ANNEX I – CLINICAL STUDY SYNOPSIS
	Field
	Completed text

	Name of Sponsor/Company
	BIOMIN, a.s., Potočná 1/1, 919 43 Cífer, Slovak Republic

	Name of Finished Product
	Biomin H; VITAMIN K2D3 Pro; VITAMIN D3 FORTE; OVOVITAL Forte

	Name of Active Ingredient
	Calcium carbonate from eggshell powder; cholecalciferol (vitamin D3); menaquinone-7 (vitamin K2, MK-7).

	Title of Study
	Multicenter, randomized, 52-week trial to determine the efficacy, adherence, safety, and tolerability of natural calcium and vitamin D3 and vitamin K2 supplementation, respectively, in postmenopausal women with newly diagnosed osteopenia.

	Protocol Identification
	BIOMIN; EudraCT No. 2020-003579-16; Protocol Version 5.0; Protocol Date 17 March 2023.

	Coordinating Investigator
	Prof. MUDr. Juraj Payer, PhD., MPH, FRCP, V. interná klinika LF UK a UNB, Nemocnica Ružinov, Ružinovská 6, 826 06 Bratislava, Slovak Republic.

	Study Centers
	Eleven centers were listed/opened for participation in the clinical trial: SK001, SK002, SK003, SK004, SK005, SK006, CZ001, CZ002, CZ003, CZ005 and CZ006. Ten centers enrolled/randomized subjects and contributed patient data to the analyzed study population: SK001, SK002, SK003, SK004, SK005, SK006, CZ001, CZ002, CZ003 and CZ006. Center CZ005 did not enroll or randomize any subjects and therefore did not contribute efficacy or safety data.

	Publication
	No publication is available at the time of this report.

	Studied Period
	Planned recruitment start per Protocol v5.0: Q3 2021. Planned completion of treatment of the last subject per Protocol v5.0: Q1 2023. Actual start date of recruitment: 01-Oct-2021; Global end of trial date: 19-Jan-2024.

	Phase of Development
	Phase IV / post-authorization clinical trial evaluating the registered medicinal product Biomin H in combination with vitamin D3 with or without vitamin K2 and natural calcium supplementation.

	Date of the Annex 
	29-Jun-2026

	Batch Numbers
	Biomin H: 4240521, 4150421, 4200422, 4290922
OVOVITAL Forte: L150421
VITAMIN K2D3 Pro: L140621, L140621A
VITAMIN D3 FORTE: L131120, L090321, L090321A, L050221, L090320



	Field
	Completed text

	Objectives
	Primary objective per Protocol v5.0: to evaluate efficacy by comparing percentage change in bone mineral density and selected parameters of bone quality and bone metabolism from Screening to End of Study between subjects with vitamin K2 supplementation and subjects without vitamin K2 supplementation. Secondary objectives: changes in sclerostin, DKK-1 and sarcopenia parameters; frequency/type of adverse events, tolerability, aortic calcifications, clinical fractures and adherence. Safety objective: calciuria/phosphaturia at each visit and serum calcium/phosphate at Screening, Visit 2 and End of Study.

	Methodology
	Multicenter, randomized, 52-week, parallel-group, four-arm study. Subjects were randomized 1:1:1:1 via Biomin_eCRF to: A: Biomin H + vitamin D3 + K2; B: Biomin H + vitamin D3; C: OVOVITAL Forte + vitamin D3 + K2; D: OVOVITAL Forte + vitamin D3. Visits: Screening, Day 0 randomization, Day 90, Day 180, Day 270, and End of Study at Day 360 +/- 10 days.

	Diagnosis and main inclusion criteria
	Postmenopausal women aged >=60 years with DXA-confirmed osteopenia, T-score between -1 SD and -2.5 SD in L1-L4 and/or total hip and/or femoral neck, no previous specific osteoporosis treatment, no recent calcium/vitamin D3/vitamin K2 use and written informed consent.

	Test product, dose and mode of administration
	Vitamin K2 regimens: Group A: received Biomin H 1110 mg Ca once daily in the evening, on an empty stomach, at least 2 hours after a meal, plus VITAMIN K2D3 Pro containing K2 70 micrograms and D3 1000 IU once daily with food. Group C: received OVOVITAL Forte 600 mg Ca once daily in the evening, on an empty stomach, at least 2 hours after a meal, plus VITAMIN K2D3 Pro containing K2 70 micrograms and D3 1000 IU once daily with food.

	Reference therapy, dose and mode of administration
	Non-K2 regimens: Group B: received Biomin H 1110 mg Ca once daily in the evening, on an empty stomach, at least 2 hours after a meal, plus VITAMIN D3 FORTE 1000 IU once daily with food. Group D: received OVOVITAL Forte 600 mg Ca once daily in the evening, on an empty stomach, at least 2 hours after a meal, plus VITAMIN D3 FORTE 1000 IU once daily with food.

	Duration of Treatment
	52 weeks / 12 months.



	Population / dataset
	Number / summary

	Screened / randomized / completed 
	130 screened; 126 randomized; 116 completed; 10 discontinued early.

	Subjects in analysis dataset
	130 unique subjects.

	Randomized subjects with assigned treatment group
	126 subjects: A 33, B 31, C 32, D 30.

	Subjects with any End-of-Study data
	116 subjects.

	Subjects with paired DXA T-score data from Screening to End of Study
	115 subjects.

	Subjects with paired 3D-DXA data
	92 subjects.

	Subjects with available TBS data
	85 subjects; paired TBS v4 mean available in 83; paired TBS L1-L4 BMD available in 73.

	Baseline age / BMI / T-score
	Age 66.51 +/- 4.58 years (n=126); BMI 26.93 +/- 3.84 kg/m2 (n=126); T-score -1.67 +/- 0.40 (n=126).




	Arm
	Treatment
	Randomized subjects
	Subjects with any End-of-Study data
	Subjects with paired 3D-DXA data
	Subjects with TBS data

	A / Category 1
	Biomin H 1110 mg Ca + vitamin D3 + vitamin K2
	33
	28
	20
	19

	B / Category 2
	Biomin H 1110 mg Ca + vitamin D3
	31
	28
	23
	21

	C / Category 3
	Ovovital Forte 600 mg Ca + vitamin D3 + vitamin K2
	32
	31
	25
	23

	D / Category 4
	Ovovital Forte 600 mg Ca + vitamin D3
	30
	29
	24
	22



	Field
	Completed text

	Criteria for evaluation - efficacy
	BMD and related bone quality parameters: eCRF T-score, TBS L1-L4 BMD, TBS v4 mean, 3D-DXA aBMD total and femoral neck, 3D trabecular vBMD, cortical thickness, biochemical markers including CTX, P1NP, PTH, vitamin D, calcium/phosphate, sclerostin and DKK-1; handgrip strength, health status questionnaire, adherence and compliance. For the DXA-derived efficacy summary presented in this synopsis, change in eCRF T-score from Screening to End of Study was used as the primary DXA-derived summary measure based on the available analyzed DXA data.

	Criteria for evaluation - safety
	AE/SAE records, physical examination, vital signs, serum calcium/phosphate, urinary calcium/phosphate, PTH, 25(OH)D3 and concomitant medication. Protocol-defined clinically significant thresholds included urinary calcium >10 mmol/day, serum calcium >3.0 mmol/L, PTH increase >3x Screening value and serum 25(OH)D3 >150 nmol/L.

	Statistical methods used for this clinical study synopsis
	Descriptive statistics are presented as mean ± standard deviation (SD). Change from baseline was calculated as the End-of-Study value minus the Screening/baseline value, unless percentage change from baseline is explicitly indicated. Within-subject changes from Screening/baseline to End of Study were evaluated on paired individual values. Between-group comparisons were performed descriptively on individual change values. Comparisons between vitamin K2 and no-vitamin K2 groups were performed using Welch two-sample t-tests. Four-arm comparisons across treatment groups A, B, C and D were performed using one-way ANOVA.





Efficacy Results
	Endpoint
	N
	Overall change
	K2 change
	No-K2 change
	p K2 vs no-K2
	p 4-arm ANOVA

	eCRF T-score, absolute change
	115
	0.095 +/- 0.404
	0.189 +/- 0.482 (n=58)
	-0.002 +/- 0.278 (n=57)
	0.011
	0.069

	TBS L1-L4 BMD, % change
	73
	0.29 +/- 3.66
	0.75 +/- 4.02 (n=36)
	-0.16 +/- 3.26 (n=37)
	0.292
	0.296

	TBS v4 mean, absolute change
	83
	0.003 +/- 0.043
	0.008 +/- 0.046 (n=41)
	-0.003 +/- 0.041 (n=42)
	0.254
	0.732

	3D aBMD total, % change
	92
	-0.42 +/- 4.04
	0.35 +/- 4.15 (n=45)
	-1.16 +/- 3.84 (n=47)
	0.074
	0.323

	3D aBMD femoral neck, % change
	92
	0.20 +/- 3.89
	1.55 +/- 4.49 (n=45)
	-1.10 +/- 2.68 (n=47)
	0.001
	0.002

	3D trabecular vBMD total, % change
	92
	-0.29 +/- 6.38
	1.52 +/- 6.51 (n=45)
	-2.02 +/- 5.82 (n=47)
	0.007
	0.062

	3D cortical thickness total, % change
	92
	-0.84 +/- 4.03
	-0.15 +/- 3.49 (n=45)
	-1.49 +/- 4.41 (n=47)
	0.110
	0.240



Interpretation: In the available analyzed dataset, vitamin K2 supplementation was associated with a more favorable change in several DXA-derived bone parameters. The most consistent signal was observed for 3D-DXA femoral neck aBMD percent change. 3D trabecular vBMD total percent change and eCRF T-score absolute change also favored the K2 groups in the K2 versus no-K2 comparison, while the corresponding four-arm comparisons were weaker or did not consistently reach conventional statistical significance. TBS endpoints showed smaller, non-significant differences.

Selected Laboratory Results
	Parameter
	N
	Baseline mean +/- SD
	EoS mean +/- SD
	Change mean +/- SD
	K2 vs no-K2 change
	p K2 vs no-K2

	CTX, pg/mL
	101
	466.22 +/- 186.06
	423.03 +/- 223.69
	-43.19 +/- 215.25
	K2 -74.44 vs no-K2 -10.02
	0.140

	P1NP, ng/mL
	107
	54.83 +/- 17.38
	51.72 +/- 18.36
	-3.11 +/- 16.27
	K2 -5.01 vs no-K2 -1.10
	0.212

	Osteocalcin, ng/mL
	102
	23.48 +/- 7.11
	21.03 +/- 7.10
	-2.45 +/- 5.25
	K2 -2.91 vs no-K2 -1.99
	0.379

	PTH, pg/mL
	112
	44.24 +/- 22.16
	40.64 +/- 22.76
	-3.59 +/- 11.38
	K2 -4.35 vs no-K2 -2.81
	0.475

	Serum calcium, mmol/L
	114
	2.34 +/- 0.13
	2.33 +/- 0.10
	-0.01 +/- 0.14
	K2 -0.014 vs no-K2 -0.006
	0.778

	Serum phosphate, mmol/L
	115
	1.15 +/- 0.14
	1.15 +/- 0.16
	-0.003 +/- 0.149
	K2 -0.004 vs no-K2 -0.002
	0.937

	Sclerostin, ng/mL
	112
	174.36 +/- 337.03
	178.90 +/- 322.87
	+4.55 +/- 274.04
	K2 -13.42 vs no-K2 +23.84
	0.481

	DKK-1, ng/mL
	116
	3009.26 +/- 3088.56
	4098.83 +/- 4635.87
	+1089.57 +/- 5613.84
	K2 +812.61 vs no-K2 +1376.25
	0.592



Safety Results
	Safety parameter
	Result

	Adverse events 
	In the analyzed safety population, 38/126 randomized subjects (30.2%) had at least one adverse event record, with 65 adverse event records identified in total. Adverse event occurrence was similar between subjects receiving vitamin K2 supplementation and subjects not receiving vitamin K2 supplementation: 20/65 subjects (30.8%) in the K2 groups and 18/61 subjects (29.5%) in the non-K2 groups.

	Deaths
	One fatal serious adverse event was reported in Group B/ Category 2: subarachnoid hemorrhage due to rupture of a left internal carotid artery aneurysm. The event was assessed as unrelated to the investigational medicinal product.

	SAEs
	Six serious adverse event cases were identified in total: three in the Slovak Republic and three in the Czech Republic. These included fatal subarachnoid hemorrhage, left breast surgery requiring hospitalization, left radius fracture requiring surgical treatment and hospitalization, atopic dermatitis requiring hospitalization, left-sided COVID-19 pneumonia requiring hospitalization, and bilateral pulmonary embolism with deep vein thrombosis of the left lower leg. Pulmonary embolism with deep vein thrombosis of the left lower leg was represented in the EudraCT SAE details by two MedDRA Preferred Terms: Pulmonary embolism and Deep vein thrombosis. All serious adverse event cases were assessed as unrelated to the investigational medicinal product. No SUSAR was reported.

	SUSAR
	No SUSAR was reported.

	Medication intolerance
	One subject discontinued study treatment due to medication intolerance with dyspepsia/drug intolerance. This event was considered a non-serious adverse event leading to treatment discontinuation.



	Arm
	N
	Subjects with AE
	AE event records
	SAE/death summary

	A / Category 1
	33
	11 (33.3%)
	17
	1 serious adverse event case: left radius fracture requiring surgical treatment and hospitalization. One subject discontinued study treatment due to medication intolerance/dyspepsia; this was considered a non-serious adverse event leading to treatment discontinuation.

	B / Category 2
	31
	10 (32.3%)
	22
	4 serious adverse event cases: fatal subarachnoid hemorrhage; atopic dermatitis requiring hospitalization; COVID-19 pneumonia requiring hospitalization; pulmonary embolism with deep vein thrombosis.

	C / Category 3
	32
	9 (28.1%)
	16
	0 serious adverse event cases.

	D / Category 4
	30
	8 (26.7%)
	10
	1 serious adverse event case: left breast surgery requiring hospitalization.





	Serious adverse event case
	Arm
	Country
	Seriousness outcome
	IMP relatedness assessment

	Subarachnoid hemorrhage due to rupture of a left internal carotid artery aneurysm
	B / Category 2
	Slovak Republic
	Fatal serious adverse event
	Unrelated to IMP

	Left breast surgery
	D / Category 4
	Slovak Republic
	Serious adverse event requiring hospitalization
	Unrelated to IMP

	Left radius fracture
	A / Category 1
	Slovak Republic
	Serious adverse event requiring surgical treatment and hospitalization
	Unrelated to IMP

	Atopic dermatitis
	B / Category 2
	Czech Republic
	Serious adverse event requiring hospitalization
	Unrelated to IMP

	Left-sided COVID-19 pneumonia 
	B / Category 2
	Czech Republic
	Serious adverse event requiring hospitalization
	Unrelated to IMP

	Bilateral pulmonary embolism with deep vein thrombosis of the left lower leg
	B / Category 2
	Czech Republic
	Serious adverse event
	Unrelated to IMP



Conclusion
Vitamin K2 supplementation showed a favorable descriptive efficacy signal in selected bone density and bone quality outcomes, particularly femoral neck 3D-DXA aBMD and trabecular vBMD. The K2 arms showed a mean increase in 3D femoral neck aBMD (+1.55%) compared with a mean decrease in the non-K2 arms (-1.10%; descriptive p=0.001), and a mean increase in 3D trabecular vBMD total (+1.52%) compared with a decrease in the non-K2 arms (-2.02%; descriptive p=0.007). eCRF T-score improved more in K2 arms (+0.189) than in non-K2 arms (-0.002; descriptive p=0.011). TBS endpoints and selected biochemical comparisons did not show statistically clear K2 vs no-K2 differences in this descriptive re-analysis. Safety results showed one fatal serious adverse event unrelated to IMP and six serious adverse event cases in total, all assessed as unrelated to IMP, with no SUSAR.
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