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SUMMARY 
STUDY TITLE Randomised trial of Teriparatide followed by Zoledronic acid versus 

standard care to prevent fractures in adults with Osteogenesis 
Imperfecta (OI) 

SHORT TITLE AND 
ACRONYM 

Treatment of Osteogenesis Imperfecta with Parathyroid hormone and 
Zoledronic acid (TOPaZ) 

BACKGROUND Osteogenesis imperfecta is an inherited skeletal disorder 
characterised by increased risk of fragility fractures. 

Bisphosphonates are frequently prescribed for adult patients with OI 
with the aim of preventing fractures but the evidence base for efficacy 
is poor. Recent evidence suggests that the bone anabolic agent 
teriparatide (TPTD) increases bone mineral density (BMD) and may 
have the potential to prevent fractures in osteogenesis imperfecta  

STUDY OBJECTIVES Primary Objective 

To investigate if a two-year course of TPTD followed by antiresorptive 
therapy with a single infusion of zoledronic acid (ZA) in adults with OI 
reduces the proportion of patients who experience a fracture as 
compared with standard care  

Secondary Objectives 

To investigate if a two-year course of TPTD followed by antiresorptive 
therapy with a single infusion of ZA in adults with OI reduces the total 
number of fractures, reduces the risk of vertebral fractures; or affects 
bone pain, quality of life and functional status as compared with 
standard care. 

Mechanistic Objective 

To understand which baseline characteristics of adults with OI, such 
as age, clinical subtype of OI, genetic diagnosis, bone turnover, BMD, 
and previous treatment influences the occurrence of fractures and/or 
the response to treatment  

STUDY 
POPULATION 

Adult patients with a clinical diagnosis of OI who are willing and able 
to give informed consent and who do not have contraindications to the 
study medications.  

STUDY TREATMENT Participants will be randomised in a 1:1 ratio to receive standard care 
for the duration of the study or TPTD for 2 years followed by an infusion 
of ZA or another antiresorptive agent in the event that ZA is 
contraindicated. 

STUDY 
ASSESSMENTS 

The baseline assessment will include dual energy x-ray absorptiometry 
(DEXA), spine x-rays, safety bloods, medical and fracture history, pain 
(brief pain inventory, BPI) and quality of life (SF36, HAQ, EQ5D, 
PSQI). Blood will be taken for genetic analysis and for analysis of 
biochemical markers of bone turnover. In some centres, a high 
resolution peripheral quantitative computed tomography scan (HR-
pQCT) of the wrist and tibia will be performed. Participants will be seen 
after 12 months when bloods, questionnaires and HR-pQCT will be 
repeated; at 24 months when bloods, questionnaires, DEXA and HR-
pQCT will be repeated. At the end of the study participants will undergo 
DEXA, spine x-rays, HR-pQCT and bloods and questionnaires will be 
repeated. Information on adverse events and fractures will be collected 
throughout the study and participants suspected to have fractures will 
have x-ray or other imaging to confirm the presence of fractures.  
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1 INTRODUCTION 

1.1 BACKGROUND 
Osteogenesis imperfecta (OI) is an inherited skeletal disorder with a prevalence of about 
11/100,000 which is characterised by an increased risk of fragility fractures (1). It is most 
commonly caused by mutations of the COLIA1 or COL1A2 genes which result in the production 
of collagen which is abnormal or present in reduced amounts although mutations in several 
other genes have been identified over recent years which can result in the same clinical 
phenotype (2).  
 
The fracture risk in OI is at least an order of magnitude above that in patients with osteoporosis. 
Affected individuals are at increased risk of fragility fractures throughout life but the highest 
rates of fracture are during childhood and above the age of 50 years (3). While affected 
individuals suffer tens or hundreds of fractures during their lifetime (2-4) there is relatively little 
information on fracture rate in prospective studies. A survey of adult patients with OI recently 
carried out in collaboration with the brittle bone society revealed that 79% of subjects had 
suffered a fracture during the previous 5 years, equivalent to an annualised fracture rate of 
about 16%. This is in keeping with data from randomised trials and observational studies, which 
on average, have reported an annualised fracture rate of about 17% (4-9).   
 
Bone mineral density (BMD) is variable in patients with OI (10) and the increased risk of fracture 
is observed even in patients with normal BMD or osteopenia (3;4). However, a cohort study in 
Norway found that patients with BMD values in the osteoporotic range (T-score <-2.5) had a 3-
fold higher rate of fractures than those with normal BMD or osteopenia (4). This is an important 
observation since it provides proof-of-concept that strategies aimed at increasing bone mass 
might reduce fracture rate in OI. 
 
Bisphosphonates are frequently prescribed for patients with OI with the aim of preventing 
fractures but the evidence base for efficacy is poor. Previous Cochrane reviews and meta-
analysis of trials in OI have concluded that while bisphosphonates consistently increased BMD 
in both children and adults the effects on fracture risk are uncertain (11-13). It remains unclear 
why the increase in BMD resulting from bisphosphonate treatment has not been associated 
with a consistent reduction in fractures. However one explanation might be that the increase in 
BMD that occurs with bisphosphonates is due mainly to increased mineralisation of bone, rather 
than an increase in the amount of bone tissue (14).  
 
Recently a randomised placebo-controlled trial with the bone anabolic agent teriparatide 
(TPTD) has been conducted in adults with OI with encouraging results (9). Not only did TPTD 
increase BMD when compared with placebo but the odds ratio of fracture was reduced in the 
active treatment arm, but not significantly (0.73; 95% CI 0.28-1.90). This study had a short 
duration of follow up however, and was not powered to detect a reduction in fracture risk. 
Another observational study of TPTD also showed encouraging results in OI patients previously 
treated with bisphosphonates but fracture data were not reported (5).    

1.2 RATIONALE FOR STUDY 
In view of the inconclusive results that have been obtained with bisphosphonates in the 
treatment of OI (12;13;15).and the encouraging preliminary results that have been obtained 
with TPTD (9), the aim of the present study is to determine whether TPTD, followed by 
antiresorptive therapy with a  single infusion of zoledronic acid (ZA) to maintain the increase in 
bone mass reduces the risk of fracture in adults with OI as compared with standard care. The 
prolonged antiresorptive effect of ZA means that a single infusion is expected to maintain the 
increase in BMD for at least three years (16;17).  
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2 STUDY OBJECTIVES 

2.1 OBJECTIVES 

2.1.1 Primary Objective 

The primary objective will be to investigate if a two-year course of TPTD followed by 
antiresorptive treatment with a single infusion of ZA in adults with OI reduces the proportion of 
patients who experience a fracture as compared with standard care. 

2.1.2 Secondary Objectives 

Secondary objectives will be to determine if treatment influences the total number of fractures, 
bone pain, quality of life, functional status and adverse events. In addition, the study will have 
a mechanistic objective which is to gain understanding of how the baseline characteristics of 
adults with osteogenesis imperfecta such as age, clinical subtype of OI, genetic diagnosis, 
BMD, and previous treatment, influence the risk of fractures; other secondary endpoints, 
adverse events and the response to treatment 

2.2 ENDPOINTS 

2.2.1 Primary Endpoint 
The proportion of participants experiencing a clinical fracture validated by x-ray or other 
imaging.  

2.2.2 Secondary Endpoints 
The total number of clinical fractures experienced by participants validated by x-
ray or other imaging. 

The number of incident vertebral fractures assessed by imaging of the thoracic 
and lumbar spine.  

The total number of fractures experienced by participants defined as the combination validated 
clinical fractures and vertebral fractures and fractures reported by participants, where imaging 
was not performed, not feasible or where the results were inconclusive.  
 
Bone pain assessed by the brief pain inventory (BPI); quality of life as assessed by the SF36 
questionnaire; Pittsburgh sleep quality questionnaire (PSQI) and functional status as assessed 
by the health assessment questionnaire (HAQ) and EuroQol5D (EQ5D) assessment tools, and 
adverse events.  
 
Changes in bone mineral density at the spine and hip assessed by DEXA. 
 
Changes in biochemical markers of bone resorption (assessed by measurement of serum 
concentrations of type I collagen C-telopeptides (CTX) and bone formation (assessed by 
measurement of serum concentrations of Procollagen type I amino-terminal propeptide (PINP). 
 
To evaluate the relationship between patient demographics, clinical features of OI, bone density 
values at baseline, type of genetic mutation and biochemical markers of bone turnover and 
fracture occurrence OI and the response to treatment.  

3 STUDY DESIGN 
Prospective, open label randomised controlled trial with centralised adjudication of the fracture 
endpoints by blinded assessors. Participants will be randomised in a 1:1 ratio to receive 
treatment with TPTD for 2 years followed by an infusion of ZA or to receive standard care for 
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the duration of the study. All participants will be followed up for a total duration of just over 2 
years to approximately 7 years, depending on when they were recruited into the study. 

4 STUDY POPULATION 

4.1 NUMBER OF PARTICIPANTS 
The sample size will be 350 patients, with 175 in each treatment group.  

4.2 INCLUSION CRITERIA 
• Adult patients age 18 years and over with a clinical diagnosis of OI 
• Patients willing and able to consent and comply with the study protocol. 

 

4.3 EXCLUSION CRITERIA 
• Current or previous treatment with an investigational (non-licensed experimental) drug 

with effects on bone metabolism within two years of screening or treatment with 
teriparatide within two years of screening 

• Contraindication to TPTD or ZA  
• Women of childbearing potential not using highly effective methods of contraception 

(see below) 
• Pregnancy 
• Women that are breastfeeding 
• Age <18 years 

 

Women of childbearing potential (WOCBP) can be enrolled into the study but will be required 
to use highly effective methods of contraception (as defined by the HMA Clinical Trial 
Facilitation Group recommendations) before, during the trial if they are being treated with TPTD 
or bisphosphonates. Examples of highly effective contraception include: 

• Established use of oral, injected or implanted hormonal methods of contraception. 
• Placement of an intrauterine device (IUD) or intrauterine system (IUS). 
• Bilateral tubal occlusion 
• Vasectomised partner 

True abstinence.  Periodic abstinence (e.g., calendar, ovulation, symptothermal, post-
ovulation methods) and withdrawal are not acceptable methods of contraception. 

Barrier methods of contraception (condom or occlusive cap (diaphragm or cervical/vault caps 
with or without spermicidal foam/gel/film/cream/suppository) are not considered to be highly 
effective methods of contraception. 

 

4.4 CO-ENROLMENT 
Co-enrolment will be permitted for potential participants have already been enrolled in studies 
that involve collection of data such as questionnaires and tissue samples such as Biobank UK 
and similar epidemiological studies. Participants that have consented to take part in the TOPaZ 
study will also be permitted to enrol in other observational studies provided that the burden of 
visits would not compromise the integrity of the TOPaZ study. Co-enrolment with non-
interventional research (e.g., sample only, questionnaire studies) will not require any formal 
documentation or authorisation from the Sponsor. Co-enrolment between TOPaZ and another 
CTIMP study may be permitted according to ACCORD Co-enrolment Policy (POL008). At the 
screening visit participants will be asked if they are taking part in any other studies. During the 
trial, participants will also be asked to inform the study team if they have been approached to 
take part in any other studies. 
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5 PARTICIPANT SELECTION AND ENROLMENT 

5.1 IDENTIFYING PARTICIPANTS 
The main route of recruitment to the study will be through the potential participants’ normal NHS 
care providers. Potential participants will be approached directly as they attend for routine 
outpatient clinic visits or by telephone or letter following review of clinic lists.   
Information about the trial will also be posted on the website of the Brittle Bone Society (BBS), 
a patient support organisation and communicated through newsletters and emails of the BBS. 
Information will also be provided through the RUDY project; an ongoing national cohort of 
patients with rare bone diseases who consent to be contacted about future ethically approved 
studies.  
 
Potential participants, who become aware of the study through the BBS, RUDY or through other 
routes such as word of mouth from affected relatives, will be invited to contact the research 
team at the co-ordinating centre or their nearest study centre if they are interested in taking 
part. Following such contact, they will be provided with information about the trial.  
 
We will set up several study centres spread across the UK, Republic of Ireland, Denmark, the 
Netherlands and France (summarised on pages 4-6). In addition, patient identification centres 
(PIC) in which patients with OI attending district general hospitals will be established. The PIC 
will provide potentially eligible patients attending routine clinics information about the study. 
Potential participants that express an interest in the study will then be offered referral to one of 
the main study centres. 
 
Reasonable travel expenses (i.e., not first-class train travel) will be covered for all participants. 
Sites may recruit from a wide geographical area if potential participants are able and willing to 
comply with the study protocol by attending scheduled visits.  
 
By prior arrangement with the TOPaZ Trial Office, sites may recruit participants who, for logistic 
reasons, are unable to visit study centres for TPTD resupply visits on the following conditions: 
 

i) TPTD can be stored and dispensed from a local hospital pharmacy with GCP training 
 
ii) local hospital pharmacies should adhere to the same procedures as recruiting site 
pharmacies in terms of IMP receipting, dispensing and accountability 
  
iii) remote contact with participants by the study team via telephone interview or email 
is fully documented (as per a standard visit) in eCRF and in medical notes 
 
iv) shipments of Trial TPTD from recruiting site pharmacies to local hospital pharmacies 
be temperature controlled with either records provided (if using system already in 
place) or Trial Office temperature monitors provided. 

 

5.2 CONSENTING PARTICIPANTS 
Participants will be supplied with an information sheet from a member of the study team 
containing details of the study aims and procedures prior to enrolment in the study. Once they 
have had adequate time (at least 24 hours) to consider the information sheet and ask questions 
written consent will be sought from trained research nurses or doctors that are involved in the 
study. The investigator will ensure informed consent is evidenced in writing, dated and signed, 
or otherwise marked, by that person so to indicate their consent. If the person is unable to sign 
or to mark a document so as to indicate their consent, it should be given orally in the presence 
of at least one impartial witness and recorded in writing. Participants will be given the option to 
consent separately to genetic testing and being informed of the results of the genetic tests.  

Participants who are expected to remain in the study for more than 66 months will be asked to 
consent to extending their duration of follow-up until the end of study visits have been 
performed. These individuals will be asked to sign a “consent to extended follow up” form which 
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will give the participant the option of having the end of study visits performed according to the 
original study schedules or delaying until a sufficient number of fractures have accrued to meet 
the primary endpoint. It is anticipated that this consent will usually be performed remotely but 
can be performed at a face-to-face visit if more convenient. In the event that participants decline 
to consent to an extended period of follow up, the final visit will be performed at around 60-66 
months after enrolment.    

For remote consent, two options will be offered at one of the participant’s regular telephone 
visits. A member of the local research team or the participant’s normal healthcare provider will 
explain the reason why follow up is being extended and go over the options with the participant. 
Participants who elect for an electronic consent will have a link to the form emailed to them and 
the participant will electronically sign it using Adobe sign or DocuSign. Participants who do not 
wish to use this option will have a paper version of the form sent to their home and be asked to 
sign the consent and return it to the study centre by post where the consent form would be 
countersigned by a member of the study team and a copy sent to the participant.   
 
Following informed consent, participants personal details including hospital numbers and NHS 
numbers will be held by members or the research team at study sites and by members of the 
study team at the co-ordinating centre to ensure that the study team can make contact with 
participants to feedback the results of the genetic testing, to organise study visits, to obtain 
radiographs of participants who are suspected to have suffered a fracture and to obtain 
information on adverse events. 

 

5.3 SCREENING FOR ELIGIBILITY 
Prior to any study specific screening investigations, informed consent must be given by the 
patient. The procedures and investigations that will be performed at the baseline visit prior to 
randomisation are listed in section 7.1. 

5.4 INELIGIBLE AND NON-RECRUITED PARTICIPANTS 
An anonymised log will be kept for patients who were screened for the study but subsequently 
found to be ineligible or not recruited.   

5.5 RANDOMISATION 

5.5.1 Randomisation Procedures 
 
Randomisation will be performed centrally by Edinburgh Clinical Trials Unit using a secure 
website thus concealing the allocation sequence. Randomisation will be performed by research 
staff at study sites who will log onto the randomisation website with a username and password 
supplied by the co-ordinating centre. Participants will be randomised to receive treatment with 
TPTD/ZA or standard of care in a 1:1 ratio. Minimisation will be employed to balance the 
treatment groups for variables that might influence fracture occurrence. These include: 
 

• Clinical fracture during the two years prior to randomisation  
• Clinical subtype of OI (type I or others) 
• Gender 
• Lowest BMD T score at spine or hip (or Z-score aged 18-21) ≤-2.5; or >-2.5.  
• Age (≤50; >50) 
• Bisphosphonate at entry or within 2 years prior to randomisation 

 
The minimisation algorithm will incorporate a computer-generated random number element to 
maintain unpredictability of treatment allocation.  
 
If DEXA is not feasible for technical reasons such as in patients with metalwork in situ as the 
result of previous fractures or because of multiple vertebral fractures they will be assumed to 
have a T score of <-2.5 for the purposes of minimisation. 
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Participants and local investigators will not be blinded to treatment allocation. However, certain 
members of the research team at the co-ordinating centre and the researchers responsible for 
adjudicating fractures will be blinded to treatment allocation. The names of the research staff 
at the co-ordinating centre that will not have access to the treatment allocation codes will be 
recorded in the trial master file.  

Once a participant has been randomised, they will be given a card to indicate they are on the 
trial. Participants will be instructed to show this to any healthcare professional involved in their 
care who is not involved in the study 

5.5.2 Treatment Allocation 
Active treatment group: 
TPTD 20mcg daily, given subcutaneously using a self-administered injection device for two 
years followed by a single intravenous infusion of ZA 5mg. If TPTD given for < 12 months no 
ZA infusion is required. If, for any reason, a participant is temporarily unable to attend for a 
clinic appointment to receive the ZA infusion the participant should start an oral bisphosphonate 
until such time as the ZA infusion can be arranged. 
 
Bisphosphonates, denosumab and strontium ranelate will be stopped in the active treatment 
group at baseline and prohibited during treatment with TPTD since these may alter the 
therapeutic response to TPTD (18). Bisphosphonates will be prohibited following treatment with 
ZA for at least 12 months to avoid over suppression of bone turnover. If for any reason 
administration of ZA is not feasible, such as poor venous access, another antiresorptive agent 
(including - in this instance only - denosumab) may be administered as an alternative means of 
maintaining the increase in BMD at the end of TPTD treatment. Before commencing an 
alternative to ZA, local investigators should fully discuss the choice of agent and the reason for 
not using ZA with the co-ordinating centre. 
 
Standard care group;  
Participants in the standard care group may continue with existing bone modifying treatment 
(i.e., bisphosphonate treatment) or be given no active bone modifying treatment, according to 
the clinical judgement of the local investigator. Bisphosphonates may be continued, stopped or 
started during the study at the discretion of the local investigator. Other bone modifying drugs 
may also be given at the discretion of the local investigator with the exception of teriparatide 
and investigational (experimental) agents with effects on bone metabolism. 
 
Calcium and vitamin D supplements and/or vitamin D supplements and hormone replacement 
therapy can be given in both groups if clinically indicated according to normal clinical practice 
and at the discretion of the local investigator. Calcium and vitamin D supplements are 
included within the SPC as Non-Investigational Medicinal Products (NIMPs). 

5.5.3 Emergency Unblinding Procedures 

Not applicable. The study is open label. 

5.5.4 Withdrawal of Study Participants 

Participants will be free to withdraw from the study at any point or a participant can be withdrawn 
by the investigator. If withdrawal occurs the primary reason for withdrawal should be 
documented in the participant’s Case Report Form (CRF). Participants who wish to withdraw 
will be provided with the following options. 

• Withdrawal from treatment but remaining in follow up 
• Withdrawal from treatment and follow up (but with retention of data up to the time of 

withdrawal for use in analysis) 
 

Reasons for withdrawing from active treatment may include: 
- Further participation is considered by the attending clinician not to be in the patient’s 

best interest 
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- Development of renal impairment or other medical condition that would represent a 
contraindication to continued treatment with TPTD or bisphosphonates. 
 

 

6 INVESTIGATIONAL MEDICINAL PRODUCT AND 
PLACEBO 

6.1 STUDY DRUG: IMP1 - Teriparatide 

6.1.1 Study Drug Identification 
 
Teriparatide (1-34 fragment of PTH) 20 micrograms daily by subcutaneous injection. The 
preferred form of teriparatide is Forsteo, manufactured by Eli Lilly and company, but any 
licenced formulation of teriparatide may be employed if it is impractical to source Forsteo for 
logistical reasons. Note that needles for Forsteo pens are not provided and compatible needles 
should be supplied by participating sites. 
 

6.1.2 Study Drug Manufacturers 
The preferred form of teriparatide is Forsteo, manufactured by Eli Lilly and company, but any 
licenced formulation of teriparatide may be employed if it is impractical to source Forsteo for 
logistical reasons.  
 
 

6.1.3 Marketing Authorisation Holders 

The preferred form of teriparatide is Forsteo, manufactured by Eli Lilly and company, but any 
licenced formulation of teriparatide may be employed if it is impractical to source Forsteo 
for logistical reasons.  

6.1.4 Labelling and Packaging 

Forsteo will be supplied by Eli Lilly and Company from commercial stock to sites via PCI 
Pharma Services. In the UK and Republic of Ireland, there will be no modifications to original 
packaging.  A trial-specific dispensing label should be applied at site prior to dispensation to 
participants. In the Netherlands, France and Denmark then original packaging will be replaced 
with plain packaging and Annex 13 compliant labelling in the local language applied by PCI 
Pharma Services (translation by Andiamo Language Services Ltd).  

In the event that locally purchased teriparatide is employed a trial-specific Annex 13 compliant 
dispensing label will be applied to the product at site prior to dispensation to participants.  

 

6.1.5 Storage 
Storage and dispensing of the TPTD will be undertaken by research pharmacies in the 
participating centres in accordance with the Pharmacy Manual provided. TPTD must be stored 
in a refrigerator (2°C-8°C at all times). The pen should be returned to the refrigerator 
immediately after use. Do not freeze.  

6.1.6 Summary of Product Characteristics or Investigators Brochure 

A representative SmPC is provided in the SPC pack. The RSI can be found in section 4.8 of 
the Forsteo SPC.  
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6.2 STUDY DRUG: IMP2 – Zoledronic acid 
 

6.2.1 Study Drug Identification 
Zoledronic Acid 5 mg/100ml solution for infusion. Any licensed preparation of zoledronic acid 
may be employed to deliver the required dose but vial sharing is only permitted if used by trial 
participants attending for infusions on the same day. 
 

6.2.2 Study Drug Manufacturer 
 
Any preparation ZA which has marketing authorisation in the UK, the Republic of Ireland, 
Denmark, the Netherlands and France may be employed in the active treatment group. 

6.2.3 Marketing Authorisation Holder 

Not applicable 

6.2.4 Labelling and Packaging 

A trial-specific dispensing label should be applied at site prior to dispensation of ZA.  

6.2.5 Storage 
Storage and dispensing of the ZA will be undertaken by research pharmacies in the participating 
centres but alternative arrangements may be made for by prior arrangement with the TOPaZ 
trial office.  

6.2.6 Summary of Product Characteristics or Investigators Brochure 

A representative SmPC is provided in the SPC pack. The RSI can be found in section 4.8 of 
the Zoledronic Acid SPC. 

 

6.3 STUDY DRUG: Standard Care 

6.3.1 Study Drug Identification 
Standard care: Any licensed preparation of bisphosphonate may be employed, at doses which 
are normally used in routine practice for the treatment of osteogenesis imperfecta. Other bone 
active drugs including denosumab may also be given at the discretion of the local investigator. 

6.3.2 Study Drug Manufacturer 
Any bisphosphonate which has marketing authorisation in the UK, the Republic of Ireland, 
Denmark, the Netherlands and France will be permitted in the standard care group. 

6.3.3 Marketing Authorisation Holder 

Not applicable. 

6.3.4 Labelling and Packaging 

No specific arrangements are planned for labelling of the other Investigational Medicinal 
Products since we will use licensed medicinal products that are currently available in the UK in 
both treatment groups with a posology and mode of administration that is similar to the licensed 
indication of osteoporosis.  
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6.3.5 Storage 
Dispensing of bisphosphonates and other medications in the standard care group will be 
undertaken by community pharmacies or hospital pharmacies using local internal procedures, 
with details recorded by site staff in the eCRF.  

6.3.6 Summary of Product Characteristics or Investigators Brochure 

Representative SPCs are provided in the SPC pack. The representative RSIs for standard care 
comparators can be found in section 4.8 of the appropriate SPC. 

 

6.4 PLACEBO 
Not applicable 

6.5 DOSING REGIME 

6.5.1 Standard dosing regimen 

The dosing regimen for TPTD in patients of ≥30Kg will be 20mcg daily given by subcutaneous 
injection for 24 months. Participants randomised to TPTD will be instructed that the TPTD 
needs to be stored in a refrigerator and will be taught how to self-administer the injection. 
Participants will be supplied with needles, a cool bag and gel packs and a sharps bin to store 
used needles and will be instructed to return these to the research team or pharmacy team at 
participating centres when full or at the end of study for disposal. Participants will be asked 
about adherence to the medication on returning the used pens to the study centres and will 
be asked to keep a study-specific ‘pen diary’. The used pens will be disposed of by the 
pharmacies at participating centres according to local procedures and used sharps by either 
the research teams or pharmacies (depending on local practices). 
After completing the two years of TPTD treatment, the patients in the active treatment arm will 
receive an infusion of ZA 5 mg intravenously over not less than 15 minutes administered by 
qualified staff at the participating sites within 4 weeks of the last TPTD dose (or an alternative 
antiresorptive agent – including denosumab in these circumstances only - if ZA 
contraindicated).  
In the event that TPTD therapy needs to be discontinued before 12 months for any reason, 
the participant will not be given ZA on termination of TPTD therapy and instead will revert to 
receiving standard care. 
 
Subjects that receive TPTD therapy for 12 months or more but less than 24 months will be 
given an infusion of ZA 5mg intravenously (or an alternative antiresorptive agent) as 
described above within 4 weeks of the last TPTD dose. 
 

6.5.2 Dosing regimen for low body weight subjects 

For subjects with a body weight <30kg the dose of TPTD will be reduced to 20mcg given 
twice weekly by subcutaneous injection for 24 months. Treatment will be followed by an 
infusion of ZA in a dose of 0.10 mg/Kg over 15 minutes within 4 weeks of the last TPTD dose.   

In the event that TPTD therapy needs to be discontinued before 12 months for any reason, the 
participant will not be given ZA on termination of TPTD therapy and instead will revert to 
receiving standard care 
Low body weight subjects that receive TPTD therapy for 12 months or more but less than 24 
months will be given an infusion of ZA in a dose of 0.10 mg/Kg (or an alternative 
antiresorptive agent) as described above within 4 weeks of the last TPTD dose. 

In the event that administration of ZA is not feasible an alternative antiresorptive agent may be 
given to maintain the increase in BMD on discussion with the clinical team at the co-ordinating 
centre. 
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In the standard care group bisphosphonates will be used at standard doses and intervals using 
the posology employed in routine clinical practice for osteogenesis imperfecta.  

If required, calcium and vitamin D supplements will be prescribed in standard doses and 
intervals according to routine clinical practice 

6.6 TEMPORARY AND PERMANENT TPTD STOPS 
 
It is permissible for participants to temporarily stop (defined as ≥ 3 consecutive days) TPTD 
during the treatment period for up to 12 weeks. If this occurs the duration of the interruption and 
reason will be logged in the trial database. An interruption of greater than 12 weeks will be 
considered a permanent discontinuation. Participants who permanently discontinue TPTD 
before 12 months will revert to receiving standard care (see 6.5). Those who receive 12 months 
or more will be invited to attend for a ZA infusion or treatment with an alternative antiresorptive 
agent within 4 weeks of stopping therapy as described in section 6.5.  
 

If participants are going on holiday for 1-14 days they should check if facilities are available 
during their holiday for the pen to be stored in a refrigerator. If they are sure that refrigerator 
facilities are available, they should take the pen on holiday and continue the treatment as 
normal. If they think refrigerator facilities might not be available or are unsure, they should leave 
the pen at home and resume treatment when they return and log the doses as having been 
missed. Site teams should record any such stops lasting more than 3 days on the eCRF as a 
temporary stop. For Trips of ≥ 14 days: If participants are planning longer trips, then they should 
discuss with site teams, and if necessary, with the TOPaZ Trial Office, to put in place 
arrangements to allow them to keep taking their TPTD as per schedule. 

6.7 PARTICIPANT COMPLIANCE 
Adherence to TPTD will be monitored during the study through monitoring of returned injection 
devices to pharmacies at the participating centres and by enquiring whether any injections were 
missed at study visits, in conjunction with a participant pen diary. The pen diary will be used to 
confirm start and stop dates as required. This information will be recorded in the CRF. Checks 
for compliance with ZA will not be necessary since this drug will be administered by intravenous 
infusion by the research team. Adherence with standard care will be assessed by enquiring 
about medication taken at study visits, with start and stop dates. This information will be 
recorded on the CRF. No specific threshold will be defined for non-compliance since analysis 
of the data will be based on the intention to treat principle. 

6.8 OVERDOSE 
There have been cases of medication error with TPTD where the entire contents (up to 800 
mcg) of the teriparatide pen have been administered as a single dose. Events reported have 
included nausea, weakness/lethargy and hypotension. No fatalities associated with such 
overdoses have been reported. Teriparatide has also been administered in single doses of up 
to 100 micrograms and in repeated doses of up to 60 micrograms/day for 6 weeks. Potential 
adverse effects that might be expected include hypercalcaemia, orthostatic hypotension, 
nausea, vomiting, dizziness, and headache. In the event of overdose occurring supportive 
treatment will be given’ including intravenous fluids to reduce serum calcium levels if this proves 
necessary.  
 
There is no experience of overdose with zoledronic acid. The SmPC states that people who 
have received doses higher than those recommended should be carefully monitored. In the 
event of overdose leading to clinically significant hypocalcaemia, reversal may be achieved with 
supplemental oral calcium and/or an intravenous infusion of calcium gluconate. It is highly 
unlikely that any participant in this study will be given an overdose of Zoledronic acid since the 
infusions will be administered under controlled conditions by experienced staff. 
 
We are unaware of any instances of acute overdose of bisphosphonates such as alendronic 
acid, risedronate, pamidronate and ibandronate which may be employed in the standard care 
arm. If this occurs supportive care will be given according to routine practice. 
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6.9 OTHER MEDICATIONS 

6.9.1 Non-Investigational Medicinal Products 

Medicinal products that are already being prescribed to participants as part of routine care will 
be continued during the trial. Calcium and vitamin D supplements may be prescribed in both 
groups according to standard practice unless the attending clinician feels that dietary intake of 
calcium and vitamin D and/or sunlight exposure are adequate to meet the recommended intake 
of both nutrients. Representative reference safety information for calcium (Calcichew D3) and 
vitamin D (Fultium-D3) are included within the trial SPC pack as Non-Investigational Medicinal 
Products (NIMPs). 

6.9.2 Permitted Medications 

Participants will therefore be free to take all their usual medication during the study including 
HRT with the exception of the prohibited medications listed in Section 6.7.3 

Any regularly used medications that are being taken at the start of study or commenced while 
a participant is on study will be documented on the CRF. 

 

6.9.3 Prohibited Medications 

Active treatment: During the phase of treatment with TPTD, the following drugs will be 
prohibited; bisphosphonates, denosumab, strontium ranelate, calcitonin, romosozumab and 
investigational (experimental) drugs with effects on bone metabolism. These drugs will also be 
prohibited within 36 months of receiving ZA to avoid over suppression of bone turnover. An 
exception would be if for any reason ZA cannot be given to maintain the increase in BMD 
following TPTD. In this case an alternative antiresorptive agent (including denosumab within 
this context only) may be given on discussion with the co-ordinating centre.  
 
Standard care group: Teriparatide, Romosozumab and investigational (experimental) drugs 
with effects on bone metabolism will be prohibited.  
 
If a prohibited medication is taken in error during the study this will be noted as a protocol 
deviation and the prohibited medication will be stopped. Patients who receive prohibited 
medications will remain in the study. If the local investigator feels on clinical grounds that the 
prohibited medication requires to be continued the participant will be withdrawn from the study. 
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7 STUDY ASSESSMENTS 

7.1 OVERVIEW 
 

TABLE 1 Screening / 
Baseline & 

Randomisation 
Visit(s) 

Additional safety bloods 
for participants <30kg 

only 

TPTD Resupply 
Visits  

See page 23 for 
further details 

6- & 18-
month 

telephone 
call 

12-
month 

Visit  
52 

weeks 

24 
month

s 
Visit 
104 

weeks 

Follow-up 
6 monthly 
telephone 

call 

End of 
Study 
Visit 

 2 
weeks 

4 
weeks 

12 
weeks 

Informed 
consent 

X          

Inclusion/exclus
ion 

X          

Demographic 
data 

X          

Medical history  X          
Clinical exam X      X X  X 
DEXA X       X  *X 
Spine x-ray X         X 
HR-pQCT X      X X  *X 
Safety bloods X X X X   X X  X 
EDTA blood 
sample 

X          

Serum blood 
sample*** 

X      X X  X 

Urine 
pregnancy test 

X       X   

Participant 
Questionnaire 
Pack 

X      X X  X 

Training on 
treatment 

X          

Issue of diary X          
Diary data entry     X X X X X X 
TPTD 
accountability 

    X X X X   

Adverse events     X X X X X X 
Medication’s 
check 

    X X X X X X 

ZA infusion         X   
Retrieval of 
incident 
fracture x-
rays** 

     X X X X X 

*  Not required for participants who have had a 24 month visit DEXA scan or HR-pQCT scan within 3 months of the end of trial visit.**Retrieval of x-rays may occur 
at any point throughout the trial as and when incident fractures are reported. Sites are encouraged to retrieve and upload images as soon as possible after the 
report of an incident fracture. *** For analysis of specialised markers of bone metabolism. 

 

7.2 SAFETY ASSESSMENTS 
Blood will be taken and analysed in local laboratories for assessment of serum creatinine, 
serum calcium, albumin, serum total alkaline phosphatase (ALP) and eGFR and (if clinically 
indicated) serum 25(OH)D prior to starting study medication to ensure there is no 
contraindication to TPTD or bisphosphonate therapy. Blood results from ≤ 3 months prior to the 
date of consent will be accepted as being valid for the Baseline Visit unless there has been an 
intercurrent illness which in the opinion of the local investigator necessitates that the bloods be 
repeated. Creatinine clearance will also be calculated within the trial database at baseline, 12 
months, 24 months and end of trial visits based on age, serum creatinine and body weight using 
the Cockcroft-Gault formula (20). Safety bloods must be checked prior to the ZA infusion (on 
the same day or within the previous 3 months unless there has been an intercurrent illness 
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which would, as above, necessitate that the bloods be repeated) at the 24-month visit (or before 
if TPTD stopped earlier) to ensure that there is no contraindication to ZA. Elevated serum 
calcium and ALP occur commonly in patients treated with TPTD and no action is required if this 
is indicated by the safety bloods collected at study visits or intervening periods. In the event of 
the development of impaired renal function with an eGFR ≤ 35 or moderate to severe 
hypercalcaemia (serum adjusted calcium >3.2mmol/l), study sites should contact the central 
coordinating centre for advice.  

Investigators at site may choose to carry out more frequent safety blood tests. These tests will 
not be recorded on the eCRF but if they are performed, the results should be filed in the 
participants medical records. Any abnormal blood test results that are considered clinically 
significant by the local Investigator should be reported as Adverse Events on the trial database. 

Pregnancy tests will be performed at the baseline visit in women of childbearing potential. 
Additionally, a pregnancy test will be performed at 24 months prior to the infusion of ZA in 
women of childbearing potential. Further pregnancy tests may be performed at any time at the 
discretion of the local investigator if they have reason to believe that a female participant has 
become pregnant despite taking adequate contraceptive measures. 

Participants with body weight <30kg who are randomised to receive TPTD will undergo 
additional safety blood testing with measurements of serum calcium, albumin and creatinine 
after 2 weeks, 4 weeks and 12 weeks after the first injection. Thereafter the frequency of 
monitoring will revert to that for subjects of body weight >30kg unless the investigator chooses 
to carry out more frequent safety blood tests. The results of these additional tests will not be 
logged on the trial database but will be filed in the medical record. Any abnormal results deemed 
clinically significant will be logged as adverse events on the trial database.   

7.3 STUDY ASSESSMENTS 
 

7.3.1 Baseline Visit 
 
At the baseline visit, participants will be provided with information about the study and invited 
to take part by providing written informed consent. Following provision of the information about 
the study participants will be advised that they can take as much time (and at least 24 hours) 
as they need to decide whether or not to take part in the study. Following completion of the 
baseline investigations there will be a window of 14 days during which randomisation should 
be completed and treatment commenced.  
 
 

• Demographics: After consent has been obtained, information will be collected on 
demographics including date of birth, gender, smoking, alcohol intake, dietary calcium 
intake estimated by food frequency questionnaire, past medical history, family history 
of osteogenesis imperfecta, previous fractures, use of a hearing aid, current 
medications and current and previous bone active medications. In women, information 
will be collected on age at menarche, menopausal status and age at menopause.  
 

• Clinical examination: Participants will undergo a clinical examination recording height 
and weight. The presence of bone deformity will be noted. Deformity will be recorded 
on the basis of the region involved; right and left lower limbs; pelvis, spine, rib cage, 
right and left upper limbs and skull. For each region the local investigator will be asked 
to grade deformity a 4-point scale at each site assessed:  0 = no deformity; 1=mild 
deformity; 2 = moderate deformity; 3=severe deformity.  The presence or absence of 
blue sclerae and dentinogenesis imperfecta as assessed clinically will be noted.  

 
• DEXA: Participants will undergo a bone mineral density scan using dual x-ray 

absorptiometry (DEXA) of the spine and hip according to standard techniques, unless 
the local investigator feels that DEXA would not be feasible or informative (for example 
in patients with severe OI and multiple skeletal deformities or those with metalwork in 
situ that would preclude DEXA). If a DEXA scan has been performed within ≤ 6 months 
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from the baseline visit this will be accepted as valid for the baseline assessment unless 
the patient has received bone active treatment (with the exception of calcium and 
vitamin D metabolites) during the intervening period. 
 

• Spine x-ray: Lateral radiographs will be performed of the thoracic and lumbar spine to 
detect prevalent vertebral fractures. If a spine radiograph has been performed within ≤ 
6 months from the baseline visit this will be accepted as valid for the baseline 
assessment unless the patient has received bone active treatment during the 
intervening period. 

 
• HR-pQCT: Patients who are attending centres with access to high resolution peripheral 

computed tomography equipment will have the option of having a high-resolution 
peripheral quantitative computed tomography (HR-pQCT) scan of the wrist and tibia. 

 
• Research bloods: A sample of venous blood (2 x 5ml) will be collected into EDTA 

tubes for DNA extraction and genetic analysis. These will either be sent at ambient 
temperature to the University of Edinburgh Bone Research Laboratory or will be frozen 
and stored locally at -70 oc or below and shipped at a later date to the Bone Research 
Laboratory on dry ice. If, for any reason, it is not possible to collect samples for DNA 
extraction and genetic analysis at baseline, these can be collected at a later date during 
the study. Another sample of up to 10ml will be collected and allowed to clot. The date 
and time of taking the blood samples will be recorded on the CRF. Serum will be 
separated on site and 2 x 1ml aliquots prepared. These aliquots will be stored frozen 
at -70oc or below at the study site and shipped on dry ice to the Bioanalytical Facility at 
the University of East Anglia where they will be stored at -70oc or below until they are 
analysed for biochemical markers of bone turnover. The biochemical markers of bone 
turnover will be Type I collagen C-telopeptides (CTX; µg/L) (a marker of bone 
resorption) and Procollagen type I amino-terminal propeptides (PINP; µg/L) (a marker 
of bone formation), but other biochemical markers of bone turnover may also be 
measured if resources permit. Measurements of both CTX and PINP will be made using 
electrochemiluminesence immunoassays (ECLIA) on a Cobas e601 analyser (Roche 
Diagnostics, Germany).  
 

• Safety bloods: As described in Section 7.2. a sample of venous blood will be collected 
and analysed locally by laboratories at participating centres for serum creatinine, 
calculation of eGFR, serum calcium, albumin, serum total alkaline phosphatase (ALP) 
and (if clinically indicated) serum 25(OH)D.  

 

• Urine pregnancy test: All women of childbearing potential (WOCBP) defined as 
women who are premenopausal who have not been sterilised will require a negative 
urine pregnancy test prior to study inclusion.   

 
• Participant Questionnaire Pack: Questionnaires will be completed for SF36, HAQ, 

EQ5D, PSQI and the brief pain inventory (BPI).  
 

Participant training: Participants allocated to the active treatment group (TPTD/ZA) 
will be trained in use of the injection device and given instructions on how to store the 
device.  

• Issue of Diary: Participants will be issued with a diary to record visits made to their 
general practitioner, outpatient visits to hospital and in-patient hospital admissions. The 
date of the event and reason for seeking healthcare advice will be recorded. The 
occurrence of suspected fractures will also be recorded in the patient diary. The date 
and site of the suspected fracture will be recorded. Participants will be instructed to 
seek medical advice and undergo x-ray examination if they suspect they have suffered 
a fracture, in keeping with normal clinical practice.  
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7.3.2 Review Visits for Participants Receiving TPTD 

 
Participants randomised to the active arm and receiving TPTD will be asked to attend the study 
centre at set intervals as set out in Table 2 below in order to collect new supplies of drug and 
to return used injection devices and sharps. During this visit, a member of the research team 
will review the patient and ask about any general health issues, missed doses, issues with the 
injection device and check the participant’s pen diary and events diary for AEs. Full sharps bins 
will be returned to research teams for disposal and new bins provided. Research pharmacies 
will then issue new pens and collect in previously issued pens for basic accountability checks 
(unused pens or multiple missed doses). 
 
Table 2 sets out the schedule of visits for participants allocated to the active treatment arm. 
Visits are scheduled for the final week of treatment to ensure that there are no gaps in supplies 
(i.e., participants issued with 16 weeks drug at baseline but attend site to collect their next 
supplies at 15 weeks). Additional visits may be organised as necessary by the local research 
team to ensure that participants have adequate supplies of IMP. 
 

TABLE 2 Baseline 15 weeks 
 

31 weeks 
 

52 weeks 
(12-

month 
visit) 

67 weeks 83 weeks 104 weeks  
(24-month 
visit) 

No of pens issued 4 4 5 4 4 5 0 
Pen diary data 
collected 

 X X X X X X 

Adverse events  X X X X X X  
Medication’s check   X X X X X X 
 New prescription 
generated 

X X X X X X X 

Accountability data 
logged by pharmacy 

 X X X X X X 

 
 

7.3.3 Follow up visit at 12 months (52 weeks) 
 

The time window for this visit will be plus or minus 14 days from the date of randomisation.  
 

• Safety bloods: A sample of venous blood will be collected and analysed locally by the 
laboratories at participating centres for serum creatinine, calculation of eGFR, serum 
calcium, albumin and serum total alkaline phosphatase (ALP).  

 
• Research bloods: Another sample of up to 10ml will be collected and allowed to clot. 

Serum will be separated on site and 2 x 1ml aliquots prepared. These will be stored 
frozen at -70oc or below at the study site and shipped on dry ice to the University of 
East Anglia Bioanalytical Facility where they will be stored at -70oc or below until they 
are used for analysis of specialised biochemical markers of bone turnover (CTX and 
PINP). The date and time of taking the blood samples will be noted on the CRF. 

 
• Clinical examination: Recording of weight and height 

 
• HR-pQCT: Patients who are attending centres with access to high resolution CT 

equipment will have the option of having a HR-pQCT scan of the wrist and tibia. 
 

• Participant Questionnaire Pack: Questionnaires will be completed for SF36, HAQ, 
EQ5D, PSQI and the brief pain inventory (BPI).  
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• Participant Diary, AE and medications check: Data recorded on patient diaries (GP 
visits, hospital visits, hospital admissions and fractures) will be reviewed by research 
staff at the study sites and entered onto the study database. 

 

7.3.4 Follow up visit at 24 months (104 weeks) 
 

The time window for this visit will be within 28 days from the date of randomisation in the 
standard care group and within 28 days of completing the 24-month course of TPTD in the 
active group.  
 
 

• Safety bloods: A sample of venous blood will be collected and analysed locally by 
laboratories at participating centres for serum creatinine, calculation of eGFR, serum 
calcium, albumin, and serum total alkaline phosphatase (ALP).  
 

• Research bloods: Another sample of up to 10ml will be collected and allowed to clot. 
Serum will be separated on site and 2 x 1ml aliquots prepared. These will be stored 
frozen at -70oc or below at the study site and shipped on dry ice to the shipped on dry 
ice to the University of East Anglia Bioanalytical Facility where they will be stored at -
70oc or below until they are used for analysis of specialised biochemical markers of 
bone turnover. The biochemical markers of bone turnover are Type I collagen C-
telopeptides (CTX) (a marker of bone resorption) and Procollagen type I amino-terminal 
propeptides (PINP) (a marker of bone formation). The date and time of taking the blood 
samples will be noted on the CRF. 
 

• Clinical examination: Recording of weight and height. 
 

• DEXA: Participants will undergo a bone mineral density scan using dual x-ray 
absorptiometry (DEXA) of the spine and hip according to standard techniques, unless 
the local investigator feels that DEXA would not be feasible or informative (for example 
in patients with severe OI and multiple skeletal deformities or those with metalwork in 
situ that would preclude DEXA). This should be performed, as far as possible, on the 
same machine used for the baseline assessment. 

 
• HR-pQCT: Patients who are attending centres with access to high resolution CT 

equipment will have the option of having a HR-pQCT scan of the wrist and tibia. 
 

• Participant Questionnaire Pack: Questionnaires will be completed for SF36, HAQ, 
EQ5D, PSQI and the brief pain inventory (BPI).  

 
• Participant Diary, AE and medications check: Data recorded on patient diaries (GP 

visits, hospital visits, hospital admissions and fractures) will be reviewed and entered 
onto the study database by research staff.  

 
• ZA infusion: Participants allocated to the active treatment group (TPTD/ZA) will 

undergo an infusion of zoledronic acid 5mg intravenously following completion of TPTD 
therapy. This may either be performed on the same day at the 24 month visit or 
depending on logistical issues and patient convenience at a subsequent visit. 
Whenever possible the ZA infusion should be administered within 4 weeks of finishing 
TPTD. 

• Urine pregnancy test: Women of childbearing potential (WOCBP), defined as women 
who are premenopausal who have not been sterilised and who have not been using a 
robust form of contraception (4.3.1) will require a negative urine pregnancy test prior to 
the infusion of ZA (or ZA alternative).   
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7.3.5 End of study visit  

Based on the current recruitment trajectory, the end of study visits are expected to occur before 
the end of 2024 but the exact timing will be dependent on the final number of patients recruited 
and the fracture rate.  
 

• Safety bloods: A sample of venous blood will be collected and analysed locally by 
laboratories at participating centres for serum creatinine, calculation of eGFR, serum 
calcium, albumin and serum total alkaline phosphatase (ALP).  
 

• Research bloods: Another sample of up to 10ml will be collected and allowed to clot. 
Serum will be separated on site and 2 x 1ml aliquots prepared. These will be stored 
frozen at -70oc or below at the study site and shipped on dry ice to the University of 
East Anglia Bioanalytical Facility where they will be stored at -70oc or below until they 
are used for analysis of specialised biochemical markers of bone turnover.  The 
biochemical markers of bone turnover are Type I collagen C-telopeptides (CTX) (a 
marker of bone resorption) and Procollagen type I amino-terminal propeptides (PINP) 
(a marker of bone formation).). The date and time of taking the blood samples will be 
noted on the CRF. 
 

• Clinical examination: Recording of weight and height. 
 

• DEXA: Participants will undergo a bone mineral density scan using dual x-ray 
absorptiometry of the spine and hip by DEXA according to standard techniques, unless 
the local investigator feels that DEXA would not be feasible or informative (for example 
in patients with severe OI and multiple skeletal deformities or those with metalwork in 
situ that would preclude DEXA). This should be performed, as far as possible, on the 
same machine used for the baseline and 24-month assessment. Participants who have 
a 24-month DEXA within 3 months of the end of study visit will not require an additional 
DEXA. For these participants the results of the 24-month DEXA will be used as the end 
of study DEXA. 

 
• Spine x-ray: Lateral radiographs will be performed of the thoracic and lumbar spine to 

detect vertebral fractures. 
 

• HR-pQCT: Participants who are attending centres with access to high resolution CT 
equipment will have the option of having a HR-pQCT scan of the wrist and tibia. 
Participants who have had a 24-month HR-pQCT within 3 months of the end of study 
visit will not require an additional HR-pQCT. For these participants the results of the 
24-month HR-pQCT will be used as the end of study HR-pQCT. 

 
• Participant Questionnaire Pack: Questionnaires will be completed for SF36, HAQ, 

EQ5D, PSQI and the brief pain inventory (BPI).  
 

• Participant Diary, AE and medications check: Data recorded on patient diaries (GP 
visits, hospital visits, hospital admissions and fractures) will be reviewed and entered 
onto the study database by research staff.  

 

7.3.6 Assessments for Fracture 

Participants who think they have experienced a fracture during the trial will be advised to seek 
medical advice and if clinically indicated undergo x-ray or other imaging as appropriate to 
confirm or exclude the presence of a fracture. Participants will be advised to contact the local 
study centre with details of the hospital where the imaging had been performed. Sites are also 
asked to collect information on fractures including whether it resulted in hospitalisation and in 
any surgical or medical procedures (i.e., pinning) as per Section 10.1) Relevant x-ray images 
will be identified and retrieved by members of the study team. The de-identified images will be 
uploaded onto the study database or images copied onto CD and shipped to the co-ordinating 
centre for review.  
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The electronic images will be reviewed on an ongoing basis by an imaging expert based at 
the co-ordinating centre who is blinded to treatment allocation. The imaging expert will 
adjudicate if a fracture is present or not and will record within the database the site of the 
fracture.  
 
Ascertainment of incident vertebral fractures will be achieved by comparing the appearances 
of spine radiographs at baseline and the end of study an imaging expert blinded to treatment 
allocation and recorded within the database. The images will be uploaded onto the study 
database after removing patient identifiable information, as described for the images 
performed for investigation of suspected clinical fractures. 
 

7.3.7 Telephone contacts 

Telephone contacts will be made every 6 months during the study (with a window of 14 days 
either side of the target date) to check if the participant is having any problems with the 
medication; to check on compliance; to gather information on adverse events and to gather 
information on fractures. Initial contact to prompt the participant can be by telephone, SMS or 
email depending on participant preference. If the participant has information to report (i.e., 
problems with medication; compliance, adverse events or fractures) then this should only be 
passed to the study team via telephone. 
 

7.3.8 Optional Contacts 

To promote retention in the trial participants will be offered the opportunity to sign up to receive 
regular updates about the progress of the trial and other communications such as Christmas 
cards and birthday cards.  

8 DATA COLLECTION 
It is anticipated that paper forms will be used for patient diaries and quality of life questionnaires 
which will be completed at the study visits or by sending the questionnaires to participants in 
advance. Standard tools will be used including SF36, HAQ, PSQI, EQ5D and the brief pain 
inventory (BPI). Electronic media may also be used to collect this data if suitable technology 
becomes available during the study.  

The information collected will be transferred on an electronic CRF (eCRF) by research staff at 
study sites. The eCRF will be developed by data programmers at Edinburgh Clinical Trials Unit 
which will be the co-ordinating centre. The eCRF will include range checks to enhance data 
quality and tools to check for completeness of data. Other essential documents, including 
source data, consent forms, and regulatory documents, will be archived by or for the 
Investigator in an appropriate archive facility in line with current regulatory requirements and 
made available for monitoring, audit and regulatory inspection. 

Completeness of data will be assessed during the study and local study centres alerted if 
there is a need to contact participants who have not completed questionnaires. 

9 Data Management 

9.1 Personal Data 

The following personal data will be collected as part of the research: 
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• Health service or hospital patient identification number, name and email address (if 
volunteered for updates about the study), genetic data, physical and physiological 
information. 

Personal data will be stored by the research team at the University of Edinburgh where it will 
be accessed from secure servers only by members of the direct research team. 

Personal data will be stored for15 years alongside all the data collected as part of the study.  

9.1.1 Transfer of Data 

Data collected or generated by the study (including personal data) will analysed at the 
University of Edinburgh. We may also combine information from this trial with that of other 
completed and ongoing trials (a meta-analysis) to further explore the effects of these 
treatments. This may involve the release of anonymised data to collaborating partners in the 
EU. 

9.2 Data Processor 
The data processor is the Edinburgh Clinical Trials Unit, Usher Institute, University of 

Edinburgh.  
 

9.3 Data Controller 
The data controller is the University of Edinburgh and NHS Lothian who are the co-sponsors 
of this study.   
 

10 STATISTICS AND DATA ANALYSIS 

10.1 SAMPLE SIZE CALCULATION 
The proposed sample size is 350 subjects (175) per treatment group). 
 
The sample size has been arrived at based on the following assumptions. 
(a) The proportion of patients experiencing a first clinical fracture during each year of the 

trial will be 16%. 
(b) New vertebral fractures will be detected by end of study spine radiographs in 15% of 

participants  
(c) The active treatment will reduce the proportion of patients who experience a first fracture by 
relative reduction of 25% as compared with standard care. 
(d) The primary outcome will be time to first fracture analysed by the log-rank test taking into 
account baseline characteristics. 
 
The sample size has been reduced from 380 to 350 since the original sample size calculations 
did not take new vertebral fractures into account.  
 
Based on analysis of previous clinical trials and observational studies of adult OI patients (5-9) 
we expect the annual rate of participants experiencing a first fracture to be about 16% in the 
standard care group. We also expect 15% of subjects in the standard care group to develop a 
vertebral fracture by the end of study, if active treatment reduces the proportion of patients who 
experience a fracture by 25%, this equates to an approximate absolute risk reduction over 4 
years of 16% (from 64% to 48%) and a hazard ratio of 0.608.  
 
With these assumptions, and taking into account a dropout rate of up to 11% lost to follow up, 
evenly spread throughout the follow-up period, a total sample size of 350 participants (175 per 
group) would be expected to result in 139 patients with new clinical fractures after an average 
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duration of 62 months follow up and an additional 21 vertebral fractures detected by end of 
study spine x-rays (160 fractures in total). With these assumptions we have 88% power in 
analysis of the primary endpoint.  
 
In the final analysis, statistical power will be further enhanced by stratifying the log-rank test for 
the prognostic factors being used in the minimisation procedure of the trial randomisation. 

10.2 PROPOSED ANALYSES 
A detailed statistical analysis plan (SAP) will be developed and finalised prior to the locking of 
the trial database in consultation with the trial steering committee.  Here we outline the main 
principles to be followed.  Throughout, a 5% two-sided significance level will be used. The 
intention to treat principle will be followed in the primary analysis.  A complier average causal 
effect analysis will be performed as a sensitivity analysis. 
 
There will be no formal interim analysis for early stopping due to efficacy or futility. 
 
Primary outcome 
The primary outcome will be the proportion of participants experiencing a clinical fracture 
validated by x-ray or other imaging. The main analysis of the primary outcome will summarise 
time to first fracture by treatment group using Kaplan-Meier survival curves, the groups being 
compared using the log-rank test stratified by the minimisation variables.  
 
We will review accumulation of fractures during the study and review the situation when 139 
patients have suffered a clinical fracture confirmed by adjudication. This will be done by the 
blinded trial statistician and the TSC will then be asked to make a recommendation on 
continuation (or termination) of the trial. This recommendation will take into account an 
assumption that at least 15% of participants will develop a new vertebral fracture during the 
study while noting that these will not be ascertained until review of spine x-rays taken at the 
end of study visit.  
 
A secondary analysis will use binary logistic regression, with treatment group (active vs. 
standard care) and the minimisation variables (fracture in last 2 years, OI clinical subtype, 
gender, age, BMD group and bisphosphonate use at baseline or in 2 years prior to 
randomisation) as the independent variables. The effect of randomised treatment will be 
measured by the odds ratio (and 95% confidence interval) for TPTD/ZA vs. standard care. While 
every effort will be made to obtain complete follow-up data on all patients, it is recognised that 
in the OI population some study participants will be lost to follow-up.  A sensitivity analysis in 
which missing data are imputed will be developed according to the principles outlined in (20), 
namely to develop an understanding for the reasons for loss to follow-up, define the primary 
set of assumptions about the missing data mechanism on this basis, conduct a statistically valid 
analysis under these assumptions and explore the robustness of the conclusions in further 
sensitivity analyses that capture departures from the primary missing data assumptions.  
 
Secondary outcomes 
The number of fractures (patient reported and imaging validated) will be analysed using a 
Poisson regression model, adjusting for the minimisation variables and, if required, including 
an overdispersion parameter. 
 
Changes in BMD, biochemical markers of bone turnover, bone pain, EQ5D, HAQ, SF36, 
PSQI will be analysed using analysis of covariance (ANCOVA).  In each case the model will 
adjust for the baseline value and the minimisation variables.  
 
The mechanistic objective will be addressed in two stages.  First, descriptive statistics of 
fracture rate will be summarised by treatment group for each of clinical subtype of OI, baseline 
BMD, gender, bisphosphonate treatment (at entry or within 2 years prior to randomisation) and 
molecular diagnosis.   For mutations affecting the COLIA1 and COL1A2 genes, molecular 
diagnosis will be categorised into those expected to result in nonsense mediated RNA 
degradation (quantitative mutations), those affecting the protein sequence (qualitative 
mutations) and those affecting splicing (splice site mutations). The rationale for separating out 
splice site mutations is that depending on the context, these can be quantitative, qualitative or 
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both categories of mutation. Descriptive statistics will be summarised for specialised 
biochemical markers of bone turnover (CTX and PINP at baseline, year 2 and at the end of 
study). The different categories of mutation (qualitative, quantitative and splice site) and 
concentrations of specialised biochemical markers of bone turnover at baseline will be used as 
explanatory variables to explore whether genetic factors and biochemical markers predict the 
response of BMD and fractures to treatment. Similarly, BMD values at 2 years will be used as 
an explanatory variable to determine if fracture risk reduction is related to BMD after two years 
of treatment. 
 
The second mechanistic objective will be to perform subgroup analyses to investigate 
heterogeneity of treatment effect. The primary outcome, defined as the proportion of 
participants experiencing a clinical fracture validated by x-ray or other imaging, will be analysed 
for these subgroups.  The interaction between subgroup and treatment will be included in the 
primary and secondary analysis of the primary outcome (described above) to determine if the 
treatment effect differs by subgroup.  The following subgroups will be investigated: 
i. Clinical subtype of OI (type I or others) 
ii. Baseline BMD (lowest BMD T score at spine or hip (≤ -2.5 or > -2.5)) 
iii. Gender 
iv. Bisphosphonate treatment at entry or within 2 years prior to randomisation  
v. Molecular diagnosis (mutations of COLIA1 or COLIA2 that cause a missense or 
nonsense [stop] codon in the coding region affect the protein sequence ["qualitative" mutations]; 
mutations of COLIA1 or COLIA2 that are expected to result in a null allele due to nonsense 
mediated RNA decay degradation ["quantitative" mutations]; splice site mutations of COLIA1 or 
COLIA2 where the molecular consequences are more difficult to predict and may either be 
qualitative or quantitative; mutations in other gene of any type) 
vi. Prevalent vertebral fracture on baseline spine X-ray (yes or no)  
 
Data from the standard care group will be analysed to estimate the association between each 
baseline variable and fracture risk in patients receiving standard care. 

11 ADVERSE EVENTS 
The Investigator is responsible for the detection and documentation of events meeting the 
criteria and definitions detailed below.   

Full details of contraindications and side effects that have been reported following 
administration of the IMP can be found in the relevant Summary of Product Characteristics 
(SmPC) 

Participants will be instructed to contact their Investigator at any time after consenting to join 
the trial if any symptoms develop.  All adverse events (AE) that occur after joining the trial must 
be reported in detail in the Case Report Form (CRF) or AE form.  In the case of an AE, the 
Investigator should initiate the appropriate treatment according to their medical judgment.  
Participants with AEs present at the last visit must be followed up until resolution of the event. 

11.1 DEFINITIONS 
An adverse event (AE) is any untoward medical occurrence in a clinical trial participant which 
does not necessarily have a causal relationship with an investigational medicinal product (IMP).  

An adverse reaction (AR) is any untoward and unintended response to an IMP which is related 
to any dose administered to that participant.  

A serious adverse event (SAE), serious adverse reaction (SAR). Any AE or AR that at any 
dose: 

• results in death of the clinical trial participant; 
• is life threatening*; 
• requires in-patient hospitalisation^ or prolongation of existing hospitalisation; 
• results in persistent or significant disability or incapacity; 
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• consists of a congenital anomaly or birth defect; 
• results in any other significant medical event not meeting the criteria above. 
 
*Life-threatening in the definition of an SAE or SAR refers to an event where the participant 
was at risk of death at the time of the event. It does not refer to an event which hypothetically 
might have caused death if it were more severe. 
 
^Any hospitalisation that was planned prior to randomisation will not meet SAE criteria. Any 
hospitalisation that is planned post randomisation will meet the SAE criteria. 
 
A suspected unexpected serious adverse reaction (SUSAR) is any AR that is classified as 
serious and is suspected to be caused by the IMP, that it is not consistent with the information 
about the IMP in the Summary of Product Characteristics (SmPC) or Investigators Brochure. 

11.2 IDENTIFYING AEs AND SAEs 
All AEs and SAEs will be recorded from the time a participant signs the consent form to take 
part in the study until the final study visit. Participants with adverse events will be followed up 
until they have resolved. 
Participants will be asked about the occurrence of AEs/SAEs at every visit during the study.  
Open-ended and non-leading verbal questioning of the participant will be used to enquire about 
AE/SAE occurrence. Participants will also be asked if they have been admitted to hospital, had 
any accidents, used any new medicines or changed concomitant medication regimens.  If there 
is any doubt as to whether a clinical observation is an AE, the event will be recorded. 

AEs and SAEs may also be identified via information from support departments such as 
abnormal results occurring as the result of routine laboratory safety testing performed during 
the study.    

11.3 RECORDING AEs AND SAEs 
When an AE/SAE occurs, it is the responsibility of the Investigator to review all documentation 
(e.g., hospital notes, laboratory and diagnostic reports) related to the event.  The Investigator 
will then record all relevant information in the CRF and on the SAE form (if the AE meets the 
criteria of serious). 

Information to be collected includes dose, type of event, onset date, Investigator assessment 
of severity and causality, date of resolution as well as treatment required, investigations needed 
and outcome.   

11.4 ASSESSMENT OF AEs AND SAEs 
Seriousness, causality, severity and expectedness will be assessed by the Principal 
Investigator. For randomised double-blind studies, AEs will be assessed as though the 
participant is taking active IMP.  Cases that are considered serious, possibly, probably or 
definitely related to IMP and unexpected (i.e., SUSARs) will be unblinded.  

The Investigator is responsible for assessing each AE but this may be delegated to other 
members of the study team.   

The Chief Investigator (CI) may not downgrade an event that has been assessed by an 
Investigator as an SAE or SUSAR, but can upgrade an AE to an SAE, SAR or SUSAR if 
appropriate. 

11.4.1 Assessment of Seriousness 

The Investigator will make an assessment of seriousness as defined in Section 10.1. 

11.4.2 Assessment of Causality 

The Investigator will make an assessment of whether the AE/SAE is likely to be related to the 
IMP according to the definitions below.   
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• Unrelated: where an event is not considered to be related to the IMP. 

 

Possibly Related: The nature of the event, the underlying medical condition, concomitant 
medication or temporal relationship make it possible that the AE has a causal relationship to 
the study drug. The assessment of causality will be made against the reference safety 
information (RSI) found in the representative Summary of Product Characteristics. Investigators 
may use different brands of the drugs than those listed in the representative SPC but should 
continue to make assessments of causality against the RSI in the representative SPC. 
Where non Investigational Medicinal Products (NIMPs) e.g. rescue/escape drugs are given:  if 
the AE is considered to be related to an interaction between the IMP and the NIMP, or where 
the AE might be linked to either the IMP or the NIMP but cannot be clearly attributed to either 
one of these, the event will be considered as an AR. Alternative causes such as natural history 
of the underlying disease, other risk factors and the temporal relationship of the event to the 
treatment should be considered and investigated. The blind should not be broken for the 
purpose of making this assessment.  

11.4.3 Assessment of Expectedness 

If an event is judged to be an AR, the evaluation of expectedness will be made based on 
knowledge of the reaction and the relevant product information documented in the SmPC. 

The event may be classed as either: 

Expected: the AR is consistent with known adverse events associated with the IMP listed in 
the SmPC. 

Unexpected: the AR is not consistent with known adverse events associated with the IMP as 
listed in the SmPC. 

11.4.4 Assessment of Severity 

The Investigator will make an assessment of severity for each AE/SAE and record this on the 
CRF or SAE form according to one of the following categories: 

Mild: an event that is easily tolerated by the participant, causing minimal discomfort and not 
interfering with every day activities. 

Moderate: an event that is sufficiently discomforting to interfere with normal everyday activities. 

Severe: an event that prevents normal everyday activities. 

Note: the term ‘severe’, used to describe the intensity, should not be confused with ‘serious’ 
which is a regulatory definition based on participant/event outcome or action criteria.  For 
example, a headache may be severe but not serious, while a minor stroke is serious but may 
not be severe. 

11.5 REPORTING OF SAEs/SARs/SUSARs 

ADVERSE EVENTS THAT DO NOT REQUIRE TO BE REPORTED TO THE 
SPONSOR (EVEN IF MEETING SERIOUSNESS CRITERIA) 

Fractures are an expected occurrence in OI and are the trial endpoint. Incident fractures that 
occur during the trial will be recorded (using the New Fracture Report) but not reported to 
the Sponsor. If an incident fracture requires hospitalisation or a medical or surgical procedure 
(i.e., pinning) then this information should be added to the fracture report and it will not be 
reported as a Serious Adverse Event. 

 

Once the Investigator becomes aware that an SAE has occurred in a study participant, the 
information will be reported to the ACCORD Research Governance & QA Office immediately 
or within 24 hours. If the Investigator does not have all information regarding an SAE, they 
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should not wait for this additional information before notifying ACCORD.  The SAE report form 
can be updated when the additional information is received. 

The SAE report will provide an assessment of causality and expectedness at the time of the 
initial report to ACCORD according to Sections 10.4.2, Assessment of Causality and 10.4.3, 
Assessment of Expectedness. 

The SAE form will be transmitted by hand to the office or submitted via email to 
Safety.Accord@ed.ac.uk. Only forms in a pdf format will be accepted by ACCORD via email.  

ACCORD will onward report SARs/SUSARs to Eli Lilly within 24 hours of notification via email 
to UK_Team_Gbmail-GPS@lilly.com if they occur with Forsteo. For all other licensed 
formulations of Teriparatide used SARs/SUSARs these will NOT be reported. 

Where missing information has not been sent to ACCORD after an initial report, ACCORD will 
contact the investigator and request the missing information.  

All reports faxed to ACCORD and any follow up information will be retained by the Investigator 
in the Investigator Site File (ISF). 

11.6 REGULATORY REPORTING REQUIREMENTS 
The ACCORD Research Governance & QA Office is responsible for pharmacovigilance 
reporting on behalf of the co-sponsors (Edinburgh University and NHS Lothian). 

The ACCORD Research Governance & QA Office has a legal responsibility to notify the 
regulatory competent authority and relevant ethics committee (Research Ethics Committee 
(REC) that approved the trial).  Fatal or life threatening SUSARs will be reported no later than 
7 calendar days and all other SUSARs will be reported no later than 15 calendar days after 
ACCORD is first aware of the reaction.   

ACCORD will inform Investigators at participating sites of all SUSARs and any other arising 
safety information. 

An Annual Safety Report/Development Safety Update Report (DSUR) will be submitted, by 
ACCORD, to the regulatory authorities and RECs listing all SARs and SUSARs. ACCORD will 
also submit a copy of the DSUR to Eli Lilly via email to UK_Team_Gbmail-GPS@lilly.com 

11.7 FOLLOW UP PROCEDURES 
After initially recording an AE or recording and reporting an SAE, the Investigator should make 
every effort to follow each event until a final outcome can be recorded or reported as necessary. 
Follow up information on an SAE will be reported to the ACCORD office. 

If, after follow up, resolution of an event cannot be established, an explanation should be 
recorded on the CRF or AE log or additional information section of SAE form. 

12 PREGNANCY  
Pregnancy tests will be performed at the baseline visit in women of childbearing potential. 
Additionally, a pregnancy test will be performed at 24 months prior to the infusion of ZA. Further 
pregnancy tests may be performed at any time at the discretion of the local investigator if they 
have reason to believe that a female participant has become pregnant despite taking adequate 
contraceptive measures.  

During the study pregnancy information will be collected for any female participants or female 
partners of male participants who become pregnant while participating in the study. The 
Investigator will record the information on a Pregnancy Notification Form and submit this to the 
ACCORD office within 14 days of being made aware of the pregnancy.  Pregnancy will not be 
considered an AE or SAE. If a woman that is being currently treated with bisphosphonates or 
TPTD becomes pregnant during the study, these treatments will be stopped for the duration of 
the pregnancy. No specific action is required with regard to pregnancy in female partners of 
males that are being treated with TPTD or bisphosphonates during the study. 

mailto:Safety.Accord@ed.ac.uk
mailto:UK_Team_Gbmail-GPS@lilly.com
mailto:UK_Team_Gbmail-GPS@lilly.com
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13 TRIAL MANAGEMENT AND OVERSIGHT 
ARRANGEMENTS 

13.1 TRIAL MANAGEMENT GROUP 
The trial will be coordinated by a Project Management Group, consisting of the grant holders 
(Chief Investigator and Principal Investigator in Edinburgh), A Trial Manager and the trial 
statistician 

The Trial Manager will oversee the study and will be accountable to the Chief Investigator.  The 
Trial Manager will be responsible for checking the CRFs for completeness, plausibility and 
consistency.  Any queries will be resolved by the Investigator or delegated member of the trial 
team.  

A Delegation Log will be prepared for each site, detailing the responsibilities of each member 
of staff working on the trial.   

13.2 TRIAL STEERING COMMITTEE 
A Trial Steering Committee (TSC) will be established to oversee the conduct and progress of 
the trial. The TSC will consist of an independent chair with clinical experience in rheumatology 
or bone disease, an independent statistician, an independent clinician with experience in 
rheumatology or bone disease, an independent individual representing the stakeholder group 
of patients with OI, a patient representative; a representative from the sponsor, the principal 
investigator and one of the grant holders. The terms of reference and operation of the TSC will 
conform to the research governance guidelines in operation at the EME.  

 

The names and contact details of the TSC will be detailed in a separate document. 

13.3 DATA MONITORING COMMITTEE 
An independent Data Monitoring Committee (DMC) will be established to oversee the safety of 
participants in the trial.  The DMC will consist of an independent chair with clinical experience 
in rheumatology or bone disease, an independent statistician, and a second independent 
clinician with experience in rheumatology or bone disease.  

The terms of reference operation of the DMC will conform to the research governance 
guidelines in operation at the EME.  

The names and contact details of the DMC will be detailed in a separate document. 

13.4 INSPECTION OF RECORDS 
Investigators and institutions involved in the study will permit trial related monitoring and audits 
on behalf of the sponsor, REC review, and regulatory inspection(s).  In the event of an audit or 
monitoring, the Investigator agrees to allow the representatives of the sponsor direct access to 
all study records and source documentation. In the event of regulatory inspection, the 
Investigator agrees to allow inspectors direct access to all study records and source 
documentation. 

13.5 RISK ASSESSMENT 
An independent risk assessment will be performed by an ACCORD Clinical Trials Monitor to 
determine if monitoring is required and if so, at what level. An independent risk assessment will 
also be carried out by the ACCORD Quality Assurance Group to determine if an audit should 
be performed before/during/after the study and if so, at what locations and at what frequency. 
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13.6 STUDY MONITORING AND AUDIT 
An ACCORD Clinical Trials Monitor or an appointed monitor will visit the Investigator site prior 
to the start of the study and during the course of the study if required, in accordance with the 
monitoring plan if required. Risk assessment will determine if audit, by the ACCORD QA group, 
is required. Details will be captured in an audit plan. Audit of Investigator sites, study 
management activities and study collaborative units, facilities and 3rd parties may be performed. 

14 GOOD CLINICAL PRACTICE 

14.1 ETHICAL CONDUCT 
The study will be conducted in accordance with the principles of the International Conference 
on Harmonisation Tripartite Guideline for Good Clinical Practice (ICH GCP). 

A favorable ethical opinion will be obtained from the appropriate REC and local R&D approval 
will be obtained prior to commencement of the study. 

14.2 REGULATORY COMPLIANCE 
The study will not commence until a Clinical Trial Authorisation (CTA) is obtained from the 
appropriate Regulatory Authority. The protocol and study conduct will comply with the 
Medicines for Human Use (Clinical Trials) Regulations 2004, as amended. 

14.3 INVESTIGATOR RESPONSIBILITIES 
The Investigator is responsible for the overall conduct of the study at the site and compliance 
with the protocol and any protocol amendments.  In accordance with the principles of ICH GCP, 
the following areas listed in this section are also the responsibility of the Investigator.  
Responsibilities may be delegated to an appropriate member of study site staff.   

14.3.1 Informed Consent 

The Investigator is responsible for ensuring informed consent is obtained before any protocol 
specific procedures are carried out.  The decision of a participant to participate in clinical 
research is voluntary and should be based on a clear understanding of what is involved. 

Participants must receive adequate oral and written information – appropriate Participant 
Information and Informed Consent Forms will be provided.  The oral explanation to the 
participant will be performed by the Investigator or qualified delegated person, and must cover 
all the elements specified in the Participant Information Sheet and Consent Form. 

The participant must be given every opportunity to clarify any points they do not understand 
and, if necessary, ask for more information.  The participant must be given sufficient time to 
consider the information provided.  It should be emphasised that the participant may withdraw 
their consent to participate at any time without loss of benefits to which they otherwise would 
be entitled. 

The participant will be informed and agree to their medical records being inspected by 
regulatory authorities and representatives of the sponsor(s) but understand that their name will 
not be disclosed outside the hospital. 

The Investigator or delegated member of the trial team and the participant will sign and date 
the Informed Consent Form(s) to confirm that consent has been obtained.  The participant will 
receive a copy of this document and a copy filed in the Investigator Site File (ISF) and 
participant’s medical notes. 
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14.3.2 Study Site Staff 

The Investigator must be familiar with the IMP, protocol and the study requirements.  It is the 
Investigator’s responsibility to ensure that all staff assisting with the study are adequately 
informed about the IMP, protocol and their trial related duties. 

14.3.3 Data Recording 

The Principle Investigator is responsible for the quality of the data recorded in the CRF at each 
Investigator Site. The source data plan identifies which source data correspond to CRF data 
and states which data are recorded directly into the CRF. 

 

14.3.4 Investigator Documentation 

Prior to beginning the study, each Investigator will be asked to provide particular essential 
documents to the ACCORD Research Governance & QA Office, including but not limited to: 

• An original signed Investigator’s Declaration (as part of the Clinical Trial Agreement 
documents); 

• Curriculum vitae (CV) signed and dated by the Investigator indicating that it is 
accurate and current. 

The ACCORD Research Governance & QA Office will ensure all other documents required by 
ICH GCP are retained in a Trial Master File (TMF), where required, and that appropriate 
documentation is available in local ISFs. 

14.3.5 GCP Training 

All study staff must hold evidence of appropriate GCP training.  

The exception to this will be radiology staff performing DEXA scanning and HR-pQCT. These 
personnel will document training on the study-specific scanning protocol, GxP guidance and 
the scanning database.     

14.3.6 Confidentiality 

All laboratory specimens, evaluation forms, reports, and other records must be identified in a 
manner designed to maintain participant confidentiality.  All records must be kept in a secure 
storage area with limited access.  Clinical information will not be released without the written 
permission of the participant.  The Investigator and study site staff involved with this study may 
not disclose or use for any purpose other than performance of the study, any data, record, or 
other unpublished, confidential information disclosed to those individuals for the purpose of the 
study.  Prior written agreement from the sponsor or its designee must be obtained for the 
disclosure of any said confidential information to other parties. 

14.3.7 Data Protection 

All Investigators and study site staff involved with this study must comply with the requirements 
of the appropriate data protection legislation (including the General Data Protection Regulation 
and Data Protection Act).  Access to collated participant data will be restricted to those clinicians 
treating the participants, representatives of the sponsor(s) and representatives of regulatory 
authorities. 

Computers used to collate the data will have limited access measures via user names and 
passwords. 

Published results will not contain any personal data that could allow identification of individual 
participants. 
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15 STUDY CONDUCT RESPONSIBILITIES 

15.1 PROTOCOL AMENDMENTS 
Any changes in research activity, except those necessary to remove an apparent, immediate 
hazard to the participant in the case of an urgent safety measure, must be reviewed and 
approved by the Chief Investigator.   

Amendments to the protocol must be submitted in writing to the appropriate REC, Regulatory 
Authority and local R&D for approval and to Eli Lilly for information prior to participants being 
enrolled into an amended protocol. Amended protocols and approvals will also be sent to Eli 
Lilly via email to UK_Team_Gbmail-GPS@lilly.com 

15.2 PROTOCOL VIOLATIONS AND DEVIATIONS 
Prospective protocol deviations, i.e. protocol waivers, will not be approved by the sponsors and 
therefore will not be implemented, except where necessary to eliminate an immediate hazard 
to study participants. If this necessitates a subsequent protocol amendment, this should be 
submitted to the REC, Regulatory Authority and local R&D for review and approval if 
appropriate. 

Protocol deviations will be recorded in a protocol deviation log and logs will be submitted to the 
sponsors every 3 months. Each protocol violation will be reported to the sponsor within three 
days of becoming aware of the violation. 

15.3 SERIOUS BREACH REQUIREMENTS 
A serious breach is a breach which is likely to effect to a significant degree: 

(a) the safety or physical or mental integrity of the participants of the trial; or 

(b) the scientific value of the trial. 

If a potential serious breach is identified by the Chief investigator, Principal Investigator or 
delegates, the co-sponsors (accord.seriousbreach@ed.ac.uk) must be notified within 24 hours.  
It is the responsibility of the co-sponsors to assess the impact of the breach on the scientific 
value of the trial, to determine whether the incident constitutes a serious breach and report to 
regulatory authorities and research ethics committees as necessary.  

15.4 STUDY RECORD RETENTION 
All study documentation will be kept for a minimum of 5 years from the protocol defined end of 
study point. When the minimum retention period has elapsed, study documentation will not be 
destroyed without permission from the sponsor. 

15.5 END OF STUDY 
The end of study is defined as the last participant’s last visit.   

The Investigators and/or the trial steering committee and/or the co-sponsor(s) have the right at 
any time to terminate the study for clinical or administrative reasons.  

The end of the study will be reported to the REC, Regulatory Authority, R&D Office(s) and co-
sponsors within 90 days, or 15 days if the study is terminated prematurely. The Investigators 
will inform participants of the premature study closure and ensure that the appropriate follow-
up is arranged for all participants involved. End of study notification will be reported to the co-
sponsors via email to researchgovernance@ed.ac.uk.  

In accordance with ACCORD SOP CR011, a Clinical Study Report (CSR) will be provided to 
the Sponsor (QA@accord.scot) and REC within 1 year of the end of the study. A study report 
and manuscript (including summary results for the primary and secondary objectives) will be 
submitted to Eli Lilly within 90 days of completion of the study. 

mailto:UK_Team_Gbmail-GPS@lilly.com
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Upon completion of the study, the investigator will upload clinical trial results onto the EudraCT 
database on behalf of the Sponsor. 

The Investigator will submit a short confirmatory email to the MHRA 
(CT.Submission@mhra.gsi.gov.uk) and HPRA (clinicaltrials@hpra.ie) once the result-related 
information has been uploaded to EudraCT, with ‘End of trial: result-related information: 
EudraCT 2016-003228-22’ as the subject line. The Sponsor(s) will be copied in this email 
(QA@accord.scot). It should be noted that an acknowledgment email or letter will not be 
supplied by the MHRA.  

15.6 CONTINUATION OF DRUG FOLLOWING THE END OF STUDY 
Individual sites will assess participants according to standard clinical practice to determine what 
therapy (if any) should be continued following cessation of the study.  The continuation of study 
therapy following the end of the study rests with the judgement of the treating physician. 

15.7 INSURANCE AND INDEMNITY 
The co-sponsors are responsible for ensuring proper provision has been made for insurance or 
indemnity to cover their liability and the liability of the Chief Investigator and staff. 

The following arrangements are in place to fulfil the co-sponsors' responsibilities: 

• The Protocol has been designed by the Chief Investigator and researchers employed 
by the University and collaborators.  The University has insurance in place (which 
includes no-fault compensation) for negligent harm caused by poor protocol design 
by the Chief Investigator and researchers employed by the University. 

• Sites participating in the study will be liable for clinical negligence and other negligent 
harm to individuals taking part in the study and covered by the duty of care owed to 
them by the sites concerned.  The co-sponsors require individual sites participating 
in the study to arrange for their own insurance or indemnity in respect of these 
liabilities. 

• Sites which are part of the United Kingdom's Nation Health Service will have the 
benefit of NHS Indemnity. 

• Sites out with the United Kingdom will be responsible for arranging their own 
indemnity or insurance for their participation in the study, as well as for compliance 
with local law applicable to their participation in the study. 

• The manufacturer supplying IMP has accepted limited liability related to the 
manufacturing and original packaging of the study drug and to the losses, damages, 
claims or liabilities incurred by study participants based on known or unknown 
Adverse Events which arise out of the manufacturing and original packaging of the 
study drug, but not where there is any modification to the study drug (including without 
limitation re-packaging and blinding). 

16 REPORTING, PUBLICATIONS AND NOTIFICATION OF 
RESULTS 

16.1 AUTHORSHIP POLICY 
Ownership of the data arising from this study resides with the study team.  On completion of 
the study, the study data will be analysed and tabulated, and a clinical study report will be 
prepared in accordance with ICH guidelines.  

mailto:CT.Submission@mhra.gsi.gov.uk
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16.2 PUBLICATION 
The clinical study report will be used as the basis for publications and presentations of the 
results of the trial as abstracts scientific meetings. Authorship of abstracts and publications 
arising from the trial will include the grant holders and investigators at participating sites subject 
to the individuals fulfilling the criteria for authorship as recommended by the International 
Committee of Medical Journal Editors. A separate document outlining the publication policy and 
authorship for publications arising from the study will be prepared and implemented subject to 
the approval of the TSC. 

Summaries of results will also be made available to investigators for dissemination within their 
clinics where appropriate and according to their discretion and to members of the brittle bone 
society and general public through the BBS and RUDY websites 

16.3 PEER REVIEW 
The study concept and design has been reviewed by the EME as part of the funding application 
process. 

Investigators at each site, the Trial Steering Committee, Ethical Review Boards, MHRA, and 
local R&D departments will review the protocol as part of the study approval process. 

The results of the study will be disseminated by peer review publication and presentation at 
national and international meetings. 
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18 APPENDICES 
 

18.1 APPENDIX 1 
 

Contributors to protocol 
The study was conceived and designed by Prof Stuart H Ralston and Prof Bente 
Langdahl. Professor Chris Weir provided statistical expertise and contributed to the 
study design. Dr Kassim Javaid, Jenny Walsh, Wayne Lam and Ms Patricia Osborne 
contributed to refinement of the protocol. All investigators reviewed and approved the 
protocol.  
 
Role of Sponsor and Funders 
The sponsors and funders had no role in the design of the study or its execution, 
analysis, interpretation of the data or decision to submit results for publication 
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18.2 APPENDIX 2 
Standard operating procedures 
The study will be performed according to the relevant standard operating procedures in 
operation published by the ACCORD office. 
 
http://www.accord.scot/research-access/resources-researchers/sop 

 

Note: When study sites are initiated, hard copies of the relevant SOP on serious breaches of 
GCP (SOP CR003) and on identifying and reporting AEs, SAEs (SOP CR005) and on 
Deviations and Violations (SOP CR010) will be placed in the investigator site file. 

 

http://www.accord.scot/research-access/resources-researchers/sop
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