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1. Ethics
[bookmark: _Toc288119229][bookmark: _Toc316891199][bookmark: _Toc319071401][bookmark: _Toc502741789]Independent Ethics Committee or Institutional Review Board
The study protocol and amendments were reviewed and approved by a National Research Ethics Service (NRES Committee London - Westminster).
[bookmark: _Toc288119230][bookmark: _Toc316891200][bookmark: _Toc319071402][bookmark: _Toc502741790]Ethical conduct of the study
The trial was conducted according to the protocol and in compliance with the principles of the Declaration of Helsinki (1996) as amended, the principles of Good Clinical Practice (GCP) and in accordance with Medicines for Human Use (Clinical Trials) Regulations 2004, as amended, the Research Governance Framework for Health and Social Care, the Data Protection Act 1998 and other regulatory requirements as appropriate. The trial protocol and substantial amendments were reviewed by the United Kingdom (UK) Medicines and Healthcare products Regulatory Agency (MHRA)
[bookmark: _Toc288119231][bookmark: _Toc316891201][bookmark: _Toc319071403][bookmark: _Toc502741791]Subject information and consent
374 community-dwelling ambulant post-menopausal women aged (mean [SD]) 68.7[12.3] years with post-menopausal osteoporosis (PMO) on treatment with oral bisphosphonates were recruited to the first stage of the study (pre-screen study). They were recruited from the metabolic bone clinics in secondary care (n=202), osteoporosis unit (n=71) at Guy’s Hospital, primary care (n=14) or through community advertising and public engagement activities (n=87). All participants were seen in the osteoporosis unit and informed consent was obtained. Following the pre-screen study, 105 women who met the study entry criteria for the randomised controlled trial were invited to participate in the second stage of the study.
2. Data Monitoring
2.1.	Provide information in this section about any data monitoring committee or trial steering committee
The trial steering committee comprised of
Professor Bruce Kirkham (chair)
Dr Abdel Douiri (trial statistician)
Professor Geeta Hampson (chief investigator)
Dr Amelia Moore (co-investigator)
Dwight Dulnoan (independent member)
Elizabeth O’Connor (independent member)
1. We monitored patient recruitment with the initial trial statistician (Dr Abdel Douiri). Patient recruitment was slow and we reduced sample population from 50 in each arm to 35. The power calculation was reviewed by the statistician at the time and an amendment was submitted (amendment 5, 07/03/16).
2. Further review of the rate of recruitment and review of data including entry criteria (serum vitamin K concentration) in the population to date led us to alter the serum vitamin K from 0.3 at baseline to 0.35 ug/L and later to 0.4 ug/L. These led to 2 amendments (amendment 5, 07/03/16 and amendment 6, 13/06/18)
3.  There were no unexpected adverse reactions or severe adverse reaction or SUSARS which were directly related to the IMP and required unblinding and as the IMPs were vitamin K1 and K2, the trial was felt to be low risk. 
4. The clinical research associate from the KHP clinical trial office conducted regular monitoring visits every 3 months and all the queries detailed in their report were followed up and addressed.
3. Sponsors, Investigators and Trial Sites
The sponsor is as below. As this was a single site study, there were no co-sponsors.

	Co-Sponsors 


	Sponsor
Guys and St Thomas’s NHS Foundation Trust
16th Floor, Tower Wing, Guy’s Hospital, London SE1 9RT

	

	Chief Investigator 
Name: Professor Geeta Hampson
Address: Department of Clinical Chemistry, 5th Floor, North Wing, St Thomas’ Hospital, London SE1 7EH
Telephone: 0207 1881284
Email: geeta.hampson@gstt.nhs.uk, geeta.hampson@kcl.ac.uk
	
 



	

	4. Co-Investigator(s), Statistician, Laboratories, Database Management

	Name: Dr Martin Shearer  (Co-investigator and trial adviser)
Address: Haemostatis/Nutristasis, Ist Floor, South Wing, St Thomas’ Hospital, London SE1 7EH Telephone: 0207 1882801
Email:martin.shearer@gstt.nhs.uk

	Name: Dr Dominic Harrington (Co-Investigator)
Address: Haemostatis/Nutristasis, Ist Floor, South Wing, St Thomas’ Hospital, London SE1 7EH Telephone: 02071886816
Email: dominic.harrington@gstt.nhs.uk


	Name: Dr Amelia Moore (Co-investigator and trial manager)
Address: Osteoporosis Unit, 1st Floor, Tower Wing, Guy’s Hospital,  London SE1 9RT
Telephone: 0207 1884092
Email: amelia.moore@kcl.ac.uk

	Trial Statistician
Initial trial statisticians:
Name : Dr Abdel Douiri (same address as below)
Name: Dr Katie Bunce (same address as below)

Current trial statisticians:
Name: Dr Salma Ayis (Senior Lecturer in Medical Statistics (FHEA)
Address: School of Population Health and Environmental Sciences 
Faculty of Life Sciences and Medicine, King’s College London
4th Floor, Addison House, Guy’s Campus, London, SE1 1UL
Email:  salma.ayis@kcl.ac.uk

Name: Dr Anastasios Mangelis
Address: (same as above)
Email: anastasios.mangelis@kcl.ac.uk




	
	

	
	

	
	





5. Study Synopsis

	Title of clinical trial 

	The Additive effect of Vitamin K Supplementation and Bisphosphonate on Fracture Risk in Post-menopausal Osteoporosis

	Protocol Short Title/Acronym 

	Vitamin K in osteoporosis


	Study Phase 

	Phase 2

	Sponsor name 

	Guys and St Thomas’s NHS Foundation Trust 


	Chief Investigator 

	Professor Geeta Hampson

	Eudract number 

	2010-02258712

	REC number 

	10/H0802/72

	IRAS project ID: 	

	59675

	Medical condition or disease under investigation 

	Postmenopausal osteoporosis

	Purpose of clinical trial 

	The aim of the study was to assess whether treatment with bisphosphonates combined with vitamin K, in vitamin K deplete post-menopausal women with osteoporosis would offer additional benefit on skeletal metabolism and reduce fracture risk.

	Primary objective 

	Changes in bone mineral density (BMD) at the lumber spine, femoral neck and total hip at 18 months

	Secondary objective (s) 

	1. Bone Turnover as assessed by biochemical markers (plasma CTX, P1NP) at several time points (baseline, 3, 6, 12 and 18 months).
2.  Parameters of  hip geometry at three other hip sites; narrow neck of femur, intertrochanteric and femoral shaft determined using hip structural analysis (HSA) software  and the DXA scan images acquired during the BMD measurements of the hip at baseline and 18-months.

	Trial Design 

	The trial was designed in 2 stages. The first stage was a pre-screening study of up to 750 post-menopausal women with osteoporosis (PMO) to assess their serum vitamin K level. The second stage was a randomised double-blind placebo controlled trial of vitamin K1 or Vitamin K2 (MK4: menatretrenone) in 105 women who met the study entry criteria

	Endpoints 

	The primary endpoint was the change in BMD at the lumbar spine, femoral neck and total hip between baseline and 18 months. 
The secondary endpoint was the change in the biochemical markers including serum vitamin K1 concentration and plasma CTX, P1NP. 
Other secondary endpoints were the parameters of hip geometry at three other hip sites.

	Planned number of subjects

	Initially it was intended to recruit 150 women with PMO. This number was reduced to 105 women following data monitoring review

	Summary of eligibility criteria 

	Inclusion in the pre-screening part of the study which involves assessment of vitamin K status:

1. Informed consent to pre –screen assessment of vitamin K
2. Ambulatory post-menopausal women aged between 55-85 years 
3. Post-menopausal osteoporosis 
4. Treatment with a bisphosphonate and calcium/vitamin D supplements or a bisphosphonate and calcium/vitamin D replete for at least 12 months

Inclusion into the randomised controlled trial:

1. Informed consent to main study 
2. Serum vitamin K concentration of < 0.3 µg/L (initial entry criteria), then changed to 0.35 µg/L and  ≤ 0.40 µg/L following data monitoring  and review as detailed above 

	IMP, dosage and route of administration 

	The investigational product is phylloquinone or  vitamin K1 (1 mg/day) given as 1 tablet and menatetrenone (vitamin K2) or MK4 45 mg given in 3 divided doses of 15 mgs daily for oral administration.

	Active comparator product(s) 

	Respective placebo tablets

	Maximum duration of treatment of a subject 

	18 mths

	Version and date of protocol amendments 

	Amendment 2 – 18/06/12
Amendment 3 – 03/11/14
Amendment 4 – 16/07/15
Amendment 5 – 07/03/16
Amendment 6 – 13/06/18
Amendment 7 – 27/01/20






Glossary of terms

	Clinical Study Report 		EudraCT Number- 2010-02258712
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7. Publication (reference)
 There has been 1 publication so far (details below) based on the pre-screening data:

‘Moore AE, Kim E, Dulnoan D, Dolan AL, Voong K, Ahmad I, Gorska R, Harrington DJ, Hampson G. Serum vitamin K1 (phylloquinone) is associated with fracture risk and hip strength in post-menopausal osteoporosis: A cross-sectional study. Bone. 2020 Dec;141:115630. doi: 10.1016/j.bone.2020.115630. Epub 2020 Sep 10. PMID: 32919111’.

8. Study period (years)

First patient screened for serum vitamin K (pre-screen FPFV): 13/04/15
Last patient screened (pre-screen LPLV):03/09/18
Date of first patient visit (in RCT FPFV): 29/04/15
Date of last patient visit (in RCT LPLV): 12/08/20

Patient recruitment was completed: 27/09/18

The study had no interruptions (temporary halts) and was not terminated prematurely.


9. Phase of development
Phase 2
10. Objectives
The aim of the study was to assess whether treatment with bisphosphonates combined with vitamin K, in vitamin K deplete post-menopausal women with osteoporosis, and would offer additional benefit on skeletal metabolism and reduce fracture risk. 
1. Primary objective - Change in BMD at the lumber spine, femoral neck and hip at 18 months.
2. Secondary objective - Bone turnover as assessed by the biochemical markers (serum CTX, P1NP). The markers were measured at baseline, 3, 6, 12 and 18 months.  
3. Additional secondary objectives included parameters of hip geometry at three other hip sites, namely narrow neck of femur, intertrochanteric and femoral shaft derived using the HSA software and the DXA scan images acquired during the BMD measurements of the hip at baseline and 18-months.

11. Background and Context 
Osteoporosis is the most common bone disease, and affects one in two postmenopausal women. The clinical sequelae of osteoporosis is the fragility fractures. In UK, there are approximately over 500,000 new osteoporosis-related fractures each year and these comprise of over 79,000 hip fractures and over 65,000 clinical vertebral fractures. These fractures cause severe pain and disability, loss of independence and increased mortality particularly in those who sustain a hip fracture. This places an enormous burden on NHS resources in excess of £4.4 billion annually (1). 

Oral bisphosphonates including alendronate or risedronate are first line treatments in post-menopausal osteoporosis (1). However, fracture risk reduction with these drugs are in the region of 40-60%, which leaves room for the addition of other agents to improve treatment efficacy in this high-risk population (2, 3).

Over the last two decades, several epidemiological and cross-sectional studies have highlighted the importance of vitamin K (best known for its effects on blood clotting) for skeletal health. Several observational studies have shown that low vitamin K status is associated with low bone mineral density (BMD) and increased fracture risk in some populations, although proof of causality is lacking (4,5,6). In a recent meta-analysis of vitamin K intervention trials in post-menopausal or osteoporotic patients, a reduction in clinical fractures for vitamin K compared to controls was seen  (OR, 0.72, 95% CI 0.55 to 0.95) with no difference in vertebral fractures or BMD (7). However, there trials were highly heterogeneous due to variability in study design, length of treatment and treatment regimes in terms of dosage, type of vitamin K used, thus making it difficult to extrapolate the findings into clinical practice.

These intervention studies may also have been hampered by the inclusion of vitamin K replete subjects or healthy non-osteoporotic women as the vitamin K status of the participants was not known in the majority of trials, and it is unclear whether a larger effect would be seen in vitamin K insufficiency. However, despite the conflicting data from the published clinical trials, data so far may indicate that some population groups such as subjects with osteoporosis and/or vitamin K deficiency may be more vulnerable and investigators should study the effect of vitamin K supplementation in this high-risk group. The use of vitamin K in the prevention of bone loss and/or fractures in high-risk post-menopausal women with osteoporosis who are vitamin K deplete should therefore not be dismissed as there have been very few studies in this population.

Whilst we do not advocate using vitamin K1 and K2 (MK4) as single first-line agents in this population, there are interesting preliminary data which show that combined treatment with a bisphosphonate and vitamin K, at least vitamin K2 (MK4), appears to be more effective than single-treatment with a bisphosphonate (8).

We hypothesized that the addition of vitamin K to the conventional treatment protocol for PMO, in women who have sub-optimum vitamin K status as defined by their serum vitamin K1 concentration, would provide further benefits to their bone health and improve fracture risk. This may have a significant impact in clinical practice.

References:
1.NOGG 2017:  Clinical guideline for the prevention and treatment of osteoporosis . https://www.sheffield.ac.uk/NOGG/NOGG%20Guideline%202017.pdf
2.Wells GA, Cranney A, Peterson J, Boucher M, Shea B, Robinson V, et al. Alendronate for the primary and secondary prevention of osteoporotic fractures in postmenopausal women. Cochrane Database Syst Rev. 2008(1):CD001155.
3.Steven T. Harris, MD; Nelson B. Watts, MD; Harry K. Genant, MD; et al. Effects of Risedronate Treatment on Vertebral and Nonvertebral Fractures in Women With Postmenopausal Osteoporosis A Randomized Controlled Trial. JAMA. 1999;282(14):1344-1352. doi:10.1001/jama.282.14.1344
4.Hao G, Zhang B, Gu M, Chen C, Zhang Q, Zhang G, et al. Vitamin K intake and the risk of fractures: A meta-analysis. Medicine. 2017;96(17):e6725. Epub 2017/04/27.
5.Feskanich D, Weber P, Willett WC, Rockett H, Booth SL, Colditz GA. Vitamin K intake and hip fractures in women: a prospective study. The American journal of clinical nutrition. 1999;69(1):74-9. Epub 1999/01/30.
6.Torbergsen AC, Watne LO, Wyller TB, Frihagen F, Stromsoe K, Bohmer T, et al. Vitamin K1 and 25(OH) D  are independently and synergistically associated with a risk for hip fracture in an elderly population: a case control study. Clinical nutrition. 2015;34(1):101-6. Epub 2014/02/25. doi: 10.1016/j.clnu.2014.01.016.
7. Mott A, Bradley T, Wright K, Cockayne ES, Shearer MJ, Adamson J, et al. Effect of vitamin K on bone mineral density and fractures in adults: an updated systematic review and meta-analysis of randomised controlled trials. Osteoporosis international: a journal established as result of cooperation between the European Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 2019;30(8):1543-59. Epub 2019/05/12. doi: 10.1007/s00198-019-04949-0
8. Hirao M, Hashimoto J, Ando W, Ono T, Yoshikawa H. Response of serum carboxylated and undercarboxylated osteocalcin to alendronate monotherapy and combined therapy with vitamin K2 in postmenopausal women. Journal of bone and mineral metabolism. 2008;26(3):260-4. Epub 2008/05/13. doi: 10.1007/s00774-007-0823-3.


12. Methodology
Conceptual Framework 
Post-menopausal women with osteoporosis were recruited in the study as they are a population at high risk of fracture.  The study participants were already established on standard treatment for osteoporosis. 
To test our hypothesis that the addition of vitamin K1 or K2 can have additional effects on skeletal metabolism and fracture risk, we assessed vitamin K status. This was done by measuring serum vitamin K1, which is a biomarker of vitamin K status. Serum concentration of < 0.4 ug/L was the chosen cut-off value as this value was below the median of the study population.
Our outcome measures assessed surrogate markers of fracture risk namely changes in bone mineral density (BMD) as primary outcome. Improvement in BMD have been shown in several clinical trials of osteoporosis drugs to be associated with reduction in incident fractures.
The secondary outcome measures also relate to bone strength namely bone turnover and hip structural and mechanical parameters.
These outcome measures would be compared between the 3 arms of the trial; placebo, vitamin K1 arm and vitamin K2 (MK4) arm after 18 months of treatment. Any differences in the outcome measures after 18 months between the groups will help explain whether vitamin K supplementation in women who have sub-optimum vitamin K status will improve the effectiveness of bisphosphonate on bone health.

Definition of Trial Time Measurements 
The primary outcome was change in BMD. BMD is measured by dual-energy x-ray absorptiometry (DXA) and in clinical trials, post-treatment measurement are usually done at the earliest at 1 year (12 months). In this trial, we chose a longer duration (18 months) as the intervention was a relatively mild one. 
Bone turnover markers change more rapidly than BMD and thus were measured at earlier time points at several intervals to determine any changes over time. This is standard practice in trials of osteoporosis drugs.

Trial Follow-up is 18 months 

Trial Medication 

The trial medication was phylloquinone or vitamin K1 (1 mg) given as 1 tablet/day and menatetrenone (vitamin K2) or MK4 45 mg/day given in 3 divided dose of 15 mgs.

Dosing Regimen 

· The route of administration of the vitamin K1, vitamin K2 (MK4) and placebo was oral. 
· The dosage was 1.0 mg of vitamin K1 or 45 mg in 3 divided 15 mgs doses of vitamin K2 (MK4) or respective placebos, daily for 18 months. 
· Patients were asked to take their vitamin K supplements following or soon after  their meals 
· No special dietary or lifestyle requirements were necessary.
Table : Schedule of events



[image: ]



13. Number of patients (planned and analysed) 

13.1 Planned
105 patients were entered in the RCT and randomized.
12 patients withdrew (reasons for withdrawal listed in the table below)
93 women completed the study
13.2 Analysed
Intention to treat analysis:  91 out of 93 women were included as there were analytical/technical errors with the final DXA measurements which made interpretation inaccurate in 2 patients (the neck of femur in 1 patient and the lumbar spine in the 2nd patient)
Per protocol analysis : 3 patients were excluded because of compliance issues with the IMP,  protocol deviation due to Covid-19 causing delays to the final visit in 2 patients (their final visit was delayed by 5 months), 1 patient had a course of glucocorticoids for 2 months and 1 patient did not comply to oral alendronate (< 50%).

Entered Screening: 105
Entered Treatment: 105
Dropped Treatment due to AEs: 5
Dropped Treatment due to Other: 7
Completed Treatment: 93

Table: The reasons for patient withdrawal from the study

	Patient
	Comments

	
	

	12
	Other (GP stopped oral bisphosphonate)

	15
	Other (failed to attend follow-up visits)

	28
	Other  (because of pill burden)

	29
	AE (Diarrhoea/reflux)

	55
	Other (Lost to follow-up)

	59
	Other (exclusion criteria; Primary Hyperparathyroidism on screening)

	62
	AE (Hip fracture from riding accident)

	68
	AE (Dizziness)

	74
	AE (Pulmonary vein operation)

	77
	Other (Too many commitments outside study) 

	84
	Other  (because of pill burden)

	104
	AE (Spinal fracture) oral bisphosphonate changed to another osteoporosis medication




14. Diagnosis and main criteria for inclusion

Inclusion in the pre-screening part of the study which involved assessment of vitamin K status:

1.	Informed consent to pre –screen assessment of vitamin K
2.	Ambulatory post-menopausal women aged between 55-85 years 
3.	Post-menopausal osteoporosis (history of previous fragility fractures  or BMD evidence of osteoporosis or osteopenia with at least one clinical risk factors such as low BMI, positive family history of osteoporosis)
4.	Treatment with an oral bisphosphonate and calcium/vitamin D supplements or a bisphosphonate and calcium/vitamin D replete for at least 12 months

Inclusion into the randomised controlled trial  

1.	Informed consent to main study 
2.	Serum vitamin K concentration  ≤ 0.40 µg/L


15. Test product, dose and mode of administration

Trial Medication 

The trial medication was phylloquinone or vitamin K1 (1 mg) given as 1 tablet/day and menatetrenone (vitamin K2) or MK4 45 mg/day given in 3 divided dose of 15 mgs or respective placebos.

Dosing Regimen 

· The route of administration of the vitamin K1, vitamin K2 (MK4) and placebo was oral. 
· The dosage was 1.0 mg/day of vitamin K1 or 45 mg/day in 3 divided 15 mgs doses of vitamin K2 (MK4) or respective placebos, daily for 18 months. 
· Patients were asked to take their vitamin K supplements following or soon after  their meals 
· No special dietary or lifestyle requirements were necessary.

Table: Dose of IMP administered to each study participant

16. Duration of treatment

18 months



17. Reference therapy, dose and mode of administration

All participants were on oral bisphosphonate as standard first-line treatment for post-menopausal osteoporosis. Alendronate (70 mg) and risedronate (35 mg) is taken orally weekly, fasting with a glass of water and advised to remain upright and avoid food for at least 30 minutes after taking the drug. Participants were also taking vitamin D 800-1000 IU daily orally to ensure that they remain vitamin D replete. Additional oral calcium supplements were also advised if their dietary intake was < 700 mg/day.

18. Criteria for evaluation: Endpoints

18.1 Primary Efficacy Endpoints
The primary outcome was change in BMD at the lumbar spine, femoral neck and hip, (baseline and 18 months).

18.1.1 Secondary Efficacy Endpoints
The secondary outcome measures were changes in the biochemical parameters including serum CTX and P1NP measured at 3, 6, 12 and 18 months.  Additional secondary outcome measures were parameters of hip geometry at three other hip sites, narrow neck of femur, intertrochanteric and femoral shaft determined using the DXA scan images acquired during the BMD measurements of the hip at baseline and 18-months. 

18.2 Safety

To ensure the safety and wellbeing of the study participants, all subjects had a full medical history and clinical examination at the screening visit to ensure that there were no contra-indications as listed in the exclusion criteria.

The subjects who were eligible to take part in the RCT were monitored at regular intervals where:
· Side-effects and adverse events were recorded and study subjects were withdrawn from the study if they or the investigators had safety and/or tolerability concerns
· Routine safety blood tests (FBC, renal, liver and bone profile, PTH, vitamin D) were collected at screening/baseline and at 18 months as detailed in the study protocol 
· Adverse events and reaction reporting started from the baseline visit and continued until the final visit at 18 months.  If a participant withdrew from trial medication, adverse events and reactions were reported until 1 month after the last dose of IMP.


19. Statistical Methods
Analysis of Efficacy Variables
Primary Efficacy Endpoints
The primary efficacy variable is changes in bone mineral density (BMD) at the lumbar spine, femoral neck and hip, (baseline and 18 months). BMD was  measured at baseline and after 18 months. BMD at the lumbar spine (LS), total hip (TH), femoral neck (FN) was measured by dual energy X-ray absorptiometry (Discovery-A QDR Series, Hologic, Inc. USA).
Analysis was performed as per SAP. The primary endpoints, change in total hip (TH), femoral neck (FN) and lumbar spine (LS) BMD were analysed using ANCOVA.  The 18 month values were compared between the treatment arms and the placebo arm, adjusting for baseline values based on the intention to treat (ITT) population. The estimated treatment effect at 18 months was reported with 95% confidence intervals and corresponding p value. The P value used to determine significance was set at p≤0.0167 in consideration of the multiple comparisons (Bonferrnoni adjustment; 0.05/3). The model was checked for independence of residuals, distribution of residuals, equal variance of residuals, distribution of random effects (as appropriate), and extreme outliers and points with high leverage.

Secondary Efficacy Endpoints
For the secondary endpoints, changes in the bone turnover markers (plasma CTX and P1NP) were analysed using ANCOVA as per the SAP. Similar analyses were carried out for secondary outcomes/efficacy endpoints. The same procedure as for the primary analysis was used replacing the primary with secondary outcome at baseline and at 18 months as appropriate. Additional repeated measures ANCOVA were used to investigate potential differences between the percent changes of P1NP and CTX at 3, 6, 12 and 18 months after baseline. Blood samples were obtained at baseline, 3, 6, 12 and 18 months post-treatment for measurement of plasma CTX and P1NP. 
Additional secondary outcome measures also included hip structural analysis (HSA) which comprise of parameters of hip geometry and mechanical strength at three other hip sites, narrow neck of femur, intertrochanteric and femoral shaft determined using the DXA scan images acquired during the BMD measurements of the hip at baseline and 18-months. Differences in HSA measurements between 18 months and baseline were tested by ANCOVA, adjusting for baseline, similar to the approach used for the analysis of the primary end-point. 
Analyses of further endpoints are exploratory in nature and therefore, no correction for multiple hypotheses testing were made. All statistical tests and 95% confidence intervals are two-sided, and are reported together with  ‘p’ value.

Analysis of Safety Variables
To ensure the safety and wellbeing of the study participants, all subjects had a full medical history and clinical examination at the screening visit to ensure that there were no contra-indications as listed in the exclusion criteria.
The subjects who were eligible to take part in the RCT were monitored at regular intervals where:
•	Side-effects and adverse events were recorded and study subjects were withdrawn from the study if they or the investigators had safety and/or tolerability concerns
•	Routine safety blood tests (FBC, renal, liver and bone profile, PTH, vitamin D) were collected at screening/baseline and at 18 months as detailed in the study protocol.  
•	Adverse events and reaction reporting started from the baseline visit and continued until the final visit at 18 months.  If a participant withdrew from trial medication, adverse events and reactions were reported until 1 month after the last dose of IMP. The tables of SAEs and AEs are shown below. 


20. Summary – Conclusions

20.1 Demographic data
Summary data can be included here. It is mandatory to provide details on gender and age of the treated subjects at a minimum for EudraCT.

The following tables summarise the demographics of the study population:

Table: Demographic data for all patients (safety population)

	Characteristic (mean and SD)
	Baseline (N = 105)

	Age (years)
	67 (6.8)

	Height (cm)
	159.2 (6.0)

	Weight (kg)
	61.6 (13.0)

	BMI (kg/m2)
	24.3 (4.8)

	T-score lumbar spine
	-2.4 (0.9)

	BMD lumbar spine (g/cm2)
	0.8 (0.1)

	T-score femoral neck
	-2.0 (0.9)

	BMD femoral neck (g/cm2)
	0.6 (0.1)

	T-score total hip
	-1.6 (0.8)

	BMD total hip (g/cm2)
	0.8 (0.1)

	Previous fracture n (%)
	65 (61.9)

	Alcohol intake (< 3 units per day) n (%) 
	2 (1.9)

	Current smoker n (%)
	8 (7.6)




Table: Baseline characteristics of the per protocol population Frequency (%) is displayed unless otherwise specified. 

Figure: Gender of the safety population

All the study population were female	      		

Figure: Ethnicity of the safety population

	Ethnic origin
	Number of subjects

	Asian
	0

	Black
	0

	White
	103

	Other
	2

	Total
	105



Figure: Cumulative subject exposure to IMP/placebo by age (at randomisation) 

	Age (years)
	Number of subjects

	55-64
	38

	65-74
	53

	75-85
	14

	Total
	105






20.2 Primary outcome

Include tables and graphs for the outcome data. 

1. Table of baseline demographics by arm (before any withdrawals) including age, BMI, BMD between the 3 groups. mean (SD) and 95% Confidence Interval (CI)
There were no significant differences between the 3 groups

	Characteristics
	ActiveK1/placebo K2,
 N = 35
	  95% CI
	  PlaceboK1/active   K2, 
N=35

	95% CI2
	   Placebo K1/placebo   K2
N=35
	 95% CI2
	    p-   value3

	Age (years)
	65 (6)
	63, 67
	69 (7)
	66, 71
	67 (7)
	65, 70
	0.064

	
BMI (kg/m2)

	24.5 (5.6)
	23, 26
	23.4 (2.5)
	23, 24
	24.9 (5.6)
	23, 27
	0.9

	Total Hip 
BMD (g/cm2)
	0.74 (0.09)
	0.70, 0.77
	0.76 (0.09)
	0.73, 0.79
	0.76 (0.10)
	0.73, 0.80
	0.3

	Total Hip
T score
	-1.70 (0.72)
	-2.0, -1.4
	-1.47 (0.73)
	-1.7, -1.2
	-1.49 (0.82)
	-1.8, -1.2
	0.3

	Femoral neck BMD (g/cm2)
	0.61 (0.09)
	0.58, 0.64
	0.64 (0.10)
	0.60, 0.67
	0.63 (0.09)
	0.60, 0.66
	0.4

	Femoral neck
T score
	-2.15 (0.77)
	-2.4, -1.9
	-1.89 (0.93)
	-2.2, -1.6
	-1.95 (0.85)
	-2.2, -1.7
	0.4

	Lumbar spine BMD (g/cm2)
	0.79 (0.10)
	0.76, 0.83
	0.79 (0.10)
	0.75, 0.82
	0.77 (0.09)
	0.74, 0.81
	0.8

	Lumbar spine
 T score
	-2.27 (0.92)
	-2.6, -2.0
	-2.37 (0.90)
	-2.7, -2.1
	-2.46 (0.82)
	-2.7, -2.2
	0.8




2. Table of baseline biochemical parameters at baseline between the 3 groups

	Biochemical
Parameters
Mean (SD)
	Active K1/placebo K2
	95% CI
	Placebo K1/active K2, 
	95% CI
	Placebo K1/placebo K2
	95% CI
	p-value

	Haemoglobin (g/L)
	134 (8)
	131, 137
	134 (7)
	132, 136
	134 (12)
	130, 138
	0.6

	Sodium (mmol/L)
	140.20 (3.28)
	139, 141
	136.81 (23.46)
	129, 145
	140.09 (3.06)
	139, 141
	0.7

	Potassium (mmol/L)
	4.30 (0.32)
	4.2, 4.4
	4.33 (0.27)
	4.2, 4.4
	4.28 (0.41)
	4.1, 4.4
	0.4

	Creatinine (umol/L)
	65 (9)
	62, 68
	65 (9)
	62, 68
	67 (13)
	63, 72
	>0.9

	eGFR (ml/min)
	81 (14)
	77, 86
	81 (16)
	75, 87
	79 (15)
	73, 84
	0.9

	Albumin corrected calcium (mmol/L) 
	2.39 (0.09)
	2.4, 2.4
	2.39 (0.10)
	2.4, 2.4
	2.35 (0.08)
	2.3, 2.4
	0.12

	Phosphate (mmol/L)
	1.17 (0.33)
	1.1, 1.3
	1.14 (0.16)
	1.1, 1.2
	1.10 (0.17)
	1.0, 1.2
	0.5

	Alkaline Phosphatase (IU/L)
	67 (21)
	60, 74
	59 (15)
	54, 64
	62 (21)
	55, 69
	0.2

	ALT (IU/L)
	19 (8)
	17, 22
	19 (11)
	15, 23
	21 (10)
	18, 24
	0.5

	Parathyroid Hormone (PTH) ng/L
	38 (13)
	33, 42
	37 (12)
	33, 42
	42 (19)
	35, 48
	0.6

	25(OH)vitamin D (nmol/L)
	80 (27)
	70, 89
	83 (29)
	73, 93
	79 (25)
	71, 88
	0.9

	Vitamin K1 (ug/L)
	0.38 (0.23)
	0.30, 0.46
	0.34 (0.26)
	0.25, 0.43
	0.45 (0.26)
	0.36, 0.54
	0.067

	CTX (ug/L)
	0.20 (0.11)
	0.16, 0.24
	0.17 (0.08)
	0.15, 0.20
	0.18 (0.08)
	0.15, 0.20
	0.7

	P1NP (ug/L)
	31 (19)
	24, 37
	26 (12)
	22, 30
	25 (9)
	22, 28
	0.7




Primary outcomes ; Changed in BMD at the total hip, femoral neck and Lumbar spine


1. Total Hip (ITT analysis)
[image: ]

There was no statistically significant difference in post-treatment Total Hip BMD between the groups.  Active K1 treatment shows higher adjusted mean compared to active K2 and placebo, but the difference was not statistically significant (p=0.18). This is possibly due to the increased variability and the small group numbers.

2. Femoral neck  (ITT analysis)

[image: ]
There was no statistically significant difference in post-treatment BMD at the femoral neck between the groups, p = 0.995.

3. Lumbar spine (ITT analysis)

[image: Chart, box and whisker chart

Description automatically generated]
There was no statistically significant difference in post-treatment BMD at the lumbar spine between the groups, p = 0.19.

Primary outcomes (PP analysis)

No significant differences in BMD post-treatment at the total hip, femoral neck and lumbar spine were seen between the 3 groups 

Primary outcomes; exploratory analyses in multivariate analysis correcting for co-variates shown below

Multinomial models (ITT analysis)
1. Multivariate analysis of change in HIP BMD post-treatment compared to placebo
	 
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	0.00684
	0.00546
	1.253
	0.214

	ArmP-K1/A-K2
	0.002689
	0.005497
	0.4892
	0.626

	Baseline serum vitk
	0.004734
	0.008632
	0.5485
	0.5849

	DurationTx with bisphosphonate
	-0.0006704
	0.001237
	-0.5418
	0.5894

	Type of bisphosphonate ALN_RISRIS
	-0.001138
	0.007626
	-0.1492
	0.8817

	age
	0.0001528
	0.0003393
	0.4503
	0.6537

	bmi
	0.0006809
	0.000627
	1.086
	0.2807





2. Multivariate analysis of change in Femoral neck BMD  compared to placebo; no significant difference in change in BMD. BMI was associated with BMD at the femoral neck
	 
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	-0.0003356
	0.01233
	-0.02723
	0.9783

	ArmP-K1/A-K2
	-0.002315
	0.01235
	-0.1874
	0.8518

	Baseline serum vitk
	0.003771
	0.01947
	0.1937
	0.8469

	DurationTx with bisphosphonate 
	-0.002575
	0.002796
	-0.921
	0.3598

	Type of bisphosphonate ALN_RISRIS
	-0.01627
	0.01736
	-0.937
	0.3515

	age
	0.0004208
	0.0007705
	0.5461
	0.5865

	bmi
	0.003151
	0.001232
	2.558
	0.01239


	
	
	
	
	


3 Multivariate analysis of change in Lumbar spine BMD  compared to placebo; no significant difference in change in BMD. Age was associated with BMD at thelumbar spine
		 
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	-0.01329
	0.01101
	-1.208
	0.2306

	ArmP-K1/A-K2
	-0.01233
	0.01106
	-1.114
	0.2683

	Baseline serum vitk
	0.005035
	0.01754
	0.287
	0.7748

	DurationTx with bisphosphonate
	-0.004826
	0.002469
	-1.955
	0.054

	Type of bisphosphonate ALN_RISRIS
	-0.01445
	0.01541
	-0.938
	0.3509

	age
	0.001491
	0.0006893
	2.163
	0.0334

	bmi
	-0.0005398
	0.001214
	-0.4447
	0.6577



	
	
	
	

	
Similar findings were seen in the PP exploratory analyses
	
	
	
	

	Secondary outcomes
1. Biochemical markers of bone turnover
No significant % changes were seen in CTX (marker of bone resorption) compared to baseline at the different timepoints between the 3 groups.
	
	
	
	

	
	
	
	
	


	Timepoints
months
	P-K1/P-K2, 
N = 30
Mean % change
	95% CI
	A-K1/P-K2,
 N = 32
Mean % change
	95% CI
	P-K1/A-K2
 N = 31
Mean % change
	95% CI
	p-value

	3
	5
	-13, 24
	2
	-10, 13
	8
	-6.4, 22
	0.7

	6
	7
	-10.0, 24
	-6
	-18, 5.7
	5
	-9.1, 20
	0.6

	12
	15
	-1.9, 32
	5
	-8.3, 18
	22
	4.3, 40
	0.6

	18
	18
	-4.5, 41
	16
	-5.1, 37
	20
	4.4, 36
	0.7


 
No significant % changes were seen in P1NP (marker of bone formation) compared to baseline at    the different timepoints between the 3 groups.

	Time points
months
	P-K1/P-K2,
N = 30
Mean % change
	95% CI
	A-K1/P-K2,
N = 32
Mean% change
	95% C
	P-K1/A-K2,
N = 31
Mean % change
	95% CI
	p-value

	3
	0
	-6.7, 6.9
	2
	-7.0, 10
	7
	-4.7, 19
	0.6

	6
	11
	-0.93, 23
	-4
	-14, 6.9
	8
	-4.8, 22
	0.2

	12
	29
	1.1, 57
	5
	-9.4, 20
	13
	0.65, 26
	0.2

	18
	22
	11, 32
	7
	-6.4, 21
	40
	-1.2, 81
	0.3




Serum vitamin K1 concentration was significantly higher in the Active K1 arm
	Serum vitamin K1 conc. ug/L(mean (SD)
Timepoints
	Active K1/placebo K2, 
	95% CI
	Placebo K1/active K2 
	95% CI
	Placebo K1/placebo K2 
	95% CI
	p-value

	3 month
	3.12 (1.60)
	2.5, 3.7
	0.43 (0.32)
	0.31, 0.54
	0.46 (0.30)
	0.35, 0.57
	<0.001

	6 month
	3.23 (2.38)
	2.4, 4.1
	0.48 (0.63)
	0.24, 0.71
	0.52 (0.39)
	0.37, 0.66
	<0.001

	12 month
	3.08 (3.09)
	2.0, 4.2
	0.36 (0.20)
	0.29, 0.43
	0.45 (0.32)
	0.33, 0.56
	<0.001

	18 month
	2.56 (2.60)
	1.6, 3.5
	0.40 (0.31)
	0.28, 0.51
	0.59 (0.43)
	0.43, 0.75
	<0.001




2. Hip Structural analysis (HSA) ITT and PP analysis
· ITT analyses; changes in HSA parameters at the narrow neck (NN), inter-trochanter (IT) and femoral shaft (FS) (ITT analysis) 

No significant post-treatment differences were seen in the structural and mechanical  parameters  between the 3 arms   at any sites; NN, IT or FS
In exploratory analyses, following for co-variates as shown below, we observed a decrease in endocortical diameter at the IT compared to placebo in the active vitamin K arm (shown in bold). Change in endocortical diameter was also significantly associated with baseline serum vitamin K1. 
	IT endocortical diameter  
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	-0.1069
	0.05496
	-1.946
	0.0552

	ArmP-K1/A-K2
	-0.03244
	0.05452
	-0.595
	0.5536

	bmi
	-0.001493
	0.005083
	-0.2937
	0.7697

	age
	-0.001618
	0.003397
	-0.4763
	0.6352

	Baseline serum vitk 
	-0.248
	0.08566
	-2.895
	0.004883

	DurationTx with bisphosphonate 
	-0.001268
	0.01252
	-0.1013
	0.9195

	Type of bisphosphonate ALN_RISRIS
	-0.1164
	0.0766
	-1.52
	0.1325



· PP analyses; changes in HSA parameters at the narrow neck (NN), inter-trochanter (IT) and femoral shaft (FS) (PP analysis) 
No significant differences were found in any of the HSA parameters at the NN and IT between the 3 arms. However, Cross-sectional area at the femoral shaft (FS CSA) was found to be significantly different in the active vitamin K1 arm compared to placebo (shown in bold). No significant difference was seen in the active vitamin K2 arm as shown below.
	FS_CSA 
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	-0.08612
	0.03824
	-2.252
	0.02703

	ArmP-K1/A-K2
	-0.05778
	0.03834
	-1.507
	0.1357


· In exploratory analyses, we observed significant differences in endocortical diameter at the IT, CSA and sub-periosteal diameter at the FS in the active vitamin K1 arm compared to placebo (shown in bold)
	IT endocortical diameter 
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	-0.1149
	0.05551
	-2.07
	0.04189

	ArmP-K1/A-K2
	-0.02565
	0.05682
	-0.4515
	0.6529

	bmi
	-0.0003685
	0.005215
	-0.07066
	0.9439

	age
	-0.00139
	0.003431
	-0.4052
	0.6865

	Baseline serum vitamin K
	-0.1599
	0.1025
	-1.561
	0.1227

	DurationTx with bisphosphonate
	0.001174
	0.01277
	0.09198
	0.927

	Type of bisphosphonate ALN_RISRIS
	-0.1209
	0.07682
	-1.573
	0.1199


		FS CSA
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	-0.08838
	0.03971
	-2.225
	0.02902

	ArmP-K1/A-K2
	-0.05123
	0.04047
	-1.266
	0.2095

	bmi
	0.0002804
	0.004451
	0.063
	0.9499

	age
	6.973e-05
	0.002453
	0.02843
	0.9774

	Baseline serum vitamin K
	0.07058
	0.07349
	0.9604
	0.3399

	DurationTx with bisphosphonate
	-0.002199
	0.009045
	-0.2431
	0.8086




	
	
	
	

		FS sub-periosteal diameter 
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	ArmA-K1/P-K2
	-0.05698
	0.02815
	    -2.024
	0.0465

	ArmP-K1/A-K2
	-0.04612
	0.02878
	    -1.602
	0.1132

	bmi
	0.004279
	0.002667
	   1.605
	0.1127

	age
	0.0002175
	0.001748
	   0.1244
	0.9013

	Baseline serum vitamin K1
	-0.04413
	0.05284
	   0.8351
	0.4063

	DurationTx with bisphosphonate 
	-0.01155
	0.006518
	   -1.772
	0.08045

	Type of bisphosphonate ALN_RISRIS
	-0.0651
	0.03966
	-1.641
	0.1048



	
	
	
	

	Observations
Twelve fractures occurred in 11 patients during the study, placebo n=6, active vitamin K1 n=4, active vitamin K2 n=2. The number of fractures in each arm was small. The study was not powered to detect incident fractures as outcomes. 
Summary 
	
	
	
	

	In summary, we did not observe any significant difference in change in BMD and bone turnover markers between the treatment arms of the trial compared to placebo suggesting that vitamin K may exert its effect on the skeleton independently of BMD or bone turnover. 
Other components of bone strength may be involved including structural /geometrical parameters. We observed changes in some of the geometric HSA parameters at the IT and FS regions suggesting that the addition of Vitamin K1 to bisphosphonate in the treatment of post-menopausal osteoporosis may have an effect on cortical geometry and bone size which are important contributors to bone strength. 
In ageing, adaptive periosteal expansion occurs and with endocortical resorption, this leads to widening of both periosteal and endocortical diameters and greater cross-sectional area resulting in wider bones and a more peripheral distribution of bone material. The addition of vitamin K1 in the treatment of osteoporosis may reduce these age-related changes and cortical thinning by improving the bone material properties through the function of vitamin K-dependent calcium binding proteins and may have a positive effect on bone resistance. 
Biomechanical factors of femur geometry have been implicated in the pathogenesis of atypical femoral fractures (AFF). Reductions in outer diameter and cross-sectional area at the FS with vitamin K1 in patients on bisphosphonate may also protect against the risk of shaft AFF, particularly in patients on long term bisphosphonates. Studies have shown that the width of the femur is wider in patients with shaft AFF.
The study has several limitations including the small size, short duration (18 months) as it may take longer for changes in BMD and/or the geometric/structural parameters to be seen, particularly at cortical rich sites. Nevertheless, the effect of vitamin K on bone geometry parameters as seen in this study merits to be elucidated as it could have an additive impact on fracture risk, particularly as the incorporation of bisphosphonates in bone matrix at cortical sites is lower and bisphosphonates effect on bone material properties is still unclear.   
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	






20.3 Safety results

Provide a summary of the number of subjects that experienced an AE, the total number of AEs and SAEs/SARs/SUSARs. Provide details of any deaths.


	Safety characteristic
	Total number 

	Number of subjects who experienced an AE
	75

	Number of AEs
	245

	Number of SAEs
	11

	Number of SARs
	0

	Number of SUSARs
	0

	Number of deaths
	0



Table: Listing of Adverse Events for all patients (state which version of the MedDRA dictionary or other medical dictionary was used to code the events) 



	PIN
	System
	Adverse event

	01002
	Gastrointestinal
	Diarrhoea

	01002
	Immune system
	Fever

	01002
	Cardiovascular
	Chest pain

	01002
	CNS
	Syncope

	01002
	Respiratory
	Emphysema

	01002
	Renal
	Urinary tract infection (UTI)

	01003
	Respiratory
	Chest infection

	01003
	Skin
	Cellulitis

	01003
	Respiratory
	Chest infection

	01003
	Respiratory
	Chest infection

	01003
	Respiratory
	Chest infection

	01003
	Respiratory
	Upper respiratory tract infection (URTI)

	01003
	Musculo-skeletal
	Shoulder pain

	01003
	Respiratory
	Cough

	01003
	Gastrointestinal
	Reflux disease

	01003
	Gastrointestinal
	Vomiting

	01003
	Musculo-skeletal
	Foot injury

	01003
	Musculo-skeletal
	Trigger finger

	01003
	Respiratory
	Asthma

	01005
	Musculo-skeletal
	Swollen hand

	01007
	Musculo-skeletal
	Arm pain

	01007
	Musculo-skeletal
	Peripheral fracture

	01007
	CNS
	Syncope

	01008
	Haematology
	Bruising

	01009
	Respiratory
	Chest infection

	01009
	Respiratory
	Lung shadow

	01009
	CNS
	Balance disorder

	01009
	Respiratory
	URTI

	01010
	Endocrine
	Hypothyroidism

	01011
	Respiratory
	Chest infection

	01011
	Respiratory
	Chest infection

	01011
	Respiratory
	Cough

	01011
	Immune system
	Hayfever

	01011
	CNS
	Headache

	01011
	Vascular disorder
	Vasomotor symptom

	01011
	ENT
	Husky voice

	01011
	Respiratory
	Cough

	01011
	Respiratory
	Cough

	01011
	Musculo-skeletal
	Foot pain

	01011
	CNS
	Headache

	01011
	Musculo-skeletal
	Knee pain

	01011
	CNS
	Dizziness

	01011
	CNS
	Dizziness

	01011
	CNS
	Dizziness

	01011
	Eye
	Vision disturbance

	01011
	CNS
	Headache

	01011
	ENT
	Sore throat

	01011
	Gastrointestinal
	Stomach upset

	01011
	Musculo-skeletal
	Shoulder pain

	01011
	CNS
	Headache

	01011
	Musculo-skeletal
	Arm pain

	01011
	CNS
	Numbness of tongue

	01011
	ENT
	Sore throat

	01011
	ENT
	Sore throat

	01011
	Gastrointestinal
	Abdominal pain

	01011
	Musculo-skeletal
	Arm pain

	01013
	Anorectal
	Anal polyp

	01013
	Respiratory
	Asthma

	01013
	Respiratory
	Chest infection

	01013
	Infection
	Pilonidal abscess

	01013
	CNS
	Headache

	01013
	Eye
	Eye capsulotomy

	01013
	Infection
	Pilonidal abscess

	01013
	Eye
	Cataract extraction

	01013
	Eye
	Cellulitis

	01014
	Mental Health
	Anxiety

	01014
	Gastrointestinal
	Stomach upset

	01014
	Musculo-skeletal
	Swollen ankle

	01014
	Respiratory
	URTI

	01015
	Endocrine 
	Cold feeling

	01018
	Cardiovascular
	Raised cholesterol

	01018
	Musculo-skeletal
	Trapped nerve 

	01021
	Musculo-skeletal
	Peripheral fracture

	01022
	Haematology
	Anaemia

	01022
	Musculo-skeletal
	Leg pain

	01022
	Gastrointestinal
	Diverticular disease

	01022
	General
	Fatigue

	01022
	Skin
	Cellulitis

	01022
	Anorectal
	Haemorrhoids

	01022
	CNS
	Numbness of foot

	01022
	Gastrointestinal
	Weight loss

	01022
	CNS
	Balance disorder

	01022
	Renal
	UTI

	01023
	CNS
	Numbness in legs

	01023
	Musculo-skeletal
	Shoulder Injury

	01026
	Musculo-skeletal
	Finger pain

	01026
	Skin
	Cellulitis

	01027
	Infection
	Shoulder abscess

	01027
	Haematology
	Bruising

	01029
	Gastrointestinal
	Diarrhoea

	01029
	Gastrointestinal
	Stomach pain

	01029
	Gastrointestinal
	Reflux disease

	01030
	Mental Health
	Anxiety

	01030
	Respiratory
	Chest infection

	01030
	Respiratory
	Chest infection

	01030
	Musculo-skeletal
	Old vertebral fracture

	01030
	Respiratory
	Cough

	01030
	Musculo-skeletal
	Disc disease

	01030
	Respiratory
	Dyspnea

	01030
	Musculo-skeletal
	Spine osteoarthritis 

	01031
	Musculo-skeletal
	Baker's cyst

	01031
	Musculo-skeletal
	Leg pain

	01031
	Musculo-skeletal
	Wrist fracture

	01033
	Skin
	Bowen's disease

	01033
	Skin
	Excision of basal cell carcinoma 

	01034
	Gastrointestinal
	Hiatus Hernia

	01034
	Immune system
	Allergic reaction to insect bite

	01034
	Haematology
	Anaemia

	01034
	Musculo-skeletal
	Injury from an assault

	01034
	Musculo-skeletal
	Cervical nerve compression

	01034
	Vascular disorder
	Vasomotor symptom

	01034
	Gastrointestinal
	Gastritis

	01034
	Renal
	Haematuria

	01034
	Cardiovascular
	Hypotension

	01034
	Gastrointestinal
	Reflux disease

	01034
	ENT
	Sore throat

	01034
	Gastrointestinal
	Stomach cramps

	01034
	Eye
	Swollen eyes

	01034
	ENT
	Sore throat

	01034
	Gastrointestinal
	Weight loss

	01034
	Gastrointestinal
	Diverticular disease

	01035
	Musculo-skeletal
	Knee injury

	01035
	Musculo-skeletal
	Hand osteoarthritis 

	01036
	Gastrointestinal
	Change in bowel habits

	01036
	Musculo-skeletal
	Shoulder osteoarthritis 

	01036
	General
	Fatigue

	01036
	ENT
	Nasal obstruction 

	01036
	ENT
	Sinusitis

	01036
	ENT
	Sore throat

	01036
	Respiratory
	URTI

	01036
	Renal
	UTI

	01037
	Eye 
	Conjunctivitis

	01037
	Gastrointestinal
	Nausea

	01037
	Gastrointestinal
	Poor appetite

	01037
	Respiratory
	Chest tightness

	01038
	Musculo-skeletal
	Knee osteoarthritis

	01038
	Skin
	Excision of mole 

	01039
	Gastrointestinal
	Loose stools

	01040
	Musculo-skeletal
	Back pain

	01041
	Respiratory
	Chest infection

	01041
	Breast
	History of breast cancer

	01042
	Dental
	Tooth infection

	01043
	CNS
	Dizziness

	01043
	Dental
	Jaw Disc displacement with reduction (DDWR)

	01043
	Dental
	Jaw pain

	01043
	Dental
	New dentures

	01045
	Respiratory
	URTI

	01045
	General 
	Low mood

	01047
	Eye
	Bilateral Cataract extraction

	01049
	Respiratory
	URTI

	01050
	Skin
	Shin bruise

	01050
	Gastrointestinal
	Colonoscopy

	01052
	Gastrointestinal
	Blood in stools

	01052
	Eye
	Eye floaters

	01052
	Musculo-skeletal
	Peripheral fracture

	01052
	CNS
	Neuropathic pain

	01052
	Musculo-skeletal
	Thigh pain

	01052
	Musculo-skeletal
	Knee pain

	01052
	Musculo-skeletal
	Wrist pain

	01052
	Musculo-skeletal
	Old vertebral fracture

	01053
	Cardiovascular
	Atrial fibrillation

	01053
	Musculo-skeletal
	Back pain

	01053
	Cardiovascular
	Hypotension

	01054
	Eye
	Vision disturbance

	01054
	Gastrointestinal
	Nausea

	01054
	Eye
	Shafer's sign

	01054
	Respiratory
	URTI

	01055
	Respiratory
	URTI

	01057
	Respiratory
	Chest infection

	01057
	Gastrointestinal
	Diarrhoea

	01057
	Gastrointestinal
	Nausea

	01058
	Renal
	UTI

	01058
	Gastrointestinal
	Nausea

	01058
	Renal
	UTI

	01058
	Musculo-skeletal
	Foot tendon injury

	01058
	Renal
	Ureteropelvic junction (UPJ) obstruction

	01062
	Musculo-skeletal
	Hip fracture

	01063
	Immune System
	Hayfever

	01063
	Skin
	Insect bites

	01063
	Respiratory
	URTI

	01063
	Respiratory
	URTI

	01063
	Respiratory
	URTI

	01065
	Breast
	Breast cancer 

	01066
	Respiratory
	Chest infection

	01067
	Musculo-skeletal
	Shoulder Osteoarthritis

	01067
	Gastrointestinal
	Reflux disease

	01068
	CNS
	Dizziness

	01068
	CNS
	Dizziness

	01069
	Renal
	Dark urine

	01070
	Musculo-skeletal
	Arm and leg pain

	01070
	Gastrointestinal
	Reflux disease

	01072
	Musculo-skeletal
	Peripheral fracture

	01072
	Musculo-skeletal
	Ankle tendon injury

	01072
	Gastrointestinal
	Bloating

	01072
	Musculo-skeletal
	Swollen ankle

	01073
	Musculo-skeletal
	Knee pain

	01073
	Surgical procedures
	Hip replacement

	01074
	Cardiovascular
	Atrial fibrillation

	01074
	Cardiovascular
	Pulmonary vein operation

	01078
	Musculo-skeletal
	Knee injury

	01081
	Gastrointestinal
	Constipation

	01082
	Musculo-skeletal
	Back pain

	01083
	Respiratory
	Chest infection

	01083
	CNS
	Occipital neuralgia 

	01083
	Musculo-skeletal
	Knee injury

	01085
	CNS
	Headache

	01085
	Musculo-skeletal
	Back pain

	01085
	Musculo-skeletal
	Back pain

	01086
	Respiratory
	Dyspnea

	01086
	Cardiovascular
	Aortic dilatation  

	01086
	Musculo-skeletal
	Shoulder pain

	01087
	Other-investigation
	HIV exposure

	01087
	Anorectal
	Anal polyp

	01088
	Gastrointestinal
	Gastroenteritis

	01088
	Musculo-skeletal
	Trigger finger

	01089
	Haematology
	Anaemia

	01089
	Musculo-skeletal
	Shoulder pain

	01090
	ENT
	Sinusitis

	01090
	Respiratory
	URTI

	01090
	Respiratory
	URTI

	01090
	Musculo-skeletal
	Wrist fracture

	01090
	Musculo-skeletal
	Wrist fracture

	01091
	Respiratory
	URTI

	01092
	Haematology
	Bruising

	01092
	Haemato-oncology
	Chronic myelomonocytic leukemia (CMML-0)

	01092
	Dental
	Tooth infection

	01093
	Musculo-skeletal
	Old vertebral fracture 

	01093
	Vascular disorder
	Vasomotor symptom

	01095
	Musculo-skeletal
	Back injury

	01095
	Musculo-skeletal
	Wrist fracture

	01097
	Renal
	UTI

	01098
	Musculo-skeletal
	Rib fracture

	01099
	Skin
	Actinic keratoses

	01099
	Gastrointestinal
	Diarrhoea

	01099
	Gastrointestinal
	Vomiting

	01100
	Musculo-skeletal
	Knee injury

	01101
	Gastrointestinal
	Abdominal pain

	01102
	Musculo-skeletal
	Rib fracture

	01102
	Respiratory
	Cough

	01102
	Musculo-skeletal
	Rib injury

	01102
	Gastrointestinal
	Reflux disease

	01103
	Respiratory
	Cough

	01104
	Musculo-skeletal
	Vertebral fracture 

	01105
	Musculo-skeletal
	Shoulder replacement

	01105
	Gastrointestinal
	Vomiting












Table: Listing of Serious Adverse Events for all patients


	System Organ Class
	Preferred Term

	Infections and immunity
	Anaphylactic reaction to antibiotic 

	Respiratory, thoracic and mediastinal disorders
	Pneumonia requiring hospitalisation

	Infections and immunity
	Inflammatory mass following gluteal abscess requiring hospitalisation

	Cardiovascular, Respiratory, thoracic and mediastinal disorders
	Oedema , cardiac failure and chest infection

	Central Nervous System
	Pseudomeningocele

	Gastro-intestinal Tract
	Investigation for multiple small intraperitoneal nodules – admitted for biopsy

	Musculoskeletal and connective tissue disorders
	Planned Surgery – arthroscopic arthrolysis of shoulder contracture

	Musculoskeletal and connective tissue disorders
	Neck of Femur (NOF) hip fracture

	Respiratory, thoracic and mediastinal disorders
	Exacerbation of COPD

	Skin and subcutaneous tissue disorders
	Erythroderma

	Infections and immunity
	Sepsis due to infection of shoulder prosthesis following hemiarthroplasty



Within the per protocol population (n= 105), a total of 245 AEs, and 11 SAEs, were identified as treatment‐emergent and included in the safety analysis. Summary tables for AEs and SAEs are presented in the appendix of this synopsis.

Overall, 75 patients (71.4%) patients experienced at least one AE. The proportion that experienced at least one SAE was 7.6% (n=8). 

There were no adverse drug reactions (ADRs), no Serious Adverse Reactions (SARs), no unexpected SARs and no SUSARs.



20.4 Conclusion

Please see summary above.


21. Date of Report

This is version 2.0 of the Clinical Study Report synopsis, dated 30/May/2022.
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APPENDICES
																			

i) Summary of treatment‐emergent AEs in the per protocol population


	[bookmark: _Hlk8134846]System Organ Class
(Current list of MedDRA SOC)
	Preferred Term
(below are examples of preferred terms-please update)
	Number of Subjects Experiencing the AE in Active Arm : K1 (ideally list number and percentage e.g. 10 /12 subjects would be listed as 10 (83.33%)
	Total Number of Occurrences of the AE: K1
(10 subjects may have experienced the same AE multiple times throughout the trial e.g. there were 20 occurrences of the same event)
	Number of Subjects Experiencing the AE in Active Arm ; K2(ideally list number and percentage e.g. 10 /12 subjects would be listed as 10 (83.33%)


	Total Number of Occurrences of the AE: K2
(10 subjects may have experienced the same AE multiple times throughout the trial e.g. there were 20 occurrences of the same event)
	Number of Subjects Experiencing the AE in Placebo Arm (ideally list number and percentage e.g. 10 /12 subjects would be listed as 10 (83.33%)
	Total Number of Occurrences of the AE: placebo
(10 subjects may have experienced the same AE multiple times throughout the trial e.g. there were 20 occurrences of the same event)

	Blood and lymphatic system disorders
	Anaemia
Bruising
Chronic myelomonocytic leukemia (CMML-0)

	1 (2.85%)
0 (0%)

0 (0%)
	1
0

0

	0 (0%)
2 (5.71%)

1 (2.85%)
	0
2

1
	2 (5.71%)
1 (2.85%)

0 (0%)
	2
1

0

	Cardiac disorders
	Chest pain
Raised cholesterol
Oedema
Hypotension
Atrial fibrillation
Pulmonary vein operation
Aortic dilatation  
	0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
0 (0%)
1 (2.85%)
	0
0
1
0
0
0
1
	1 (2.85%)
1 (2.85%)
0 (0%)
1 (2.85%)
2 (5.71%) 
1 (2.85%)
0 (0%)
	1
1
0
1
2
1
0
	0 (0%)
0 (0%)
0 (0%)
1 (2.85%) 
0 (0%)
0 (0%)
0 (0%)
	0
0
0
1
0
0
0

	Ear, Nose and Throat disorders
	Sore throat
Husky voice
Nasal obstruction 
Sinusitis
	1 (2.85%)
1 (2.85%)
0 (0%)
0 (0%)
	3
1
0
0
	1 (2.85%)
0 (0%)
1 (2.85%)
1 (2.85%)
	1
0
1
1
	1 (2.85%) 
0 (0%)
0 (0%)
1 (2.85%) 
	2
0
0
1

	Eye Disorders
	Vision disturbance
Eye capsulotomy
Cataract extraction
Cellulitis around eye
Swollen eyes
Conjunctivitis
Eye floaters
Shafer's sign
	1 (2.85%)
0 (0%) 
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
	1
0
0
0
0
0
1
0
	0 (0%)
1 (2.85%) 
2 (5.71%)
1 (2.85%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
	0
1
2
1
0
1
0
0

	1 (2.85%)
0 (0%)
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
1 (2.85%) 
	1
0
0
0
1
0
0
1

	Gastrointestinal disorders
	Diarrhoea
Reflux disease
Vomiting
Stomach upset
Abdominal pain
Diverticular disease
Weight loss
Stomach pain
Hiatus Hernia
Gastritis
Stomach cramps
Change in bowel habits
Nausea
Poor appetite
Loose stools
Intraperitoneal nodules
Colonoscopy (routine screening)
Blood in stools
Bloating
Constipation
Gastroenteritis

	0 (0%)
2 (5.71%)
1 (2.85%)
2 (5.71%)
1 (2.85%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%) 
0 (0%)
0 (0%)

0 (0%)
0 (0%)
1 (2.85%) 
1 (2.85%) 

0 (0%)

1 (2.85%)
0 (0%)
1 (2.85%)
0 (0%)
	0
2
1
2
1
0
0
0
0
0
0
0

0
0
1
1

0

1
0
1
0
	3 (8.57%)
2 (5.71%)
0 (0%)
0 (0%)
1 (2.85%) 
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
0 (0%)
1 (2.85%) 

2 (5.71%) 
1 (2.85%)
0 (0%)
0 (0%)

1 (2.85%)

0 (0%)
0 (0%)
0 (0%)
1 (2.85%)

	3
2
0
0
1
0
0
1
0
0
0
1

2
1
0
0

1

0
0
0
1


	1 (2.85%) 
2 (5.71%)
2 (5.71%)
0 (0%)
0 (0%)
2 (5.71%) 
2 (5.71%)
0 (0%)
1 (2.85%)
1 (2.85%)
1 (2.85%)
0 (0%)

2 (5.71%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)

0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
	1
2
2
0
0
2
2
0
1
1
1
0

2
0
0
0

0

0
1
0
0


	General disorders and administration site conditions
	Fatigue
Low mood
	0 (0%) 
0 (0%)
	0
0
	1 (2.85%)
1 (2.85%)
	1
1
	1 (2.85%)
0 (0%) 
	1
0

	Immune system disorders
	Fever
Hayfever
Allergic reaction to insect bite
Anaphylactic reaction to antibiotics
	0 (0%)
1 (2.85%)
0 (0%)

0 (0%)
	0
1
0

0
	1 (2.85%)
0 (0%)
0 (0%)

1 (2.85%)
	1
0
0

1
	0 (0%) 
1 (2.85%) 
1 (2.85%)

0 (0%)
	0
1
1

0

	Infections and infestations
	Pilonidal abscess
Sepsis
Shoulder abscess
	0 (0%)
0 (0%)
0 (0%)
	0
0
0
	1 (2.85%)
0 (0%)
0 (0%)
	3
0
0
	0 (0%)
1 (2.85%)
1 (2.85%)
	0
1
1

	Investigations
	HIV exposure
	0 (0%)
	0
	0 (0%)
	0
	1 (2.85%)
	1

	Metabolism /endocrine disorders
	Hypothyroidism
Cold feeling
	0 (0%)
0 (0%)
	0
0
	1 (2.85%)
0 (0%)
	1
0
	0 (0%)
1 (2.85%)
	0
1

	Musculoskeletal and connective tissue disorders
	Shoulder pain
Foot injury
Trigger finger
Swollen hand
Arm pain
Peripheral fracture
Foot pain
Knee pain
Swollen ankle
Trapped nerve 
Leg pain
Shoulder Injury
Finger pain
Old vertebral fracture
Disc disease
Spine osteoarthritis 
Baker's cyst
Wrist fracture
Injury from an assault
Cervical nerve compression
Knee injury
Hand osteoarthritis 
Shoulder osteoarthritis 
Knee osteoarthritis
Back pain
Thigh pain
Wrist pain
Foot tendon injury
Hip fracture
Shoulder contracture
Arm and leg pain
Ankle tendon injury
Back injury
Rib fracture
Rib injury
Vertebral fracture 
Shoulder replacement
	4 (11.42%)
1 (2.85%)
1 (2.85%)
1 (2.85%)
2 (5.71%)
2 (5.71%) 
1 (2.85%)
2 (5.71%)
1 (2.85%)
0 (0%)
1 (2.85%)
1 (2.85%)
0 (0%)
3 (8.57%)

1 (2.85%)
1 (2.85%)
1 (2.85%)
1 (2.85%)
0 (0%)

0 (0%) 

3 (8.57%)
1 (2.85%) 
0 (0%)

0 (0%)
0 (0%)
1 (2.85%)
1 (2.85%)
0 (0%)
1 (2.85%)
0 (0%)

1 (2.85%)
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
0 (0%)
	4
1
1
1
3
2
1
2
1
0
1
1
0
3

1
1
1
1
0

0

3
1
0

0
0
1
1
0
1
0

1
0
0
1
0
0
0

	0 (0%)
0 (0%)
1 (2.85%) 
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)

0 (0%)
0 (0%) 
0 (0%)
1 (2.85%)
0 (0%)

0 (0%)

0 (0%)
0 (0%)
2 (5.71%)

0 (0%)
4 (11.42%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (2.85%)

0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
1 (2.85%) 
0 (0%)
	0
0
1
0
0
0
0
0
0
1
0
0
1
0

0
0
0
1
0

0

0
0
2

0
4
0
0
0
0
1

0
0
1
0
0
1
0
	0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
2 (5.71%)
0 (0%)
1 (2.85%)
1 (2.85%)
0 (0%)
1 (2.85%) 
0 (0%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
1 (2.85%)
1 (2.85%)

1 (2.85%)

1 (2.85%)
0 (0%)
0 (0%)

1 (2.85%)
1 (2.85%)
0 (0%)
0 (0%)
1 (2.85%)
1 (2.85%)
0 (0%)

0 (0%)
1 (2.85%)
0 (0%)
1 (2.85%)
1 (2.85%)
0 (0%)
1 (2.85%)
	0
0
0
0
0
2
0
1
1
0
1
0
0
0

0
0
0
2
1

1

1
0
0

1
1
0
0
1
1
0

0
1
0
1
1
0
1

	Anorectal disorder
	Anal polyp
Haemorrhoids
	0 (0%)
0 (0%)
	0
0
	1 (2.85%)
0 (0%)
	1
0
	1 (2.85%)
1 (2.85%)
	1
1

	Nervous system disorders
	Dizziness
Headache
Balance disorder
Syncope
Occipital neuralgia
Neuropathic pain
Numbness of tongue
Numbness of foot
Numbness of legs
	2 (5.71%)
1 (2.85%)
0 (0%)
1 (2.85%)
1 (2.85%)
1 (2.85%)
1 (2.85%)
0 (0%)
1 (2.85%)
	4
4
0
1
1
1
1
0
1
	0 (0%)
2 (5.71%)
0 (0%)
1 (2.85%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
	0
2
0
1
0
0
0
0
0
	1 (2.85%)
0 (0%)
2 (5.71%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
	2
0
2
0
0
0
0
1
0

	Product issues
	
	
	
	
	
	
	

	Psychiatric disorders/mental health
	Anxiety

	2 (5.71%) 
	2
	0 (0%)
	0
	0 (0%)
	0

	Renal and urinary disorders
	Urinary Tract Infection
Haematuria

Ureteropelvic junction (UPJ) obstruction

Dark Urine

	0 (0%)

0 (0%) 

0 (0%)


1 (2.85%)
	0

0

0


1
	3 (8.57%)

0 (0%) 

0 (0%)


0 (0%)
	3

0

0


0
	2 (5.71%) 

1 (2.85%) 

1 (2.85%) 


0 (0%)
	3

1

1


0

	Reproductive system and breast disorders
	History of breast cancer
Breast cancer
	1 (2.85%) 

1 (2.85%)
	1

1
	0 (0%) 

0 (0%)
	0

0
	0 (0%) 

0 (0%)
	0

0

	Respiratory, thoracic and mediastinal disorders
	Chest Infection
Cough
Upper Respiratory Tract Infection 
Dyspnoea
Asthma
Emphysema
Lung Shadow
Chest tightness
	5 (14.28%)
4 (11.42%)
4 (11.42% )

2 (5.71%)
1 (2.85%) 
0 (0%)
0 (0%)
0 (0%)
	12
6
4

2
1
0
0
0

	2 (5.71%)
0 (0%)
2 (5.71%)

0 (0%)
1 (2.85%)
1 (2.85%)
0 (0%)
1 (2.85%)
	2
0
2

0
1
1
0
1
	2 (5.71%)
1 (2.85%)
5 (14.28%)

0 (0%)
0 (0%)
0 (0%)
1 (2.85%)
0 (0%)
	2
1
8

0
0
0
1
0

	Skin and subcutaneous tissue disorders
	Cellulitis
Bowen’s disease
Basal cell carcinoma (excision)
Excision of mole
Actinic keratosis
Skin bruise on shin
Itching from Insect bite

	1 (2.85%) 
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
	1
0
0

0
0
0
0

	1 (2.85%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
1 (2.85%)
0 (0%)

	1
0
0

0
0
1
0


	1 (2.85%) 
1 (2.85%)
1 (2.85%)

1 (2.85%)
1 (2.85%) 
0 (0%)
1 (2.85%)

	1
1
1

1
1
0
1


	Surgical and medical procedures
	Hip replacement
	0 (0%)
	0
	0 (0%)
	0
	1 (2.85%) 
	1

	Dental disorders
	Tooth infection

Jaw Disc displacement with reduction (DDWR)

Jaw pain

New dentures

	0 (0%)


1 (2.85%)

1 (2.85%)

1 (2.85%)
	0


1

1

1
	2 (5.71%)


0 (0%)

0 (0%)

0 (0%)
	2


0

0

0
	0 (0%)


0 (0%)

0 (0%)

0 (0%)
	0


0

0

0

	Vascular disorders
	Hot flush
	2 (5.71%)
	2
	0 (0%)
	0
	1 (2.85%) 
	1





ii) Summary of treatment‐emergent ARs in the per protocol population
Not applicable



iii) Summary of treatment‐emergent SAEs in the study population
	System Organ Class
(Current list of MedDRA SOC)
	Preferred Term
(below are examples of preferred terms-please update)
	Number of Subjects Experiencing the AE in Active Arm : K1 (ideally list number and percentage e.g. 10 /12 subjects would be listed as 10 (83.33%)
	Total Number of Occurrences of the AE: K1
(10 subjects may have experienced the same AE multiple times throughout the trial e.g. there were 20 occurrences of the same event)
	Number of Subjects Experiencing the AE in Active Arm ; K2(ideally list number and percentage e.g. 10 /12 subjects would be listed as 10 (83.33%)


	Total Number of Occurrences of the AE: K2
(10 subjects may have experienced the same AE multiple times throughout the trial e.g. there were 20 occurrences of the same event)
	Number of Subjects Experiencing the AE in Placebo Arm (ideally list number and percentage e.g. 10 /12 subjects would be listed as 10 (83.33%)
	Total Number of Occurrences of the AE: placebo
(10 subjects may have experienced the same AE multiple times throughout the trial e.g. there were 20 occurrences of the same event)

	Infections and immunity
	Anaphylactic reaction to antibiotic
Inflammatory mass
Sepsis 
	0 (0%)

0 (0%)
0 (0%)
	0

0
0
	1 (2.85%)

1 (2.85%)
0 (0%)
	1

1
0
	0 (0%) 

0 (0%)
1 (2.85%)
	0

0
1

	Respiratory, thoracic and mediastinal disorders
	Pneumonia
Exacerbation of COPD
	1 (2.85%)
1 (2.85%)
	1
1
	0 (0%)
0 (0%)
	0
0
	0 (0%) 
0 (0%)
	0
0

	Cardiovascular, Respiratory, thoracic and mediastinal disorders
	Oedema , cardiac failure and chest infection
	1 (2.85%)
	1
	0 (0%)
	0
	0 (0%) 
	0

	Central Nervous System
	Pseudomeningocele
	0 (0%)
	0
	0 (0%)
	0
	1 (2.85%) 
	1

	Gastro-intestinal Tract
	Multiple small intraperitoneal nodules – admitted for biopsy
	1 (2.85%)
	1
	0 (0%)
	0
	0 (0%) 
	0

	Musculoskeletal and connective tissue disorders
	Planned Surgery – arthroscopic arthrolysis of shoulder contracture
Neck of Femur (NOF) hip fracture
	0 (0%)



0 (0%)

	0



0
	1 (2.85%)



0 (0%)
	1



0
	0 (0%)



1 (2.85%) 
	0



1

	Skin and subcutaneous tissue disorders
	Erythroderma
	0 (0%)
	0
	0 (0%)
	0
	1 (2.85%) 
	1




iv) Summary of treatment‐emergent SARs in the study population
	
Not applicable
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