic characteristic of
study population (gender, age, race,
etc.)

Overall, the mean age at screening was 7.6 (1.68) years, with age
range of enrolled subjects 5-11 years. Half of the participants were 5-
8 years of age at the time of enroliment. The treatment group included
19 (54.3%) females and 16 (45.7%) males. Twenty-four (68.6%)
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subjects were White, 7 (20%) were Asian, 2 (5.7%) each were Black
or African American, or other race. All participants were pre-pubertal
(Tanner stage 1 of pubertal development).

20. Efficacy results

Initial 6-month Treatment Period

At 6 months, an increase in Annualized Growth Velocity (AGV) was
observed with BMN 111 at 15 and 30 pg/kg. The changes in AGV
were dose dependent and achieved plateau with 15 pg/kg. There was
no additional benefit in effect on AGV seen with 30 ug/kg daily dose
compared to 15 pg/kg.

The observed increase in AGV was maintained over long-term
treatment period for Cohorts 3 and 4. As participants in Cohorts 1 (2.5
ug/kg dose) and Cohort 2 (7.5 pg/kg dose) transitioned to 15 pg/kg as
the selected therapeutic dose, their AGV increased over time, to the
level observed with 15 pg/kg.

Long-term Treatment Period (6-month Initial +18-month Extension)

The level of increase in AGV observed in Cohort 3 (15 pg/kg) and
Cohort 4 (30 pg/kg) was maintained over a long-term treatment period,
up to 24 months after the initiation of BMN 111. There was no
improvement in AGV with the 30 pug/kg dose versus the 15 pg/kg dose
over the long-term period. At the 15 pg/kg dose, the mean annualized
growth velocity is maintained at approximately 6 cm from 6 months to
the end of the 24-month treatment period, with no evidence of
tachyphylaxis.

Consistent with the observation of increase in AGV, improvement in
height Z-scores was observed over the 2-year duration of the study,
with an overall 0.8 SDS scores increase in height, suggesting an
increase in linear growth compared to the matched general population.

There was no evidence of worsening in body proportion ratios,
implying proportional growth effect of BMN 111 across upper and
lower body segments and upper and lower limb segments.

X-ray of the left hand to evaluate potential anatomic abnormalities
and to evaluate the progression of skeletal development revealed no
abnormal acceleration of skeletal maturity.

21. Safety results

Administration of BMN 111 has been generally well-tolerated in daily
doses ranging from 2.5 pg/kg to 30 pg/kg with no change in safety
profile over time.

All 35 subjects (100%) have experienced at least 1 treatment emergent
adverse event during the study. The majority of AEs were mild.
There have been no deaths or SAEs attributed to BMN 111
administration.

Three SAEs have been reported in 3 subjects; Grade 3 obstructive
sleep apnea, Grade 1 tonsillar hypertrophy, Grade 3 thyroglossal cyst.
These are either manifestations of ACH or common conditions seen in
pediatric population. All 3 SAEs assessed as unrelated to BMN 111.
One subject in Cohort 4 discontinued from treatment on Day 10 due to
finding of a rare congenital abnormality of conduction (Wolf-
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Parkinson-White pattern on EKG) identified on routine study ECG
monitoring. The subject was asymptomatic with no clinical symptoms
associated with this finding, and without reported supraventricular
tachycardia for the duration of his participation in the study. The
subject was removed from treatment for precautionary reasons.
Common treatment-related AEs across all cohorts and doses were
injection site reactions and asymptomatic hypotension.

Other commonly reported AEs reported included pyrexia (15 subjects,
42.9%), cough (14 subjects, 40%), headache, and nasopharyngitis (12
subjects, 34.3%), and ear infection, injection site urticaria, and
vomiting (9 subjects, 25.7%). There has been no detected increase in
frequency or worsening of AEs over time.

Overall, injection site reactions were the most common TEAEs, all
reported as non-serious, Grade 1 in severity, and transient (median
duration: 47-60 minutes). Injection site erythema was the most
common reported reaction (85.7%). No subjects have discontinued
from the study or permanently discontinued study treatment as a result
of injection site reactions. No Grade 3 hypersensitivity adverse events
or anaphylaxis were reported in the study. No association between
ADA positivity and incidence or severity of hypersensitivity reactions
or injection site reactions was detected. No association was found
between Tab cross-reactivity with endogenous natriuretic peptides and
AEs associated with cardiovascular, renal function or electrolyte
imbalance.

22. Conclusion

The results of the 111-202 study demonstrated that treatment with
BMN 111 was well tolerated in daily doses ranging from 2.5 ug/kg to
30 pg/kg, with no change in safety profile over time. A positive dose-
dependent response in AGV was observed up to 15 pg/kg daily. At 6
months, an increase in AGV was observed, with BMN 111 plateauing
at the 15 pg/kg and 30 pg/kg doses (Cohorts 3 and 4) with no clinically
significant difference in mean change from baseline AGV between
these two cohorts. After 6 months, when subjects were dose titrated
from 2.5 and 7.5 pg/kg to the 15 pg/kg daily dosing, an improvement
in baseline AGV was observed equal to that seen in Cohorts 3 and 4,
persisting through the 24-month duration of the trial. This observation
provides further supportive evidence of a dose response. Below are the
main findings of the trial:

At 6 months, the 111-202 study demonstrated:

A dose-dependent increase from baseline in mean AGV in subjects
treated with 2.5, 7.5, and 15 pg/kg BMN 111 daily during the initial 6-
month dose finding phase of 111-202. A change from baseline in AGV
was observed in Cohort 1 of -0.37 cm/year (95% CI -1.84, 1.10,
p=0.560); in Cohort 2 of +1.27 cm/year (95% CI 0.07, 2.48,
p=0.0405); in Cohort 3 of +2.01 cm/year (95% CIl 0.58, 3.44,
p=0.011); and in Cohort 4 of +2.09 cm/year (95% CI 0.30, 3.87, p
=0.0282).
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Mean AGV in Cohort 3 increased to 6.06 cm/year, which corresponds
with the range of growth rates seen in similarly aged average stature
children and supports proof-of-concept that BMN 111 may be able to
normalize growth velocity at a well-tolerated dose.

Following SC administration on Day 1, BMN 111 was rapidly
absorbed with median Tmax values between 5.00 and 16.0 minutes
across dose levels. BMN 111 was rapidly cleared from the plasma with
mean t1/2 ranging from 24.4 and 27.0 minutes. BMN 111 exposure
(Cmax and AUCO-t) generally increased greater than proportional to
the increase in dose across the 2.5 pg/kg to 30 ng/kg daily dose range.
The extent of deviation from dose-proportionality ranged from 1.6-
fold for Cmax (95% Cl: 1.28 — 1.93) to 2.47 for AUCO-t (95% CI: 1.96
—2.97).

With multiple daily dosing, there is no evidence of accumulation,
with all pre-dose PK samples being BQL. Exposure following multiple
dosing was similar to exposure following single doses through 6
months, indicating no apparent time-dependence in PK through 24
months of treatment.

Dose-dependent increases were observed in urine cGMP/Cr, a
biomarker of systemic pharmacological activity, within 2 hours of
dose administration, and sustained through 6 months. Exposure-
response analysis demonstrated near maximal or saturated
pharmacological activity at the exposure range obtained with the 30
ug/kg dose.

Dose-dependent increases were observed in serum CXM, a
biomarker specific to endochondral ossification, within 3 months of
treatment initiation from the 2.5 pg/kg to the 15 pg/kg dose; similar
increases were observed between the 15 ug/kg and 30 pg/kg dose, and
sustained through 6 months. Exposure-response analysis demonstrated
near maximal or saturated CXM response at the exposure ranged
obtained with the 15 pg/kg dose.

Subjects treated with BMN 111 with 15 pg/kg and 30 pg/kg had a
trend towards improvement in change from baseline in standing height
non-ACH sex and age referenced Z-scores with an increase mean (SD)
of +0.23 (0.151) and +0.27 (0.187), respectively.

No worsening in the upper:lower body segment ratio was observed at
any dose.

No treatment-limiting drug-related safety events occurred with any
of the doses studied. There were no dose-dependent safety findings,
and the most common adverse events were self-limiting injection site
reactions.

At 24 months the 111-202 study demonstrated:

A statistically significant change in baseline in AGV was maintained
with the 15 pg/kg and 30 pg/kg doses. The mean (SD) changes from
baseline in AGV (cm/year) in subjects administered 15 pg/kg SC daily
in Cohort 3 (n=10) were 2.01 (1.999) at 6 months, 1.87 (2.018) at 12
months, 1.57 (1.971) at 18 months, and 1.74 (1.797) at 24 months.
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Similar effects on changes in AGV were seen in subjects administered
30 pg/kg SC daily in Cohort 4 (n=8): mean (SD) changes in AGV from
baseline were 2.08 (2.137) at 6 months, 1.58 (1.641) at 12 months, and
1.54 (1.180) at 18 and 24 months.

The mean (SD) changes from baseline in AGV after subjects began
to receive 15 pg/kg BMN 111 dosing for Cohorts 1 and 2 combined
(n=12) were 2.31 (1.930) at 6 months after the start of 15 pg/kg dosing,
1.92 (1.348) at 12 months after the switch, 1.77 (1.125) at 18 months
after the switch, and (for Cohorts 1 and 2 combined, n=9), 1.63 (1.256)
at 24 months after the switch. These results are the same as those seen
in subjects from Cohorts 3 and 4 who received 15 or 30 ug/kg dosing
from the start of BMN 111 treatment and provide further supportive
evidence of a dose response.

At the daily dose of 30 ug/kg (Cohort 4), there was no clinically
meaningful difference in mean change from baseline AGV compared
to daily dose of 15 pug/kg (Cohort 3), suggesting that plateau in effect
had been achieved.

Consistent with the observation of increase in AGV, a continued
increase in the improvement in non-ACH height Z-scores was
observed over the 2-year duration of the study, with an overall 0.8 SDS
scores increase in height, meaning that the subjects’ heights were
moving closer to the range of non-ACH, and suggesting that the
subjects’ height was moving closer to the range of age and gender
matched general population.

Overall, consistent BMN 111 exposure through 24 months indicating
no apparent time dependence in PK through 24 months of treatment.
Of note, mean and median exposure increased among the subjects in
Cohort 3 receiving 15 pg/kg between Month 6 and Month 12.
However, exposure was highly variable and remained relatively
consistent between Month 12 and Month 24. Importantly, a similar
trend was not observed in subjects in Cohort 4, who received 30 ug/kg
for 24 months.

Post-dose increases in urine cGMP/Cr and elevated serum CXM
concentrations persisted through 24 months, suggesting the magnitude
of BMN 111 pharmacological activity and resulting bone formation
was sustained through 24 months of treatment.

There was no evidence of worsening in body proportion ratios and no
abnormal acceleration of skeletal maturity as assessed by bone age.

Both 15 and 30 pg/kg doses were well tolerated over the long-term
treatment period with no newly emerging safety concerns over time.
The safety profile of BMN 111 over the 24-month period remained
consistent with what was observed in the initial 6 months.

Treatment with BMN 111 resulted in a statistically significant dose-
dependent increase in AGV up to 15 pg/kg during the first 6 months
of treatment. Later, when subjects were dose titrated from 2.5 pg/kg
and 7.5 pg/kg to 15 pg/kg, a similar increase in AGV was observed
compared to the general non-ACH population. The lack of an effect on
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AGV in the 2.5 ng/kg dose supports its use as a pseudo-control and
allows comparisons to be made regarding the expected growth that
would normally occur in subjects with ACH. Together with the
corresponding dose-dependent increase in biomarkers of BMN 111
pharmacological activity and endochondral ossification, these data
support the selection of 15 ug/kg and 30 pg/kg as clinically effective
doses for further evaluation in the second phase of the 111-202 study.

The improvements in AGV observed in the first 6 months were
maintained through the full 24 months of the study. The change seen
in AGV over the 24-month period has resulted in an AGV that is
comparable to that seen in average stature children of the same age.
This finding supports the hypothesis that increased stimulation of the
NPR-B receptor and its downstream pathway with pharmacological
doses of BMN 111 does indeed counteract the inhibitory effect of a
constitutively activated FGFR3 receptor and its pathway on the
differentiation and proliferation of growth plate chondrocytes.
Consistent with AGV, an improvement in height Z-score during the 2-
year duration of the study was observed. The 15 pg/kg dose was
associated with an improvement of 0.8 SDS in height, when compared
to average stature reference data.

Tachyphylaxis was not observed, as the increase in growth velocity
remained stable at both the 6- and 24-month periods. This finding is
supported by both preclinical mouse model and human genetic
pedigrees with CNP overexpression models, where the gain in growth
velocity is maintained throughout life.

There was no evidence of treatment-related acceleration of skeletal
maturation as assessed by bone age. Thus, maintenance of these
observations would suggest that the longer the duration of therapy, the
more the expected benefit. In addition, the lack of acceleration of
skeletal maturation relative to chronological age indicates that the total
duration of the growth period is maintained, again consistent with
human pedigrees and mouse genetic models. A persistent increase in
yearly growth velocity multiplied by the same growth duration in years
will necessarily lead to an increase in final adult height.

A dose-dependent increase was seen across all 4 doses in cGMP, a
biomarker of systemic BMN 111 pharmacological activity and was
sustained throughout the 2-year treatment, demonstrating durable drug
activity. Collagen type X, a specific biomarker of endochondral
ossification, also increased in a dose-dependent manner; however, it
showed a plateau response at the 15 and 30 pg/kg doses congruent with
saturation of treatment effect at 15 pg/kg. These findings suggest that
there is greater systemic pharmacological activity at the 30 pg/kg dose
as indicated by cGMP; however, this activity does not appear to be
present in the target tissue and result in additional endochondral bone
formation as indicated by Collagen type X.

BMN 111 was generally well tolerated at doses ranging from 2.5
ng/kg to 30 ng/kg daily for up to 24 months. There have been no deaths
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or SAEs attributed to BMN 111 administration; and no AEs related to
disproportionate skeletal growth or accelerated bone age, significant
cardiovascular effects, or evidence of off-target effects. Additionally,
there were no reports of Grade 3 or higher or serious hypersensitivity
reactions, and no subjects reported AEs consistent with NIAID/FAAN
criteria of anaphylaxis.

Common treatment-related AEs across all cohorts and doses were
injection site reactions and asymptomatic hypotension noted in the
setting of very frequent monitoring. Overall, injection site reactions
were the most common TEAEs, all reported as non-serious, Grade 1
in severity, and transient (median duration: 47-60 minutes). Injection
site erythema was the most common reported reaction (85.7%). No
subjects discontinued from the study or permanently discontinued
study treatment because of injection site reactions.

No correlation was observed between BMN 111 plasma exposure and
the incidences of injection site reaction or hypotension.

All events reported as hypotension were mild (Grade 1) and resolved
without medical intervention; no dose dependency was observed. The
majority of events of hypotension were asymptomatic and reported in
the setting of frequent protocol-mandated vital sign measurements at
study visits. One subject experienced 2 instances of drops in blood
pressure due to 2 separate syncopal events related to 2 separate blood
draws; and one subject experienced a drop in blood pressure in the
context of micturition-induced vagal response. Both subjects
continued receiving study drug without interruption and did not
require any urgent medical intervention. There were no serious
cardiovascular safety events, and no subjects discontinued treatment
due to cardiovascular complications. Overall, the results are consistent
with a possible mild vasodilatory effect of BMN 111, with no changes
in mean systolic or diastolic blood pressure observed at any time
during the observation period. Whether this transient asymptomatic
cardiovascular finding was an outcome of very frequent monitoring or
effect of BMN 111 will be further characterized in ongoing placebo-
controlled studies.

There have been no reported AEs of disproportionate skeletal growth,
accelerated skeletal maturation, decreased BMD, fracture, slipped
capital femoral epiphysis or avascular necrosis.

The study was designed to enroll dose cohorts by successive
ascending doses, with the safety, pharmacokinetics and efficacy of
BMN 111 being evaluated in each dose cohort for at least 6 months
prior to enrollment of the next higher dose cohort. This serial
enrollment design did not allow for subject randomization across the
dose cohorts, as a parallel cohort design would have been; however, it
was considered the preferred design as the program moved from the
111-101 study in adult subjects without ACH to children with ACH.
In order to offer all subjects some possibility of therapeutic effect, a
placebo was not used, although the 2.5 pg/kg dose was considered a
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minimally effective dose that could be used as a control for dose-
finding purposes. To minimize the potential impact of the known
variability of individual successive AGV measurements with the
selected study design, AGV was supplemented with Z-score
calculations, measurements of urinary cGMP, and serum levels of
collagen X, which correlate well with AGV in average-stature
individuals.

While randomized, placebo-controlled parallel-group dose-ranging
designs may be regarded as ideal to establish dose-response, in
practice, multiple constraints may prevent the use of such designs.
Many drug development programs have successfully established a
dose response using a balance of approaches, depending on factors
such as the nature of the condition under study, whether the disease is
common or rare, the acceptability of subjects with an active condition
to undergo prolonged periods of placebo treatment, and the availability
and variability of clinical endpoints and/or biomarkers of
pharmacodynamic effect that closely relate to the known biological
activity of the proposed treatment. Study 111-202 has established a
clinically and pharmacodynamically active and well-tolerated dose of
15 pg/kg for BMN 111 administered by subcutaneous injection.

Overall, the study met its goal to determine the safe and tolerable
BMN 111 dose(s) that restored durable growth velocity in children
with ACH.

The study demonstrated a dose-related increase in AGV, with a
clinically effective dose of 15 ng/kg/day subcutaneously, and supports
the evaluation of this dose and regimen in confirmatory clinical
studies.

Improvements in AGV were durable, as expected from the non-
tachyphylactic mechanism of action, with no adverse effect on body
proportion.

Applicant
(Marketing Authorization Holder)
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3BiT npo kJiHiuHe BUNpoOyBaHHs Ne 3

1. Ha3Ba nikapceKkoro 3aco0y (3a
HAasIBHOCTI — HOMEP PEECTPALIITHOTO
MIOCBITUCHHS )

BOKC30I'O

|2. 3aaBHUK

bioMapun Inrepuenrain Jlimiten, Ipnanais ‘

|3. Bupo6uux

biomapun Inrepuemnin Jlimiten, Ipnanmis ‘

4. IpoBeneH1 OCTIHKEHHS:

TaK Hi

: | O

SKILO Hi, OOTPYHTYBaTH

1) Tun JikapcbKoro 3aco0ly, 3a SKUM

Jlikapchkuii 3aci0 3a MOBHUM JI0ChE (ABTOHOMHHM JIOCKE)

[Hmmit nikapebkwuii 3aci6

Hoga nitoua pevoBuna (/IP)

Opurinanpauii (iHHOBAIIHKUN) JIKapCBKU 3acid (MoyieKyna He
Mpe/CTaBlIeHa Ha PUHKY YKpaiHM) [Afs JIIKyBaHHS PIAKICHUX

BUNPOOYBaHHS, KOJOBaHUN HOMEp
KJIIHIYHOTO BUIIPOOYBaHHS

npoBogwiiacs  ab0  IUIAHYETHCS ||3aXBOPIOBaHb, IO OYB 3apeecTpoBaHUN €BPOIEHCHKUM areHTCTBOM 3
peecTparist MeanuHux mpoaykTiB (EMA) (3a meHTpai30BaHOIO MPOIENypOIo),
srigao nmyHkty 10 (miamyskry 10.1) po3ainy V Iopsnky nakasy MO3
Yxpainu Big 23 nunas 2015 poxy Ne 460
Jlikapchbkuii  3aci0 BHU3HAYCHHMH sK mpenapar O0OMEXEHOTro
3acTOCYBaHHS (Ipernapar-cupora)
5. Tloema Ha3Ba  KIiHIYHOTO| Biakpure mocmiizmoBHE KOTOPTHE AOCTIHKEHHS (Da3u 23 MiABUILECHHIM

no3u BMN 111 y niteit 3 axoHApoIiasi€ero.
KonoBanwmii Homep BuripodyBanns: 111-202.

6. daza kIiHIYHOTO BUIIPOOYBaHHS

2

7. Ilepiox mpoBeneHHS KIIHIYHOTO
BUIIPOOYBaHHS

Bxurouenns nepuoro naumienTa: 13 ciunsg 2014 p.
Beenenns ocrannpoi no3u: 02 sxoBtHs 2017 p.

8. Kpainu, ne mpoBoAMIIOCS KIIIHIYHE
BUIIPOOYBaHHS

CIIA, Ascrpanisa, Benuka bpuranis, @panuist

9. KinbKicTh 1OCIIIKYBaHUX

3amiaanoBana: 35
dakruuna: 35

10. Mera Ta BTOPUHHI LI

KJIIHIYHOTO BUIIPOOYBaHHS

IIepBUHHOIO METOIO IIbOTO JOCIKEHHS OYIO:

- Ominutu Oe3neky Ta MEepPeHOCHMICTh HIOJCHHUX MiAMIKIPHUX
iH'exuid BMN 111, 110 BBOASTECS MPOTATOM 3arajibHOTO TEpMiHY 24
MiCsI11i, PO3JIIEHOr0 Ha J1Bi (hazu

- I0YaTKoBa (ha3a TPUBANICTIO 6 MICSIIIB
- OMIioHaJIbHA (a3a MOIOBKEHHS TPUBAIICTIO 18 MicsIiB

BropuHHHME ITIJIIMHA IIHOTO JOCHIDKEHHS OVIIN:

- OWiHUTH 3MiHY PIYHOI IIBUAKOCTI POCTY BiJ] OYATKOBOTO PiBHSA
michsl MOJeHHUX MiAmKipHuX 1H'ekiin BMN 111, mo BBoaumucs
MPOTATOM 6 MiCAIIIB 1 10 24 MiCSIIiB.

- OuiHUTH 3MIHM MapaMeTpiB POCTY BiJ MOYATKOBOTO PIBHS MicCId
MIOACHHUX MiAWKIpHUX iH'ekuid BMN 111, 110 BBOAUIUCS NPOTATOM
6 MicA1B 1 10 24 MiCSIIiB.




- OuiHUTH 3MIHM TIPOTOPIIIA TiIa BIJ TOYATKOBOTO PIBHS
(criiBBiTHOIICHHS JOBXKHMHA TIeYa Ta MEPEAIUIiYUs, CIIiBBIIHOMICHHS
JOBKMHA CTETHA Ta TOMUIKU Ta CIiBBIAHOUICHHS JOBXHHHU BEPXHbBOT
Ta HIDKHBOI YaCTHHH TUTA) MICHA MIOACHHHUX IMIIIKIPHUX 1H'€KIiN
BMN 111, 1o BBoAKIUCS MPOTATOM 6 MICAIIB 1 10 24 MiCSIIiB.

- Ouinnty excno3uuito Ta apmakokinernuni npodini BMN 111 y
JITEH 3 aXOHIPOIIA31Er0 MICHIS MOACHHUX MIAIIKIpHUX 1H'eK1ii BMN
111 Ha KOXXHOMY PiBHI JJO3H Ta MPOTATOM KUIBKOX JTHIB.

[oImyKOBUMU IUIAMHU [OTO JIOCHIKSHHSI OyIIu:

- OuiHKUTH 3MiHY MiHEpaJbHOI IITBHOCTI KicTKOBOT TKaHMHH (MILK)
3a TaHUMH KUTbKicHOT KoMmIl totepHoi Tomorpadii (KKT) mopiBHsHO 3
MOYATKOBUM PiBHEM IICIISI MOJICHHUX MiAmKipHUX iH'ekmiii BMN 111
MPOTSATOM 6 MICSIIB 1 10 24 MICSIIIB.

- OuinuTH 3MiHE MOPQOIIOTIi 30H POCTY MOPIBHSIHO 3 TOYATKOBUM
PIBHEM TiCyIs MOJICHHUX MiamKipHux iH'ekmiiit BMN 111 mpotsrom 6
MicAiB 1 10 24 MicALiB.

- OuiHUTH 3MIHM POCTY JOBTUX KICTOK Ta Mopdororii xpedra
MOPIBHSHO 3 TIOYaTKOBUM pIBHEM ICIS MIOACHHUX IMiJIIKIPHUX
iH'ekit BMN 111 npotsirom 6 micsiiB i 10 24 MicsIIiB.

- OuiHUTy 3MiHM amHOE YBi CHI MOPIBHSHO 3 MOYaTKOBUM piBHEM
MicHs MOACHHUX MIAIIKIPHUX 1H'€KIIH mpoTsaroMm 6 micsuiB i 1o 24
MICSIIIB.

- OUIHKTH 3MIHU Jiana3oHy pyXiB JIKTOBOI'O CyIjio0a MOPIBHSIHO 3
MOYATKOBUM pIBHEM 3a JIOTIOMOTOI0 TOHIOMETpIii MICHs IIOJCHHUX
MIIIIKIPHUAX 1H'EKIIA MPOTATOM 6 MICSAIIB 1 10 24 MICAIIIB.

- Ouinuty 3MiHU 6ioMapkepiB akTuBHOCTI BMN 111 Ta Giomapkepis
KICTOK/KOJIar€Hy MOPIBHSAHO 3 MOYAaTKOBUM PIBHEM IICIs IIOJAEHHUX
nigmkipaux iH'ekmiiit BMN 111 npotsrom 6 micsuiB i 10 24 Mics1iB.

- OuiHUTH IMYHOTEHHICTh TOPIBHAHO 3 MOYAaTKOBUM piBHEM Ta
OLIIHUTH BIUIMB Ha Oe3neky, (papMakoOKIHETHKY, Ta MOKa3HHUKHU
e(eKTUBHOCTI TicHs IIOACHHUX MiAmKipHUX iH'ekiii BMN 111
IPOTATOM 6 MiCSIIB 1 10 24 MiCAIIIB.

1. Jnzaitn
BUIIPOOYBAHHS

KJIIHIYHOTO

Hocnimxenns  111-202  Oyno  memiaTpUyHUM — BIAKPUTHUM
JTOCTiKeHHAM a3y 2 3 MABUINCHHSAM J03H AJIs OLIHKH Oe3MeKu Ta
MEePEeHOCUMOCTI II0JIeHHOro 3actocyBanHd BMN 111, sike npoBoannu
3a y4acTio 35 mMamieHTiB 13 KIIHIYHUM JIarHO30M aXOHIPOILIa3is
(ACH).

Jlnst yyacTi B AOCIHIKEHH] Oynu BiiOpaHi MaIlieHTH BIKOM BiJ 5 110
14 poxkiB BKIHOYHO, 13 AiarHo3oM ACH, miaTBepI»KEeHUM TeHETUYHUM
TECTYBaHHSIM, sIKI Tepea TIKyBaHHSM NPOUILIM IOHAMeHIe 6-
MICSYHY OILIIHKY pocTy B gociiakeHH 111-901 6e3nocepennbo nepex
BKIIFOUEHHSIM 10 JIOCHIUKEHHs Ta SKi BIAMNOBITAINA KPUTEPisIM
BKJIFOUEHHS JI0 JOCITIKEHHS.

JlociKeHHs BKITI0Yalio HEOOOB'I3KOBY BIAKPUTY (a3y MOT0BKEHHS
TPUBANICTIO MNpUOMM3HO 18 MicAliB, s$Ka NOYMHANAcAd IMICHA
3aKiHYEHHS T[OYaTKOBOTO TEpIiOAy JOCHIIKEHHS TPHUBAIICTIO
6 MicsIIiB, 110 3arajJoM CTaHOBHIIO 24 MicsIIi.




12. OcHOBHI KpHTEpii BKIIOYEHHS

- barpbkm abo OmIKyHHM TOTOBI Ta 3/JaTHI HaaaTH TMiAMUACAHY
iH(pOpMOBaHy 3roJy MICHsA MOSICHEHHS CYTi IOCHIKEHHsS Ta Hepen
BUKOHAHHSAM OY/Ib-SIKUX TPOIECAYpP, IOB'SI3aHUX 3 JOCIIKCHHSM.
Kpim Toro, ocobu Bikom a0 18 pokiB roroBi Ta 37aTHI HajaTu
MUCBbMOBY 3roJly (SKIIO II€¢ BMMAra€ThbCsi MICIICBUMH HOPMATHBHO-
NPaBOBUMH  aKTaMH  a00  IHCTUTYIIOHAIBHOI  EKCIIEPTHOIO
PaZor/KOMITETOM 3 €THUKH) ITCIS MOSCHEHHS CYT1 JOCTIIKCHHS Ta
nepel  BUKOHAHHSIM  OYyIb-SIKHX  MpOLEAYyp, TMOB'SI3aHUX 3
IOCIIKEHHSIM.

- llonaiimenmie 6-MiCSYHMIA TIEPiOA OLIHKH POCTY 10 JIKYBaHHS Y
nocimipkenHi  111-901  Ge3nocepenubo  mepea  BKIOYECHHSIM 10
JOCTIJDKeHHST Ta HAasBHUH OJWH 3aJOKYMEHTOBaHHMH 3picT Yy
MOJIOXKEHHI CTOSAYW IIOoHaiMeHme 3a 6 wicsauiB (+/- 10 gHiB) 10
CKPHHIHT'OBOTO Bi3UTYy nociimpkeHss 111-202.

- JliBuara Bikom > 10 pokiB Ta AiBYaTa miciIsi MCHapXe MOBUHHI MaTH
HETaTHUBHUI pe3yiabTaT TECTy Ha BariTHICTH MiJ Yac CKPHHIHIOBOTO
BI3UTY Ta OyTH FOTOBUMH MPOUTH OJIATKOBI TECTH HA BariTHICTH Mij
4yac JOCIIIKEHHS.

- Skmo € cekcyadbHO AKTUBHUMH, T'OTOBI BHKOPHCTOBYBATH
BUCOKOC(EKTUBHUIA METOJ KOHTpalenmii mix dYac ydacti Yy
JOCJIIIKEHHI.

- € MOOLIEHUMU Ta 37aTHI CTOSATH 0€3 JOIIOMOTH.

- T'oToBi Ta 3#aTHI BUKOHYBAaTH BCl MPOLEAYPH TOCITIIKEHHS,
HACKUIBKH 1€ (Pi3UIHO MOKIIHBO.

- barbku abo OMiKyHU TOTOBI IIOAHS POOUTH 1H'EKIIT yYaCHUKAM.

13.  JocnimxyBaHuil  JliKapChbKUii
3aci0, crocid 3acToCyBaHHs, cUia Jii

[Tix yac gocmimkeHHs yyacHUKU oTpumyBaid BMN 111 3a ogaum i3
HACTYITHUX [IO0JICHHUX PEKHUMIB 103yBaHHS:

Koropra 1: monenHa pankoBa 103a 2,5 MKI/KT

Koropra 2: moaenna pankoBa go03a 7,5 MKI/KT

Koropra 3: monenHa pankosa g03a 15,0 MKr/kr

Koropra 4: monenna pankosa go3a 30,0 MKr/kr

Jlo3n MOXHa BBOAWUTH B OyAb-Ky 3 THUIOBUX JAUISHOK JJIs
HIJIIKIPHOT 1H’€KWii (HAIpUKIaJ, BEpXHS YacTHMHA PYKH, CTETHO,
JKUBIT, C1THHIII).

14. Ilpenmapar mnoOpiBHSIHHS, 034,
crocib 3acTocyBaHHs, CHIIa Ail

He 3acTocoBHO.

15. CynyTHs Tepamis

VYeci nikapebki 3acobu (penentypHi, 6e3pelenTypHi Ta poCiIMHHI), a
TaKO0Xk Xap4yoBi J00aBKH, K1 MMaLlI€EHT OTpUMYBaB rpotiarom 30 1HIB 10
CKPMHIHTY Ta MiJ 4Yac JOCHI[UKeHHS Majau OyTH 3aHeceHi M0
crerianbHOl 1HAUBIAYyaIbHOI peecTpauiiinoi kapTku (CRF).

Ilig yac CKpHHIHTY Ta MpPOTATOM YCHOTO JOCITIKEHHS HACTYIHI
JIKapChKi 3ac00M Oyau BUKIIIOYEHI:

- ['opmoH pocty, iHcyniHOnoAIOHM (akTop pocTy-1 abo anabomiuHi
CTEPOIAN.

- [aribitopu AII®D, cepueBi THiKO3UaU, OIOKATOPH KaTbIIEBUX
KaHaJiB, OeTa-010KkaTOpH a00 aHTUTINEPTEH3UBHI 3aCO0H.




- iypetukmu.

- [IpoGenerun  abo iHmII JHIKapChKi 3aco0W, sIKi, SK BiJIOMO,
MOPYIIYIOTh QYHKIIIFO HUPOK a00 KaHAJIBIIIB.

- CynyTHi JIiKapchKi 3aco0u, 1110 MOI0BXKYIOTh iHTepBain QT/QTc.

- Bynp-sKi iHII AOCTIHKYBaHi TiKapchki 3aco0u i gikyBanas ACH
a00 HU3BKOTO 3pOCTY.

16. Kpurepii ominku epeKTUBHOCTI

EdexkTuBHICTh OLIHIOBAIM 32 3MIHOK IMIBUAKOCTI pocty (Y
MepepaxyHKy Ha CM/piK), MapaMeTpaMu POCTy Ta MPOIMOPIISIMH Tijia
MOPIBHSIHO 3 MOYAaTKOBUMH MOKa3HUKaMU. L[i MOKa3HUKH OLIHIOBAJIH
3a JIOTIOMOTOK0 aHTPOIIOMETPHYHUX BUMIPIOBAHb Ta CITiBBIJIHOIICHB
BUMIpIOBaHb. AHTPOIIOMETPHYHI BHUMIPIOBaHHS BKJIIOYAIM 3pICT y
MOJIOXKEHHI CTOSYM, 3PICT Yy TIOJIOKEHHI CHIAYH, Macy Tija,
OKPYXHICTh TOJIOBH, JOBXHHY IlJieda Ta IMEPEAIUIiyds, CTerHa Ta
TOMUIKH, KHCTEH Ta cTorl. Po3paxoByBaiy CIiBBIIHOIICHHS JTOBXUHU
ieda Ta TEePeIIUTiydsi, CTETHAa Ta TOMUIKH, a TaKOX BEPXHBOI Ta
HWKHBOI YaCTHH TiJa.

dapMakoKiHETHKA:

3a MOXJIMBOCTI, HACTYITHI (papMaKOKIHETUYHI TapaMeTpPH OLIIHIOBAIIN
3a JIONOMOTOI0 HEKOMITAPTMEHTHOTO aHaJIi3Yy:

[Tnoma mig KpUBOIO «KOHIIEHTpAIlis B IJIa3Mi KpOBI — 4ac» BiJ yacy
0 no neckinueHHOCTI (AUCo-)

[Tnoma mig KpUBOKO «KOHIIEHTpAIlis B IIa3Mi KpoBi — gac» Big 0 10
4acy OCTaHHBOI BUMiptoBaHoi koHueHTpaiii (AUCo+)

Cmax

Yac nocsiraeHHst Cmax (Tmax)

IMepion HamiBBHBEACHHS (t1/2)

Buaumuii knipenc nikapebkoro 3aco0y (CL/F)

Bunumuii 06'eM po3mno/iiny Ha ocHOBI TepMmiHanbHOI pasu (Vz/F)

OuiHIoBanyu BIUIMB aHTUTLT Ha (PapMaKOKIHETHKY.

Takox OIIiHIOBaNM TMPOMOPIINHICTG JO3W Ta HAKOMHYEHHS
JiKapchbKoro  3aco0y  micis — 0araTopa3oBOro  3acTOCYBaHHS.
dapMakokiHeTHYHI TapaMmeTpu Ha 183-if 1OeHb MOpIBHIOBATH 3
MOKa3HuKaMmu Ha 1-#, 10-i, 29-i ta 85-1 mHi.

17. Kputepii ominku 0e3mnexu

besneky oOIiHIOBaIM 3a YacCTOTOK MOOIYHMX peakiii, cepho3HUX
NoOIYHUX peakiii, pe3ybTaTaMu JJabopaTOPHUX JOCTIIKEHb (aHai3
cedi, Ol0XIMIYHUI aHali3 KpOBi, T€MATOJIOTIYHUI aHali3), 3MiHAMH
MOKa3HUKIB ~ KUTTEBO  BAXKIMBUX  (QYHKIIH,  pe3yabTaTaMHu
¢izukanpHoro  obcrexxenus, EKIT Ta VY3, pesynbratamu
Bi3yali3allliHUX  JOCHIIPKeHb,  KJIIHIYHOIO  OLIHKOI  CTaHy
Ta30CTErHOBOTO Cyryio0a Ta OLiHKO iMyHOreHHOCTI anTu-BMN 111.

18. CrarucTiuudi MeTOIA

Amnani3 e)eKTUBHOCTI:

AHani3 epeKTUBHOCTI MPOBOJAMIM 3a mepull 6 MICALIB Ta 3a BECh
nepioj; JOoCTiKeHHs. J{Js1 KOXKHOTO 3 IUX JBOX MEPIOAIB 10 aHATI3y
€(eKTUBHOCTI 3a BIAMOBITHOIO KIHIIEBOIO TOYKOK BKIIIOYAM BCIX
YYaCHHKIB, SIKI OTPHUMAaJIM MpPUHANHMHI OJHY 103y JAOCIHIPKYBaHOTO
JIKyBaHHS Ta MaJIM JIaH1 Micis JIKyBaHHS y BIANOBIIHOMY IEpiofi 3a




OyIb-SKOI KIHIIEBOIO TOYKOIO eeKTUBHOCTI. [TouaTkoBa MBHIKICTH
pocty Oyna BCTaHOBJIeHA B oOcepBaiiiHomy nociimkerdi 111-901 na
OCHOB1 BUMIPIOBaHb 3POCTY B OCTaHH1 6 MICSAIIIB Mepe] BKIOUYSHHSIM
1o pociipkenns 111-202. Mani 3 nocaimkerds 111-901 3a 12 micsmiB
Ta 3a 6 MiCAIIB mepes JKyBaHHSM Yy3arajibHEHO B pe3ylbTarax
epextuBHOCTI. [louaTkoBUU piBeHb A IHIMUX KIHIEBUX TOYOK
e(eKTUBHOCTI Oyl0 BH3HAYEHO SIK OCTAaHHIO OIIHKY, IO HE
IPOMYIIEHA, ePe] MEPILIOO 103010.

OCHOBHI ITOKa3HUKHU POCTY:

OCHOBHI IMOKAa3HUKHU POCTY BKIIOUYAIOTh:

- 3picCT y MOJIOKEHHI CTOSTYH (CM)

- 3picT y MOJIOKESHHI CHITIH (CM)

- JIoB)kxMHA HMKHBOT YaCTHHHM Tijla (CM) — pO3paxoBYy€eThCs SK [3picT
y TIOJIO’KEHH1 CTOSTYU — 3PICT y MOJIOKEHHI CUISTIH |

- JloBxknHa 1ieda (cMm)

- loBxuHA nepeAruTiays (CM)

- JloBxxuHa cterra (cM) (cm)

- JloBXMHA TOMUJIKH (CM)

- JloB)krHa BiJ1 KOJIiHA 710 IT'ATH (CM)

Z-OLIIHKH 3pOCTY Ta MacH Tijia:

3picT Ta Maca Tija OyJid MEpeTBOPEHI HA MOKA3HUKU CTaHIAPTHOTO
BigxmieHHs (SDS — Standard Deviation Score), 1110 BIAIOBIAIOTh BIKY
Ta CTaTi, TAaKOXX BIJIOMI SK Z-OLIHKH, IIIIXOM IIOPIBHSHHSA 3
HOpMaJIbHUMH eTaloHHUMHU crangapramu (He ACH) 3 06a3u nanux
LlenTpy xoHTpoItO Ta mpodinakTuku 3axBoproBanb (CDC).

[Ipomnopiii Tina:

bynu  omiHeni  Taki  CHIBBIOHOLIEHHS  MPOMOpIIA  Tina
(* omrioHANBHO):

- ChiBBiAHOIICHHS JOBXWHU BEPXHHOI YACTUHHU TiJla Ta HUXKHBOI
YACTUHU T1JIa: BUCOTA CUISYH / (3PICT Y MOJIOKEHHI CTOSAYU — 3PICT ¥
TTOJIOXKEHHI CHJISTYN )

- ChiBBIIHOIIEHHSI JIOBXWHHU IUIeYa Ta JIOBKWHU TEPEIIIIivys:
JOBKMHA TUTieya / TOBXKHHA Mepeariaus

- CriBBITHOIICHHSI IOBKUHU BEPXHBOT Ta HIYKHHOI YACTUH HOTHU:

- Jlo>kuHa cTerHa / TOB)KHMHA B1J KOJIIHA J0 IT'SITH
- JloBkuHa cTerHa / TOBKWHA TOMLUITKH

- CHiBBIIHOIIEHHS PO3Maxy PyK* JI0 3pOCTy: po3Max pyk / 3picT y
MOJIOXKEHHI CTOSTYH

JlonaTKoBi aHAIi3H:

biomapkepu BKJIIOYAIM OLIHKY OHOBJIEHHS Xpsima (KapOoKCH-
TepMiHanbHi Tenonentuan konareny Il tumy, CTX-II), akTuBHOCTI
XOHJIPOITUTIB Ta oOcTeobnacTiB  (KICTKOBO-crienudiuHa  JTy>KHA
doctharaza, BSAP), dopmyBanHs kictok (N-TepMiHanbHUN
nporentua npokonareny [ Ttunmy, PINP), oHOBineHHS KicTOK
(ocTeoKaNbLKH), aKTUBHOCTI 30H pocTy (konareH tuny X), CXM rta
MapKepHu 010aKTUBHOCTI BMN 111 (KT IHUI
ryaHosuHMoHopochar, ul'M®D, N-TepMmiHaIbHUI  MIpONENTHI




narpiiiypernynoro nenruay C-tumy (NT-proCNP) ta nepencepanumii
Harpiitypernunuii nentuay (ANP)).

besneka:

Amnaii3z 6e3neKu IpoBOIMIIN ISl TOYATKOBOTO 6-MiCSYHOTO MEPioAy,
Nepioy MOIOBKEHHS Ta BChOTO MEPioNy JOCHTIKEHHS. J{J1s1 KOXKHOTO
3 mepioAiB 10 aHamizy Oe3meku OynM BKIIOYEHI BCI YYAaCHHKH, fKi
OTPUMAJM TPUHAWMHI OJHY 03y JOCII/DKYBaHOTO JIKyBaHHS Yy
BIJIMOBIAHMI Tepioa 1 Manu Oynb-sAKy iH(opmamiro moao Oe3meku
miciis JTiKyBaHHS. be3neky OIiHIOBaNM NUISXOM BHBUYCHHS YacTOTH,
CTYNEHsI TSDKKOCTI Ta 3BSI3KY 3 JOCHIJUKYBAaHHM IPENapaToM YCixX
MOOIYHMX peakIliii, 0 BHUHUKJIM TiJ dYac JIKyBaHHS, NpPO SKi
MOBIAOMJISUTH TIPOTATOM TIEPIOY JOCTIIKESHHS.

J171s1 TOY9aTKOBOTO 6-MiCSTYHOTO TIEPIOTY, SIKIIO HE BKA3aHO 1HIIIE, IaH1
10710 Oe3reKku Oy MPEICTaBICHI ISl KOKHOI KOTOPTH Ta JJIsl BCiX
KOTOPT Pa3oM.

st mepiony TOAOBXKEHHS, SKIIO HE BKAa3aHO IHINE, JaHI OO
Oe3mneku Oynu y3arajgbHEeHi 3a piBHEM JI03U Ta JUIsl BCIX KOTOPT pa3oM.

3a Bech Mepiojl JOCTIHKEHHS, SIKIIO HE BKA3aHO IHIIE, JaHi 1100
Oe3neku Oyiu y3arajabHEHi 3a piIBHEM JI03H, 32 KOTOPTOIO Ta JIsl BCIX
KOTOPT pa3oMm.

AHai3 iIMyHOT€HHOCTI:

Tectn Ha aHTUTUIA 1O JiKapchkoro 3aco0y (ADA) mpoBomwmm 3
BUKOPHUCTAHHSAM BaJliZIOBAHUX aHAJ131B IMyHOT€HHOCTI.

dapMakoKiHETHKA:

[TapameTpu (hapMakOKIHETHKH y3arallbHIOBaJH 3 BUKOPUCTAHHSIM
OMKCOBOI CTAaTHCTUKH. Pe3ynbratu Oynau y3arajabHEHI 3a KOTOPTOIO
JTO3U Ta BI3UTOM.

19.  JlemorpadiuHi  IMOKa3HUKH
JMOCTiIKyBaHOT TOMYJNSIii (CTaTh,
BIK, paca, TOIIO)

3aranoM cepesiHil BIK HA MOMEHT CKPHHIHTY cTaHoBHB 7,6 (1,68)
pPOKy, a BIKOBMM Jiama3oH y4yacHMKIB — 5-11 pokiB. IlomoBuna
YYaCHHMKIB HA MOMEHT BKJIIOUEHHSI 1O JAOCIHI/DKEHHs Oy BikoMm 5-8
pokiB. [lo rpymu mikyBaHHs yBidnum 19 (54,3 %) niBuatok 1 16
(45,7 %) xmomuukiB. [IBaausate uyotupu (68,6 %) ydacHUKH Oyiu
eBpoIeoiqHoi pacu, 7 (20 %) — aziatamu, 2 (5,7 %) — HerpoinHoi pacu
4yl adpoaMepuKaHLAMU ab0 MpeAcCTaBHUKAMM IHIIUX pac. Yci
ydyacHUKM Oynu y pgomyOepratHomy Bimi (1 crazgist crateBoro
no3piBaHHs 32 TaHHEpOM).

20. Pe3ynpTaTi €eKTUBHOCTI

Ilepiox mOYaTKOBOrO JIIKYBAHHS TPUBAJIICTIO 6 MICSIIB

UYepes 6 micsiB criocTepiraiy 30UIbIIEHHS PIYHOI IBUIKOCTI POCTY
(PIIP) mpu 3actocyBarnHi BMN 111 y no3zax 15 1 30 mkr/kr. 3MiHu
PIIP 3anexanu Bif 403U Ta AOCSATAIM IUIATO MpH 1031 15 Mkr/kr. He
Oyno BusiBIeHO aoaaTtkoBoi kopucti moao PIIP mpu 3acrocyBanHi
1000Bo1 1031 30 MKI/KT MOPIBHSIHO 3 T03010 15 MKT/KT.

CnocrepexyBane 30unbmieHHs PIIIP  36epiranocs mpoTsirom
TPUBAJIOrO MepioAy JiKyBaHHS aist koropT 3 i 4. Konm ywacHuku
koropT 1 (mo3a 2,5 Mkr/kr) i1 2 (mo3a 7,5 MKI/Kr) mepeiuuiua Ha




JI03yBaHHA 15 MKI/KT K 00paHy TepaneBTH4HY 103y, iX PIIIP 3 vacom
30UTBIIMBCS 10 PiBHS, CHOCTEPEKYBAHOTO TPH /1031 15 MKI/KT.

[lepioa MOBroTpUBAJIOTO JIIKYBAaHHS (6 MICSIB MMOYaTKOBOTO + 18
MICSIIB HOAOBKEHHS)

Pisenp mimBumenns PHIP, cnocrepexxyBanmii y koroprti 3
(15 mxr/kr) Ta xoropti 4 (30 MKI/Kr), 30epiraBcsi MPOTATOM HEPioay
JIOBFOTPUBAJIOTO  JIIKYBaHHSA, A0 24 MICAIIB ICIS IOYATKy
3actocyBanHs BMN 111. I[Iporsrom TtpuBanoro mepiony He Oyio
BusiBiieHo nodtinmenHs PIIP npu 1031 30 MKI/Kr MOpiBHSIHO 3 103010
15 mkr/kr. IIpu mo3i 15 MKI/Kr cepefHst piuHa MIBHIKICTH POCTY
MiATpUMYBaJIacs Ha piBHI MPHUOIU3HO 6 ¢M Bija 6 MICSAIIB 10 KiHIA 24-
MICSIYHOTO Tepioay JIiKyBaHHs, 03 03HaK Taxi(inakcii.

BianoigHo #0 cnocrepexenHs 1moa0 36inpmenns PIIP, npotsrom
2-pidHOTO TEPIOAy MOCHIKEHHS OyJI0 BiJMIYEHO MOMIMIIeHHs Z-
OLIIHKM 3pOCTY, 13 3arajbHUM 301IbIIeHHAM SDS-noKa3HUKIB 3pOCTy
Ha 0,8, M0 CBIAYUTH MPO 30UIBLICHHS JIIHIKHOTO POCTY MOPIBHSHO 3
BiJIMOBIAHOIO 3araIbHOIO MOMYJISIIIETO.

He Gyno BusiBJI€HO 03HAK MOTipPIICHHS MPOIOPIIiH Tijia, IO CBITYNTH
npo mnpomnopiuiiauii ehpekt BMN 111 Ha BepXHi Ta HH)KHI YaCTUHH
TiJa, @ TAKOK Ha BEPXHI Ta HU)KHI CETMEHTH KiHIIIBOK.

PeHTreniBchbke AOCTIKEHHS JBOT PYKH ISl OI[IHKA MOTEHIIHHUX
AHATOMIYHUX aHOMAJA Ta TPOTPECYBaHHS PO3BHUTKY CKeJeTa He
BUSIBUJIO AHOMAIILHOTO IPUCKOPEHHS CKEJIETHOT 3PiJIOCTi.

21. Pe3ynbpTaTH 3 6€31€KU

3acrocyBannss BMN 111 3aranom mobpe mepeHocuiiocst y 1000BUX
no3ax Bix 2,5 Mkr/kr go 30 MKr/kr 6e3 3miH y npodimi Oe3neku B
JMHAMIII.

V¥ Beix 35 nanienTiB (100 %) npoTsarom AOCHIKEHHS CIOCTEpIrain
npuHaiiMHi 1 MoGiuHy peakiito, 110 BHHHUKIA IiJl 4ac JIKYBaHHS.
binpuricTs NOOGIYHKX peakiliid Oy JerKuMHu.

He Oyno 3adikcoBaHO KOIHMX cMepTed abo cepio3HUX MOOIYHMX
peaxiiif, moB's3aHuX 13 3actrocyBaHHsM BMN 111.

VY 3 nocnipkyBaHUX OyIl0 3apeecTpoBaHoO 3 cepilo3Hi MOOIUHI peakiii:
0OCTpPYKTHBHE arHOE yB1 CHI 3 cTymeHs, rineprpodis Murjanukis 1
CTYIEHsl, TUpeoryiocaiabHa Kicta 3 crymnens. Lle ado mposisu ACH, a6o
MOIIMPEH] CTaHW, IO CHOCTEPIraloThCs y MeMlaTpUUHIA MOMYJISIii.
VYeci 3 cepifozHi mobiyHi peakiii Oyiau OLIHEHI K HE MOB'M3aHi i3
3actocyBanHsM BMN 111.

OpuH nochiKyBaHu# y KOropti 4 NIpUNUHUB JIiKyBaHHs Ha 10-i1 1eHp
4yepe3 BUSABICHHS PIAKICHOI BPOJIKEHOT aHOMaiii MPOBITHOCTI
(cunapom Bonbda-Ilapkincona-Yaiita na EKI), BusiBienoi mix yac
pyrtunHoro mositopunry EKI'. JlocnimxkyBaHuil He MaB KIIHIYHHUX
CHUMIITOMIB, TOB'SI3aHUX 13 I[I€}0 3HAXIJKOIO, Ta HE MOBIIOMJISB PO
HAIUTYHOYKOBY TaXIKapAil0 TMPOTATOM y4yacTi B JIOCIHIJKEHHI.
JocmikyBanuii OyB BUKIIOYEHHMH 3 JIIKyBaHHA 3 MIpPKyBaHb
00epexHOCTI.




[TommpennMy MOGIYHUMH PEAKITISIMH, TTOB'SI3aHUMU 3 JIIKYBaHHSM, Y
BCIX KOropTax 1 Ui BCIX 103 OyiaM peakiii B Micli iH'€KIii Ta
0e3CUMITOMHA T1MOTEeH31s.

[H11i yacTo moBigOMITIOBaHI MOOIUHI peakii BKIrouanu mipekcito (15
namieHTis, 42,9 %), kamenp (14 mamientis, 40 %), roJoBHUN OiTb 1
HazodapuHrit (12 namientiB, 34,3 %), a Takox IH(EKIiI0 ByXa,
KpOMHUB’SIHKY B MicIli 1H ekuii Ta 6moBanHs (9 manieHTis, 25,7 %). 3
qacoM He Oysio BHUSBICHO 30UIBLICHHS YacTOTH a00 MOTipIIEHHS
MOOIYHMX PEaKIIii.

3aramoM, peakmii y wicui iH'ekuii OynaM HaWMOMIMPEHIIIMMHU
MOOIYHMMH pEaKIlisiMUA, BCl BOHU Oy/lIM HECEpHO3HHMH, | CTyIeHs
TSDKKOCTI Ta TPAaH3UTOPHUMHU (CepeiHs TpUBANICTh: 47—60 XBWINH).
Haiinommpenimioro peaxitiero Oyia eputema y micti in'exiii (85,7 %).
XKonmen ywacHuk He BHOYB 13 JOCHIIDKEHHS YH OCTaTOYHO HE
MPUIMHUB JIIKYBaHHS Yepe3 peakilito y Micii iH'ekuii. Y AocmiKeHH1
He Oylno 3apeecTpoBaHO TMOOIYHUX peaklidl TinepuayTauBocTi 3
cTyneHs uu aHadinakcii. He Oyno BUSBIIEHO 3B'I3Ky M1k MO3UTUBHUM
pesymbratom Ha ADA Ta 49acToTor0 a00 TSKKICTIO peakiii
rinepyymiMBocTi abo peakuid y micui iH'ekmii. He Oyno BusiBieHO
3BSI3KY MIDK IEPEXPECHOI0  PEAKTUBHICTIO 3  CHIOTCHHUMH
HATPIMypeTUYHUMH  TENTHAaMU Ta  NOOIYHUMH  peakIisiMu,
MOB'SI3aHUMHU 13 CEPIICBO-CYIMHHOIO, HUPKOBOKO (yHKIiE0 abo
MOPYIICHHSIM €JIEKTPOJIITHOTO OallaHCy.

22. BUCHOBOK (3aKJIFOUEHHS)

Pesynpratu  pmocmimxenns 111-202  mpoaeMoOHCTpyBai, IO
nikyBanHs BMN 111 no6pe nepeHocuiocst B 103ax BiJ 2,5 MKI/KT 10
30 MKr/Kr Ha 100y, 6e3 3MiH y npodini Oe3neku 3 yacoM. [lo3utuBHa
no3ozanexHa BianoBias y PIIP cmoctepiramacs mpu goszax 1o
15 mkr/kr Ha 100y. Uepe3 6 MicswliB Oyno BUSBICHO 301IbIIEHHS
PIIP, mpu ubomy BMN 111 gocsr miaro npu go3ax 15 MKr/kr i
30 Mkr/kr (koropTH 3 1 4) 6e3 KJIIHIYHO 3HAUYLIOi Pi3HULI B cepeHii
3miHl Big modatkoBoi PIIP mixk mumu aBoma xoropramu. Yepes 6
MICSIIIB, KOJU MallieHTaMm OyJ0 3MiHEHO A03y 3 2,5 1 7,5 MKI/KT 10
15 mxr/kr Ha 100y, Oyno BiaMideHO mominiieHHs nmoyatkoBoi PIIIP,
piBHE TOMY, IO cHocTepiranocs y Koroprax 3 i 4, sike 30epiranocs
npoTsroM 24 MICSIIIB TPUBAIOCTI IociikeHHs. Lle crocrepexenHs
Ha/la€ J0JAaTKOBI JIOKa3Mu J0303alexHocTi. Hikdye HaBeZleHO OCHOBHI
pe3ynbTaTH HOCTIKSHHS:

Yepes 6 micsuis gociimxenns 111-202 npogeMoHcTpyBao:

Jlo3o3anexHe 301nb11eHHs cepeqaboi PILIP Bix moyaTkoBOro piBHA y
MAIeHTIB, SKi oTpumyBanu 2,5, 7,5 ta 15 mxr/kr BMN 111 moans
MPOTATOM MOYATKOBOi 6-MicsayHOi (a3u migdopy no3u. 3miny PLIIP
MOPIBHSAHO 3 IMOYATKOBMM pIBHEM cIiocTepiranu y koropti 1 Ha -
0,37 em/pix  (95% A1 -1,84, 1,10, p=0,560); y xoropti 2 Ha
+1,27 em/pix (95% I 0,07, 2,48, p=0,0405); y xoropti 3 Ha
+2,01 em/pix (95% A1 0,58, 3,44, p=0,011); ta y xoropti 4 Ha
+2,09 cm/pik (95% A1 0,30, 3,87, p =0,0282).




Cepenne 3nauenns PIIP y xoropti 3 36inpmmmnocs no 6,06 cM/pik,
110 BiJIOBIJa€ J[iana3oHy TEMIIIB POCTY, CIIOCTEPEKYBAHOMY Yy JIITEH
CEPEHBOTO 3POCTY MOJAIOHOTO BiKY, Ta MIATBEPAKYE KOHIICTIIIIO, 110
BMN 111 wmoke HOpMami3yBaTH IIBHIKICTH POCTY TpuU 100pe
MepeHOCUMIH 1031.

[Ticns n/m BBenenns y Jlenp 1 BMN 111 mBuako BCMOKTYBaBcs 13
cepenHiMU 3HaYeHHAMH Tmax Bix 5,00 1o 16,0 XBUIWH 171 BCIX PiBHIB
no3u. BMN 111 mBuako BUBOJAMBCS 3 IJIa3MHU KPOBI 13 CepenHiM ti/2
Big 24,4 no 27,0 xsumuH. Excrosuitis BMN 111 (Cmax Ta AUCo4)
3arajioM 3pocTaja Oiiblie, Hi’K MPOMOPUiHHO 10 301IbIICHHS 103U B
niara3oni g06oBux 03 Bix 2,5 MKr/kr g0 30 Mkr/kr. CTyIiHb
BiJIXWJICHHS BiJ] MPOMOPIIIHOCTI 1031 cTaHOBUB Bif 1,6-KpaTtHOTO 115t
Cmax (95 % AI: 1,28-1,93) no 2,47 nast AUCo-+ (95 % AI: 1,96-2,97).

IIpu Oararopa3oBoMy IIOJEHHOMY 3aCTOCYBaHHI HEMaE€ O3HaK
HAKOMUYEHHs, OCKiIbKHU Bci 3pa3ku DK go npuitomy no3u Oynu Hikye
MEX1 KUTbKICHOTO BU3HaUeHHS. [IpoTsirom 6 MicsIIiB €KCITO3UILis TiCIIs
OaraTopa3zoBOro 3acTocyBaHHs Oyja MOJIOHOIO A0 eKCIO3ULi micis
OJTHOPA30BOT0 3aCTOCYBaHHS, 10 BKA3y€ HA BIJICYTHICTh OYEBUIHOI
zanexxHocti OK Big yacy nmporsarom 24 MicsIiB JTiKyBaHHS.

Jlozo3anexHe migBUIIeHHs criBBigHomenHs nl M®/kpeaTuHiH ceul,
Oiomapkepa CUCTEMHOI (dhapMakoI0riyHOT AKTUBHOCTI,
criocTepirajgocss MpOTSIroM 2 TOAHWH TICHS BBEACHHS JIO3H Ta
30epirayiocs BIOPOJOBXK 6 MICAIIB. AHaJi3 «EKCIO3UIIsS-BiAIOBIIb
MPOJEMOHCTPYBAaB  Maibke  MakCHMalbHy  a00  HacW4YeHy
(dapMakoNIOriyHy aKTHBHICTh B J1ala3oHi €KCIO3Ullii, OTPUMaHOMY
npu 1031 30 MKI/KT.

Jlozozanexune mniaBumeHHs piBHt CXM B cupoBaTii KpoBi,
O0lomapkepa, crenu(iqHoro s €HIAOXOHAPATHLHOTO OKOCTCHIHHS,
CIOCTEpIrajgocs MpoTAroM 3 MICSILIB Michs MOYaTKy JIKYBaHHS MpHU
mosax Big 2,5 MKI/Kr o 15 wMkr/kr; nomiOHe IiABHUIIIEHHS
crioctepiranocs npu no3ax Bif 15 Mxr/kr go 30 MKI/Kr 1 30epiranocs
MPOTATOM 6 MICSIIIIB. Amnaimis «EKCIIO3UIIA-BIAIOBIIbY
MPOJIEMOHCTPYBAB Maiike MakcUMalbHy a00 HacuueHy peakiiro CXM
IIpU Jl1alia30H1 €KCIO3MIIil, OTpUMaHOMY IIpH 1031 15 MKI/KT.

VY mnauienris, ski orpuMmyBanu BMN 111 y go3ax 15 Mkr/kr Ta
30 MKT/KT, crocTepirajiacsi TEHJIEHIliS J0 TIOJINIICHHS 3MiH BiJ
MOYaTKOBOTO PiBHS Z-OLIHOK 3POCTY B MOJIOKEHH1 CTOSIYU 32 CTATTIO
ta BikoM 0e3 ACH, 31 30inb1eHHsIM cepenHboro 3HaueHHs (CB) Ha
+0,23 (0,151) Ta +0,27 (0,187) BigmoBigHO.

[Ipu >xoxHIN 1031 HE crOCTEpIiragocs MOTIPIICHHS CIIBBIAHOIICHHS
BEPXHBOI Ta HUKHBOT YACTHH TiJIa.

[Tpu >xomH1# 3 TOCIKYBAHUX J103 HE BUHUKAJIHU IMOOIYHI peakIii, mo
oOMexyBanu JikyBaHHs. He Oylio BUSIBICHO 3aJ€XHOCTI BiJ 03U, a
HaWNOIIUPEHIITUMHU TOOIYHUMHU peakLisiMU OyJId caMOOOMEKyBaJIbHI
peakiiii y MicIi iH'eKii.

Uepes 24 micsmi nocnipkenns 111-202 npoaeMoHCTpyBaIo:




Craructnuno 3Hauyma 3MmiHa modatkoBoi PIIIP 30epiramacs mpu
no3ax 15 mxr/kr i 30 mxr/kr. Cepenni (CB) 3MiHM Bif MO4aTKOBOTO
piBas PILIP (cM/pik) y marieHTiB, SKAM IIOHS I1/111 BBOAWIH 15 MKT/KT
y koropti 3 (n=10), cranoBunu 2,01 (1,999) uepe3 6 wicsmis, 1,87
(2,018) uepes 12 micsmis, 1,57 (1,971) uepes 18 micsauis i 1,74 (1,797)
yepe3 24 micsui. [logiOnuit BrumB Ha 3miau PIIIP cmoctepirases y
MaIi€HTIB, SIKUM IOAHS T1/11 BBOAWIM 30 MKI/KT y Koropti 4 (n=8):
cepeani (CB) 3minu PLIP Big mouarkoBoro piBHA cTaHoBwin 2,08
(2,137) uepes 6 micsis, 1,58 (1,641) uepes 12 micsnis ta 1,54 (1,180)
yepe3 18 1 24 micsi.

Cepenni (CB) 3minu mouartkoBoi PIIP micis Toro, sk marieHTH
novyanu orpumyBatd BMN 111 y no3i 15 mxr/kr ansg koroprt 11 2
koMOiHoBaHo (n=12) cranoBunm 2,31 (1,930) yepe3 6 MicsIiB micis
MOYAaTKYy 3acTocyBaHHs 103U 15 Mkr/kr, 1,92 (1,348) uepe3 12 micsiis
micis nepexony, 1,77 (1,125) uepe3 18 wmicsuiB micis mepexoay Ta
(s xkoropt 1 1 2 kombiHoBano, n=9) 1,63 (1,256) uepe3 24 wmicsmi
micas mepexoay. Lli pesymbratu choiBmagarTh 13 pe3yiabTaTamu,
OTPUMAHUMHU Y TALI€HTIB 13 KOTopT 3 14, K1 oTprMyBasu 103y 15 abo
30 mkr/kr i3 movatky jgikyBaHHs BMN 111, 1 HamaioTh 101aTKOBI
JIOKA34 3aJI€)KHOCTI BIAIIOBIAI BijJ JO3H.

IIpn monennit no3i 30 Mkr/kr (koropra 4) He OyliO KIIHIYHO
3HAYyIIoi pi3HUI B cepenHii 3mini moyarkoBoi PIIP mopiBHsHO 3
IIOJICHHOI 103010 15 MKr/kr (koropra 3), IO CBIAYHUTH IIPO
JIOCSATHEHHS IUI1aTO €(PeKTy.

BianoigHo 10 cnocrepexenHs 100 30inbmenHs PILIP, npotsrom
2-piyHOTO  TIEepiOAy  JOCTI/DKEHHS  CIIOCTEpIraiocst  MOCTiiiHe
nominmeHHss He- ACH Z-0o1iHOK MOKa3HMKIB 3pOCTY 13 3arajlbHUM
30impmenHsM SDS wa 0,8, mo o3Havae, mo 3picT y4YaCHHKIB
HaOmxkaBcs 10 mianma3zoHy aiteir 6e3 ACH, i cBiquuTh mpo Te, 110
3piCT TAaIll€HTIB HAOMMWXKaBCS A0 Jiana3oHy, XapaKTepHOTro s
3arajbHO1 TOMYJIALIT BiAMOBITHOTO BiKY Ta CTaTI.

VY ninomy, nocriitHa excriosuirisi BMN 111 mpotsrom 24 wmicsiiiB He
BKa3ye€ Ha SIBHY 3aJIEKHICTh (papMaKOKiHETHKH BiJ 4acy nmpoTsrom 24
MicsariB JikyBaHHsA. Ciij 3a3HauUTH, MO CEpPEeNHs Ta MeJiaHHa
eKCMO3HUIis 301IbIIMIIACS Y MALIEHTIB KOTOPTH 3, Ki OTpUMyBaiH 15
MKI/KT, MDK 6 Ta 12 wmicsamsamu. OpHak ekcros3ullis Oyna Jyxke
BapiabeNbHOI0 Ta 3ajJMIlaNacs BIAHOCHO cTabulbHOIO 3 12 mo 24
Micsri. BaxnumBo, 1O MOAIOHY TEHACHII0 HE CIOCTEpITAId Yy
NalieHTiB Koropt 4, ski orpumyBainu 30 MKI/Kr mpotsroMm 24
MICHIIIB.

[linummennst cmiBBigHOmEeHHs Ul M®/kpeaTuHiH B ce4l Ta
nigBuieHi konmeHtpaiii CXM B cupoBariii KpoBi MIC/s BBEICHHS
7031 30epiraiucs mpoTaroM 24 MicduiB, IO CBIIYUTH NPO 3HAYHY
dapmakosnoriyny axtuBHicTe BMN 111 Ta crilike (opmyBaHHs
KICTKOBOI TKAaHUHM MPOTIATroM 24 MiCSIIiB JIKyBaHHS.




He Oyno BusBICHO O3HAK TMOTIPIICHHS TMPOMOPIIA Tila Ta
AQHOMAJIBHOTO MPUCKOPEHHS CKEJIETHOI 3pLIOCTI, 110 OLIIHIOBAJIOCA 32
KICTKOBHM BIKOM.

Hozu 15 ta 30 MKI/Kr 1o0pe MepeHOCHIUCS MPOTIrOM TPUBAIOTO
nepioay JIiKyBaHHS, 1 3 YaCOM HE BUHHKJIO HOBHUX Ipo0jieM Oe3meKH.
[Tpodine OGezneku BMN 111 mpotsrom 24-micsyHOrO mepiomy
3aJUIIABCS BIAMOBITHUM JI0 TOTO, LIO CIOCTEPIragocs MPOTArOM
nepuMx 6 MicsIiB.

JlixyBanns mpenaparoM BMN 111 mnpusBeno 10 CTaTUCTHYHO
3HAYyIIOTro 10303as1ekHOT0 301nbmenHs PP npu no3ax 1o 15 Mxr/kr
MPOTSTOM Mepimux 6 MicsIiB JiKyBaHHA. [li3HilIe, KoMK MalieHTam
Oyno 30umbIeHO 103y 3 2,5 MKI/Kr 1 7,5 MKr/kr mo 15 MKr/kr,
crioctepiranu moaioHe 36inbmenHs PIIP mopiBHsSHO 13 3arajibHOIO
nomnyssiiero 6e3 ACH. Biacyrnicts BrmuBy Ha PIIP mpu nosi 2,5
MKTI/KT TiATBEPAKYE JOULIBHICT BAUKOPUCTAHHS SK IICEBIOKOHTPOIIIO
Ta Ja€ 3MOTY ITPOBOJUTH MOPIBHSAHHS IIOJI0 OYIKyBaHOTO 3POCTAHHSA,
mo 3a3Buyail crocrtepiraetecs y mnamieHTiB 3 ACH. Paszom 13
BIIIOB1AHUM I0303JIEKHUM M ABUIIIEHHIM OioMapkepiB
dapmakosoriunoi aktuBHocTi BMN 111 Ta eHIoXOoHApPaIbHOTO
OKOCTEHIHHSA, I JaHi MITBEPIPKYIOTh BHOIp 103 15 Mkr/kr ta 30
MKT/KT SIK KJIIHIYHO €()eKTUBHUX I OJANbIIOI OLIIHKY Y APYTil ¢asi
nocmimxenns 111-202.

[Tokpamenns PIIP, ciocrepesxxyBane mpoTsIrom nepumux 6 MicsiliB,
30epirajgocs mpoTsAToM ycix 24 micsmiB mociimpkeHHs. 3mina PIIP,
CIIOCTEpEKyBaHa MPOTATOM 24-MiCSUHOTO TMepiofy, Mpu3Bena [0
PIIIP, sixa € mopiBusHOIO 3 PIIIP y miTeit cepenuboro 3pocty TOro x
BiKy. Lleil BUCHOBOK MiITBEP/DKYE TiMOTE3Y, 110 MOCHIIEHA CTUMYJISLIS
penentopa NPR-B Ta iioro HusxinHoro nuisaxy ¢apmMaxoJoriYyHUMU
nozamu  BMN 111 giiicHo mpotunie iHrioyrouomy edexry
KOHCTUTYTHUBHO akTuBOBaHOro peuenropa FGFR3 Ta iioro nuiaxy Ha
JIudepeHIianio Ta npotidepariro XOHAPOLUUTIB POCTOBOI MIIACTUHKH.
Binnosigno go PIIP, mpotarom 2-piyHOro mepiojny IOCIHIIKEHHS
OyJl0 BiIMIYEHO MOMIMIIEHHs Z-OIiHKHU 3pocTty. [Ipu 1031 15 MKr/kr
cnocrepiranu nosinmeHHs 3pocty Ha 0,8 SDS mnopiBHsSHO 3
peepeHTHUMH TaHUMH CEPEHBOTO 3POCTY.

Taxidimakciro He CIOCTepiraiu, OCKUIbKA 30UIBIICHHS IIBUAKOCTI
POCTY 3aJUIIANOCs CTa0lIBHUM SIK Y 6-, TaK 1 B 24-MiCSIUHOMY HEPIOi.
Ile#t BUCHOBOK MIATBEP/IKYETHCS SIK JOKIIHIYHOIO MOJIEIUII0 MHIIIEH,
TaK 1 TEHEeTMYHHMMH TEeHEAJIOTIYHUMH MOJENSMH JIIOJUHU 3
rinepekcnpecieto CNP, ne mpupicT mMBUAKOCTI poCTy 30€piraeThest
HPOTSTOM YChOTO JKUTTSL.

He Oyno BusiBIE€HO O3HaK MPUCKOPEHHSI CKEJIETHOTO JO3piBaHHS,
MOB'A3aHOTO 3 JIKYBAaHHSM, IO OL[IHIOBAJIOCS 32 KICTKOBHM BiKOM.
TakuM YMHOM, TIATBEPIUKEHHS IIMX CIIOCTEPEKEHb CBIAYUTH MO Te,
10 YUM JIOBILIE TPUBAE Teparis, TUM OUIbIINHA OUYiKyBaHHH e(eKT.
KpiM TOro, BiJCYTHICTb HPHUCKOPEHHS CKEJIIETHOTO JO3pIBaHHS
BiJTHOCHO XPOHOJIOTIYHOTO BiKY BKa3y€ Ha Te, 110 3arajibHa TPUBATICTh




mepiofy pocTy 30epiraerbcsi, MO0 3HOBY XK TaKH Y3TOMKYETHCSA 3
JAHUMU TeHETUYHUX TeHEATOTIYHUX MOJIENIEH JTFOIMHU Ta TeHETHYHUX
mozenerd mutieit. IlocTiiiHe 301UIbIICHHS PiYHOI IIBUIKOCTI POCTY,
MOMHOXEHE Ha TaKy >X TPUBAIICTh POCTYy B POKax, OOOB'SI3KOBO
puU3Bee 10 30UTBIICHHS KIHIIEBOTO 3POCTY AOPOCIOL JHOAUHH.

s Bcix 4 103 crmocTepiranocs no3o3anexHe 30inbiienas 1l MO,
Olomapkepa cucTteMHOi (apmakojoriyHoi aktuBHocti BMN 111, i
30epiraiocs OPOTATOM 2-piyHOTO JIIKYBaHHS, LIO CBIAYUTH MPO
TpUBaly aKTUBHICTH mnpemnapaTty. Komaren tumy X, crenudivyHuit
OloMapkep CHIOXOHAPATHHOTO OKOCTCHIHHS, TaKOX 301IbIIYBaBCS
3aJIC)KHO BIJ JO3H; OJHAK BiH MOKAa3aB IUIATO-PEaKIIiio pH Jo3ax 15 i
30 MKr/Kr, MO BiAMOBiga€e epeKTy HACHUYCHHIO JIKyBaHHsA mpu 15
MKr/kr. Ili  pe3yapTaTh cBimuaTh MpO  OLIBIIY  CHCTEMHY
dapmakonoriyHy  aKkTUBHiCT npu  1o31 30  MKr/kr, SK
MPOJEMOHCTPOBaHO TokazHUKOM HI'M®; omHak 1 aKTUBHICTb, SK
BUIA€THCS, HE TPUCYTHS Yy LUIbOBIM TKaHWHI Ta HE MPHU3BOIUTH 10
JI0JTATKOBOTO €HJOXOHIPAIbHOTO (DOPMYBaHHS KICTKOBOI TKAaHUHHU, K
MIPOIEMOHCTPOBAHO TOKa3HUKOM KOJIareHy THITY X.

BMN 111 3aramom go0pe mepeHOCHBCS B J03aX Bia 2,5 MKI/KT 10
30 Mkr/kr Ha m00y mpoTsarom mepiomy no 24 wicsani. He Oyno
3a)iKCOBAHO KOJIHUX CMepTeld abo0 CepHO3HUX IMOOIYHMX pEeaKIlii,
noB's3aHuX 13 3acTocyBaHHsAM BMN 111, a Takox >KOJTHHUX MOOIYHUX
peaxiiiii, MoB'I3aHUX 13 HENPOIOPIIIHHUM POCTOM CKenera abo
INPUCKOPEHUM BIKOM KICTOK, CYTTEBHMH CEpPLEBO-CYTUHHUMHU
epexramu abo o3HaAKaMu HeluTbOBUX edekTiB. Kpim Toro, He Oyio
MOBIAOMJIEHb PO PEAKIIT MIepUyTIUBOCTI 3-T0O CTyneHs ado BHILE, a
TaKOXk >KOJCH YYaCHHK JIOCTIKEHHsS HE MOBIJOMHMB MpO MOOIYHI
peaxiiii, mo BianoigarTh kputepism anadinakcii NIAID/FAAN.

3aragpHUMH NMOOIYHUMHU PEAKIIsIMM, MOB'SI3aHUMHU 3 JIIKYBaHHSIM, Y
BCIX KOropTax 1 s BCIX 703 OynM peakuii y Micii iH'ekuii Ta
0e3CHMIITOMHA TIMOTEeH31s, K peeECTpYBAIM B YMOBAaX YK€ YacTOro
MOHITOPHHTY. 3arajioM peakuii y wmicui iH'ekuii  Oynu
HalMmomupeHimuMHU  MOOIYHMMHU — peakiisiMM, BCl BOHM Oynu
3apeecTpoBaHi K Hecepio3Hi, | CTymeHs TSKKOCTI Ta TPaH3UTOPHI
(cepennst  TpuBamicte:  47-60  xBuiauH).  Halinmommpenimoro
3apeeCTPOBAHOIO peakilielo Oyna epureMa y micii iH'ekiii (85,7 %).
JKonieH yyacHUK He MPUIIMHUB y4acTh Yy AOCIIPKEHHI a00 OCTaTOYHO
HE MPUIMIMHUB JOCIKYBaHe yepe3 peakiiii B Miclil 1H'€KIIii.

He 6yno BusiBieno kopensuii Mixk ekcriozuiiero BMN 111 y mna3mi
KpOBI Ta YaCTOTOIO peakiiil y Micli 1H'eK1ii a0o rinoTeH3ii.

VYci sBumia, mo Oynu 3apeecTpoBaHi SIK TIMOTEH3is, OyJIH JErKoro
crynedss (1 crymeHs) Ta MHHYIH 0€3 MEIUYHOTO BTPYYaHHS;
3aNIeKHOCTI BiA JO3M HE CcHocTepirainocs. binaplIicTh BHIMAIKIB
rimoTeH3ii Oynmu OG€3CMMITOMHUMH Ta Oy 3apeecTpoBaHi Mij Yac
YaCTUX BUMIPIOBaHb IOKa3HUKIB JKUTTEBO BAXKIMBHUX (YHKIIH,
nepeadavyeHrux MPOTOKOJIOM, TiJ] Yac Bi3WUTIB y paMKax JTOCIII>KEHHS.
Y opHoro mamieHTa Oyno 3agikcoBaHO 2 BUNAAKM MAJiHHA




apTepiaibHOrO THUCKY, TMOB'A3aHI 3 2 OKPEeMHMHU CHHKOMAJIbHUMHU
emi30/1aMH, 10 BUHHUKIIH ITiJ] 9ac 2 OKpeMuX 3a00piB KPOBi; y OAHOTO
namieHra Oyno 3adiKCOBaHO TAIHHA apTEepiaIbHOTO THUCKY B
KOHTEKCTI BarajibHOi peakiii, COPUYMHEHOI CEYOBUITYCKAHHSIM.
OO6uznBa malieHTH MOPOAOBXKYBAJIM OTPUMYBATH JOCIIIKyBaHe
JikyBaHHs Oe3 TmepepBM Ta HE TMOTpeOyBalIM HEBIIKIAIHOTO
MEAUYHOro BTpydaHHA. He Oyno cepio3HUX cepleBO-CYAMHHUX
NOOIYHUX PEaKIii, 1 XKOJEeH yJYaCHUK HE MPHUIIMHUB JIIKYBaHHS Yepes3
CEpLIeBO-CYMHHI yCKIIaJHEHHS. 3arajoM, pe3yJlbTaTu BiANOBI1IAlOTh
MOYKJIMBOMY JIETKOMY BazoimiaaTaniiHomy epexty BMN 111, npu
[OMY IIPOTATOM YChOTO IEPIOy CIOCTEPEKEHHS HEe OyJI0 BUSBICHO
3MiH CEpEeJIHbOT0 CHUCTOIIYHOrO abo MiaCTONIYHOrO apTepiaIbHOTO
TUCKY. U OyB 11eli TUMUYacOBUN 0€3CMMIITOMHUN CEPIIEBO-CYIMHHUI
eeKT pe3ylnbTaToM JIy’KE 4acTOro MOHITOpUHTY abo epekrom BMN
111, 6yne 10aaTKOBO BUBYEHO B MOTOYHHX IIAIE00-KOHTPOJIbOBAHUX
JOCITIJKSHHSIX..

He 6yno noBiomiieHs npo mo6ivHi peakilii, Taki sk HeMPOIOPIIHHMIA
picT ckenera, MPUCKOpEHE AO3piBaHHs ckenera, 3HWkKeHHs MIIK,
MepesIOMH, 3CyB emidizy roJIOBKU CTETHOBOI KICTKH 200 aBacKyJISIpHHIA
HEKPO3.

Jocaimkenus 0yno po3po0IeHo 3 METOI BKIFOUEHHS KOTOPT J03 13
NOCTIIOBHUM  TIJBHIICHHSM 103, TIpA  LOMY  OE3IeEKy,
dapmakokineTuky Ta egextuBHicTh BMN 111 oriHioBanu y KoxHil
KOTOPTI JIO3M MPOTATOM IIOHAWMEHIe 6 MICSIB IO BKJIIOYCHHS
HACTYITHOT KOTOPTH /103U 3 BUIIOK J03010. Taka mociiioBHA cxema
BKJIIOUEHHS HE JI03BOJIsUIa MPOBOJUTH PaHIOMI3allil0 MAIIEHTIB MK
KOTOpTaMH 103, SIK 11e OyJsi0 O y pasi napajenbHoi CXeMH, IPOTe BOHA
Oysa BU3HaHa KPaliolo, OCKIILKU porpaMa nepeuIsia 3 JoCHiIKeHHS
111-101 y mopocnux oci6 6e3 ACH no aiteit 3 ACH. [1]o6 HagaTu Bcim
Mali€eHTaM MOXKJIMBICTh OTPUMATH T€paNeBTUYHUHN ePeKT, Tuanedo He
BUKOPUCTOBYBAJIM, XO4a J03a 2,5 MKI/KI BBa)Kkanacs MiHIMaJIbHO
e(EeKTHBHOIO 103010, IKY MO>KHA 0yJI0 BAKOPHCTOBYBATH SIK KOHTPOJIb
JUisi BU3HaueHHs A03u. {06 MiHiIMI3yBaTH TOTEHUIWHUN BIJIUB
BIJIOMOi MIHJIMBOCTI OKpPEeMHX MOCHIAOBHUX BuMiptoBanb PIIP mpu
oOpanoMmy aumzaiiHi  gocmimkenHs, PIIP Oymo gomoBHEHO
po3paxyHKamMH Z-OLiHKH, BuMiptoBaHHsAMU I M® y cedl Ta piBHIB
KoslareHy X B CHpOBaTL KpoBi, skl 7o0pe kopemoroTs 3 PIIP y oci6
CepeHbOTO 3POCTY.

Xoua paH/I0OMi30BaHi, MIae00-KOHTPOJIbOBAHI MapalesbHi TPYIH 3
PI3HUMH J103aMHU MOKYTh BB)KATHUCS 17€aTbHIUMH JIJIsl BCTAHOBJICHHS
JI030BO1 BIAIMOBi/AI, Ha MpPaKTHIl YHCICHHI OOMEXEHHS MOXYTh
MEPENIKO/PKaTH BUKOPUCTAHHIO TakUX cxeM. bararo mporpam i3
PO3pOOKHM IIKAPCHKUX 3aCO0iB YCIINTHO BCTAHOBWJIM BiJNOBIAb Ha
7103y, BUKOPHUCTOBYIOUN 30aTaHCOBAHUH IMIIX1J, 3aJIEKHO BiJ TaKHX
(dakTopiB, SK XapakTep IOCIIIKYBaHOTO CTaHy, MOUIMPEHICTh abo
PIAKICTh 3aXBOPIOBAHHS, NPUUHATHICTH JUISl TAIIEHTIB 3 aKTUBHUM
CTaHOM MPOXO/KEHHS TPUBAJIOTO JIKyBaHHS Ianebo, a TakKoxX




JIOCTYITHICTh 1 BapiaOeiabHICTh KIIHIYHUX KIHIIEBHX TOYOK Ta/abo
OiomapkepiB (papmMakogIUHAMIYHOTO €(eKTy, sKi TICHO MOB's3aHi 3
B1JIOMOIO 010JIOTIYHOK AKTHUBHICTIO 3alpOINOHOBAHOTO JIIKYBaHHS.
Hocmimxenns 111-202 BCTaHOBHIIO KIIIHIYHO Ta (papMaKoJuHAMIYHO
aKTHBHY Ta J00pe mepeHocumy a03y 15 Mkr/kr gt BMN 111, mo
BBOJMTHCSI i IIIKIPHO.

3arajniom, AOCHIIKEHHS JOCATJIO CBOEI METH IIOAO BH3HAYEHHS
0e3nednoi Ta meperocumoi go3u (m03) BMN 111, ska BigHOBIIOE
cTabIbHY MIBUIKICTE pocTy y aiTeit 3 ACH.

JlochikeHHsT TIPOJAEMOHCTPYBAIO 3AJICKHE BiJ 03U 30UTBIICHHS
PIIIP, 3 xiHIYHO €(EeKTUBHOIO 103010 15 MKI/KIr/m00y miamKipHO, Ta
MiATBEPKYE JOIUIBHICTD OI[IHKMA Ii€l JIO3U Ta pPEXUMYy B
MiATBEPHKYBATBHUX KIIHIYHUX JOCITIIKCHHSIX.

Iokpamennss PIIP Oyno crabinmeHuUM, SK 1 OYIKYBAJIOCS BiJ
HeTaxiiIaKTUYHOTO MeXaHi3My Jaii, 0e3 MOoOIYHOro BIUIMBY Ha
nponopii Tina.
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