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1. Ethics
[bookmark: _Toc288119229][bookmark: _Toc316891199][bookmark: _Toc319071401][bookmark: _Toc502741789]Independent Ethics Committee or Institutional Review Board
The study protocol and amendments were reviewed and approved by a National Research Ethics Service (NRES Committee London - Westminster - Governors’ Hall Suite, St Thomas’ Hospital, London SE1 7EH).
[bookmark: _Toc288119230][bookmark: _Toc316891200][bookmark: _Toc319071402][bookmark: _Toc502741790]Ethical conduct of the study
The trial was conducted according to the protocol and in compliance with the principles of the Declaration of Helsinki (1996) as amended, the principles of Good Clinical Practice (GCP) and in accordance with Medicines for Human Use (Clinical Trials) Regulations 2004, as amended, the Research Governance Framework for Health and Social Care, the Data Protection Act 1998 and other regulatory requirements as appropriate. The trial protocol and substantial amendments were reviewed by the United Kingdom (UK) Medicines and Healthcare products Regulatory Agency (MHRA)
[bookmark: _Toc288119231][bookmark: _Toc316891201][bookmark: _Toc319071403][bookmark: _Toc502741791]Subject information and consent
Patients were recruited from outpatient clinics at Guy’s and St Thomas Hospital. Patients who were referred from primary care or other regional hospitals were reviewed in the above clinics and recruited if suitable.
2. Data Monitoring
Because of the small study no data monitoring committee or trial steering committee was formed
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	Guy's and St Thomas' NHS Foundation Trust,
Great Maze Pond, London, United Kingdom, SE19RT
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Database Manager/IT co-ordinator
Guy's and St Thomas' Hospital NHS Trust
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Alexandra.Vincent@gstt.nhs.uk

	
	

	
	

	
	





5. Study Synopsis

	Title of clinical trial 

	Effect of active vitamin-D treatment on left ventricular hypertrophy in patients with type-2 diabetes and stage-3 chronic kidney disease.

	Protocol Short Title/Acronym 

	Vitamin D in left ventricular hypertrophy diabetes (VIVID) trial.

	Study Phase 

	2

	Sponsor name 

	King’s College London/GSTT

	Chief Investigator 

	Prof Luigi Gnudi

	Eudract number 

	2011-003025-10 

	REC number 

	11 / LO / 1296

	IRAS project ID: 	

	83515

	Medical condition or disease under investigation 

	Left ventricular hypertrophy

	Purpose of clinical trial 

	To test in a prospective randomized double blind parallel group placebo-controlled intervention trial the effect of calcitriol 0.5 mcg once a day as intervention (as an add on treatment to current standard medical therapy) versus placebo on change from baseline in left ventricular mass index (LVMI) measured by sequential MRI.

	Primary objective 

	The primary end point will be left ventricular mass index (LVMI) measured by sequential MRI. Analysis will follow the intention to treat approach. The null hypotheses to be tested are H0: μcalcitriol - μplacebo= 0, where μ’s are the mean endpoint values for LVMI for the calcitriol and placebo groups.

	Secondary objective (s) 

	Secondary endpoints:
-	ECG Sokolow-Lyon index (46); 
-	Left ventricular end-systolic volume, left ventricular end-diastolic volume, and left ventricular ejection fraction;
-	Myocardium perfusion (exploratory secondary endpoint);
-	Interstitial myocardial fibrosis;
-	Aortic pulse wave velocity by MRI;
-	Aortic pulse wave velocity by applanation tonometry; 
-	Estimated GFR;
-	Serum calcium, iPTH, and active vitamin-D levels;
-	High sensitivity CRP;
-	Systolic and diastolic blood pressure;
-	HbA1c;
-	Plasma renin activity and aldosterone levels;
-	First-morning urine albumin-creatinine ratio (47);
-	Progression to clinical indication for vitamin D replacement or iPTH ≥350 pg/ml;
-	Number of hypercalcaemic events requiring withdrawal from study;
-	Quality of life.
Flow mediated dilatation, cardiac autonomic tests are exploratory secondary endpoints and will also be reported along with the above endpoints in final clinical study report (CSR)
Serum/ plasma samples will be stored for future additional analyses of putative cardio-renal and bone biomarkers.

	Trial Design 

	To test in a prospective randomized double blind parallel group placebo controlled intervention trial the effect of calcitriol 0.5 mcg versus placebo once a day as an add on treatment to current standard medical therapy on left ventricular mass index (LVMI) measured by sequential MRI. The study will be conducted in patients with a diagnosis of T2DM, aged 40 years or older, with stable chronic kidney disease (CKD) stage-3 (eGFR of 30-59 ml/min, on the two most recent consecutive measurements within 12 months) and an ECG or echocardiogram or MRI diagnosis of left ventricular hypertrophy (LVH) who are being treated according to the current National Institute for Health and Clinical Excellence (NICE) guidelines for T2DM.

	Endpoints 

	The primary end point will be left ventricular mass index (LVMI) measured by sequential MRI.

	Planned number of subjects

	46

	Summary of eligibility criteria 

	· Patients with a diagnosis of T2DM;
· Patients aged ≥ 40 years old (inclusive);
· Chronic Kidney disease (CKD) stage 3 [estimated glomerular filtration rate (eGFR*) 30-59 ml/min on the two most recent (within 12 months) consecutive measurements];
· A history of an elevated urinary albumin excretion rate (UAER) [albumin: creatinine ratio ≥ 2.5 mg/mmol in men and ≥ 3mg/mmol in women on more than three occasions or UAER ≥ 20mcg/min on at least two timed urine collections, or two or more positive urine dipsticks results for proteinuria or two or more urine protein creatinine ratios (PCR)>15 mg/mmol] or clinical diagnosis of diabetic nephropathy.
· Normal corrected serum calcium (2.1-2.6mmol/l);
· Normal phosphate (0.8-1.5 mmol/l) levels;
· Intact parathyroid hormone (iPTH) level between 30 pg/ml and 300 pg/ml at screening visit or a history of a raised iPTH level between 30 pg/ml and 300 pg/ml in the 3 months preceding screening visit;
· History of LVH as defined by ECG (The Sokolow-Lyon index:  S in V1 + R in V5 or V6 -whichever is larger- ≥ 35 mV) or R wave in lead AVL >1mV or MRI criteria (>67g/m2 for female; >76g/m2 for males) or increased posterior wall thickness ≥1.1 cm in men or ≥1.0 in women on echocardiography ;
· Anti-hypertensive therapy with inhibitors of the renin angiotensin system (RAS), on a stable dose for at least 1 month prior to randomisation;
· Written informed consent to participate in the study prior to any study procedures;
· Ability to communicate and comply with all study requirements.


	IMP, dosage and route of administration 

	0.5 mcg once daily, per os, of calcitriol or placebo for 48 weeks

	Active comparator product(s) 

	Calcitriol 0.5 mcg

	Maximum duration of treatment of a subject 

	48 weeks

	Version and date of protocol amendments 

	


Version 1, 21/Jul/2011
Version 2, 15/Nov/2011
Version 3, 15/April/2013
Version 4, 21/Aug/2013
Version 5, 21/Jan/2014
Version 6, 21/Jan/2015
Version 7, 29/Nov/2017
Version 8, 21/Feb/2018
Version 9, 19/Nov/2019


6. Glossary of terms
N/A
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7. Publication (reference)

Study has not yet been published 


8. Study period (years)

First patient visit (FPFV) 
	18 Sept 2012



last patient last visit (LPLV).
	22 April 2020



There were no interruptions of the study. 

Recruitment was completed on 29 April 2019.



9. Phase of development

Phase 2


10. Objectives
To test in a prospective randomized double blind parallel group placebo-controlled intervention trial the effect of calcitriol 0.5 mcg versus placebo once a day as an add on treatment to current standard medical therapy on left ventricular mass index (LVMI) measured by sequential MRI. The study will be conducted in patients with a diagnosis of T2DM, aged 40 years or older, with stable chronic kidney disease (CKD) stage-3 (eGFR of 30-59 ml/min, on the two most recent consecutive measurements within 12 months) and an ECG or echocardiogram or MRI diagnosis of left ventricular hypertrophy (LVH) who are being treated according to the current National Institute for Health and Clinical Excellence (NICE) guidelines for T2DM.


11. Background and Context

Background: Vitamin-D, as found in the diet, does not retain any intrinsic biological activity; vitamin-D is metabolized, first into 25-hydroxyvitamin-D in the liver, and then by the kidney into 1,25-dihydroxyvitamin-D, the biologically active form. Renal 25(OH)D-1-hydroxylase is the most important point of regulation of vitamin-D activation; it is through this enzymatic step that active vitamin-D is modulated according to the calcium and other endocrine needs of the organism. Recent evidence suggests that vitamin-D has much wider effects besides its well-known action on calcium, phosphate and bone metabolism (1). In this respect, studies have implicated active vitamin-D deficiency as a potential modifiable risk factor for cardiovascular and renal disease prevention (1; 2). Deficiency in active vitamin-D or 1,25-dihydroxyvitamin-D occurs in CKD due to impaired renal mediated 1α-hydroxylation of 25-hydroxyvitamin-D, and increased catabolism of 1,25-dihydroxyvitamin-D and 25-hydroxyvitamin-D secondary to upregulation of CYP24 (3). Up to 40% of patients with stage-3 CKD have impaired renal hydroxylation of inactive vitamin-D (4); importantly T2DM, albuminuria, and reduced estimated glomerular filtration rate (eGFR) are independently associated with active vitamin-D deficiency (4).
In the general population, chronic kidney disease (CKD)(eGFR<60 ml/min per 1.73 m2) predicts death and cardiovascular disease (CVD) events, independently of traditional cardiovascular risk factors such as age, gender, prior CVD, diabetes, hypertension, dyslipidaemia, proteinuria (5).
In patients with T2DM, CKD is independently associated with a ~8-10% annual absolute risk for death and CVD (6), and most diabetic patients with CKD will die from a CVD event before they reach end stage renal failure (ESRF) and dialysis treatment (7). In light of this evidence an eGFR below 60ml/min is now classified as a major independent risk factor for CVD (8).
LVH is recognised as an independent predictor of cardiovascular disease, mortality, and heart failure in patients with CKD (5; 9). It has a prevalence of 34% (10) to 74% (11) in predialysis patients rising to approximately 75% in end stage renal disease (ERSD) (12). Twenty-five percent of patients with LVH and mild renal impairment show significant increases in left ventricular mass over the period of one year, and incidence of new onset LVH over this time is elevated (10.6%)(10). There is a correlation between increase in LV mass and reduced eGFR in CKD (10). LVH in patients starting dialysis is associated with a reduced median survival of 48 months compared to over 66 months with a normal echocardiogram (13). T2DM is independently associated with LVH (14) and diastolic dysfunction (15) with early modification of left ventricular structure and function. 
The renin angiotensin system (RAS) is a key modulator of the development and progression of LVH (16; 17). Importantly regression of LVH is possible with drugs that block RAS and this effect appears to be, at least in part, independent of their blood pressure lowering effect and is associated with a reduction in cardiovascular event (18). 
In this respect, experimental and clinical studies provide a compelling rationale to investigate the effects of active vitamin-D as therapeutic inhibitor of the RAS, a system implicated in the pathogenesis and progression of cardio-renal disease in diabetes (1; 2).
In two large observational retrospective studies of patients with stage-3/4 CKD and raised iPTH (>65 pg/ml), patients treated with active vitamin-D (calcitriol 0.25-0.5 mcg/od) had a significantly reduced mortality of 10%-12% (absolute risk reduction) over three years after adjustments for known CVD risk factors as compared to those not treated with calcitriol (19; 20). These beneficial effect of active vitamin-D treatment was mainly observed in patients with diabetes (20), likely because of the crucial role of RAS in the pathogenesis of diabetes-related increase in cardiovascular morbidity-mortality. Recently De Zeeuw and colleagues demonstrated a beneficial effect of addition of active vitamin-D (paricalcitol) to RAS inhibition on albuminuria in patients with diabetic nephropathy and CKD stage-3 (21). 
Specifically, interesting experimental data has proposed that active vitamin-D functions as a negative regulator of the RAS (22), with vitamin-D receptor and 25(OH)D-1-hydroxylase knockout mice exhibiting markedly increased renin and angiotensin-II levels (both systemic and tissue local RAS -e.g. cardiac RAS), hypertension, and cardiac hypertrophy (23; 24). In animal experimental model of hypertension, it has been shown that vitamin-D depletion is associated with increased heart weight (cardiomyocytes hypertrophy and interstitial fibrosis)(25), which can be reduced by active vitamin-D treatment, in a blood pressure independent manner (26-28). Of note, studies in animals have demonstrated that active vitamin-D is able to prevent the compensatory rise in renin observed with RAS blockade with ACE inhibitors or angiotensin receptor blockers, resulting in additional organ protection (23; 27; 28). Of importance in vitamin-D receptor knockout diabetic mice there is more severe renal injury, albuminuria and cardiac hypertrophy paralleled by higher activation of the RAS, when compared to control animals (24; 29).
Preliminary studies in humans have shown that, in patients on haemodialysis with secondary hyperparathyroidism, treatment with calcitriol (2 mcg iv twice a week, equivalent to approximately 0.6 mcg a day of oral calcitriol)(30) on top of existing anti-hypertensive treatments, including RAS blockade, regresses cardiac hypertrophy in periods as short as 3-4.5 months, independently of blood pressure (31-33). In addition this treatment was also found to significantly reduce QTc interval and dispersion, which in the haemodialysis population is an independent predictor of total and cardiovascular mortality (31).
Recently Testa et al. showed that specific vitamin-D receptor gene polymorphism associated with reduced receptor function is associated with increased left ventricular mass, and predicts LVH progression in ESRD patients, supporting that altered vitamin D signalling is implicated in LVH in ESRD patients (34). 
Following these observations two industry sponsored clinical trials (http://clinicaltrials.gov/ct2/results?term=paricalcitol+lvh) have been registered to look at the effects of paricalcitol (a synthetic active vitamin-D analogue ten times more expensive than calcitriol) on LVH in CKD stage-3/5. Our study is asking a similar question but important differences should be noted: we focus on patients with T2DM, a specific high risk population for cardiovascular morbidity and mortality, which appears to be more responsive to active vitamin-D treatment  when compared to non-diabetic CKD (20); importantly calcitriol appears to suppress foam cell formation and vascular disease progression only in type 2 diabetic patients by suppressing JNK phosphorylation (35), a signaling molecule that has been implicated in fibrotic remodeling in experimental animal models of cardiac hypertrophy (36). We will utilise calcitriol a more cost-effective drug compared to paricalcitol, for which no consistent superiority has been established over calcitriol for any major outcomes (37; 38); and, in parallel to changes in left ventricular mass index, we will assess (as secondary endpoints) changes in myocardial interstitial fibrosis as potential implicated pathophysiological mechanism, and aortic pulse wave velocity by MRI. 
An important aim of our research is to tackle the significant cardiovascular morbidity and mortality seen in CKD in T2DM, an enormous and growing burden for health care providers (39; 40). Diabetes is known to represent the major cause of kidney impairment in the western world and the already elevated number of patients with T2DM and CKD, is likely to rise in light of the dramatic increase in diabetes prevalence in the last decade in the UK, Europe, and other westernised countries (41-43)(United States Renal Data System 2010, http://www.usrds.org/).
As an exploratory secondary endpoint we will also assess (in patients without contra-indications) whether add-on treatment with calcitriol affect cardiac perfusion. Abnormalities of myocardial blood supply are one of the main mechanisms of damage in the hypertrophic myocardium. Magnetic resonance (MR) perfusion imaging allows non-invasive determination of myocardial blood flow (MBF). It has shown to be at least as accurate as SPECT imaging for the assessment of patients with suspected myocardial ischaemia (44). Key advantages of MR perfusion imaging are the excellent safety profile of cyclic Gadolinium contrast agents and the absence of ionizing radiation. Moreover, the most recent technical developments of the technique allow the acquisition of high spatial resolution images (typical voxel size 1 x 1 x 8 mm) and a precise localization and quantification of the ischaemic burden. Advanced signal deconvolution algorithms allow true quantification of MBF (45). 
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12. Methodology

To test in a prospective randomized double blind parallel group placebo-controlled intervention trial the effect of calcitriol 0.5 mcg versus placebo once a day as an add on treatment to current standard medical therapy on left ventricular mass index (LVMI) measured by sequential MRI. The study will be conducted in patients with a diagnosis of T2DM, aged 40 years or older, with stable chronic kidney disease (CKD) stage-3 (eGFR of 30-59 ml/min, on the two most recent consecutive measurements within 12 months) and an ECG or echocardiogram or MRI diagnosis of left ventricular hypertrophy (LVH) who are being treated according to the current National Institute for Health and Clinical Excellence (NICE) guidelines for T2DM.

Trial Duration: 48 weeks


Trial Medication: Calcitriol 0.5 mcg

Dosing Regimen Calcitriol 0.5 mcg once daily



13. Number of patients (planned and analysed) 

13.1 Planned 	46

13.2 Analysed
71 patients were screened, 55 patients were enrolled in the study, and 45 patients complete the study.

Table: The reasons for patient withdrawal from the study

	Patient
	Comments

	
	

	5019
	Lost to follow up (date 05-12-2016)

	5038
	Lost to follow up (date 08-05-2017)

	5057
	Death (date 28-07-2017)

	5065
	Lost to follow up (date 11-10-2017)

	5072
	Protocol violation (date 24-07-2017)

	5094
	Lost to follow up (date 05-11-2018)

	5107
	Lost to follow up (date 15-10-2019)

	5119
	Lost to follow up (date 19-03-2020)

	5010
	Lost to follow up (12-09-2013)

	5056
	Patient unable to lie in scanner






14. Diagnosis and main criteria for inclusion

· Patients with a diagnosis of T2DM;
· Patients aged ≥ 40 years old (inclusive);
· Chronic Kidney disease (CKD) stage 3 [estimated glomerular filtration rate (eGFR*) 30-59 ml/min on the two most recent (within 12 months) consecutive measurements];
· A history of an elevated urinary albumin excretion rate (UAER) [albumin: creatinine ratio ≥ 2.5 mg/mmol in men and ≥ 3mg/mmol in women on more than three occasions or UAER ≥ 20mcg/min on at least two timed urine collections, or two or more positive urine dipsticks results for proteinuria or two or more urine protein creatinine ratios (PCR)>15 mg/mmol] or clinical diagnosis of diabetic nephropathy.
· Normal corrected serum calcium (2.1-2.6mmol/l);
· Normal phosphate (0.8-1.5 mmol/l) levels;
· Intact parathyroid hormone (iPTH) level between 30 pg/ml and 300 pg/ml at screening visit or a history of a raised iPTH level between 30 pg/ml and 300 pg/ml in the 3 months preceding screening visit;
· History of LVH as defined by ECG (The Sokolow-Lyon index:  S in V1 + R in V5 or V6 -whichever is larger- ≥ 35 mV) or R wave in lead AVL >1mV or MRI criteria (>67g/m2 for female; >76g/m2 for males) or increased posterior wall thickness ≥1.1 cm in men or ≥1.0 in women on echocardiography;
· Anti-hypertensive therapy with inhibitors of the renin angiotensin system (RAS), on a stable dose for at least 1 month prior to randomisation;
· Written informed consent to participate in the study prior to any study procedures;
· Ability to communicate and comply with all study requirements.


15. Test product, dose and mode of administration

Baseline therapy

Standard of care including inhibitors of the renin angiotensin system

IMP 
Calcitriol 0.5 mcg once daily


Table: Dose of IMP administered to each study participant



16. Duration of treatment

48 weeks


17. Reference therapy, dose and mode of administration

Per os, once daily


18. Criteria for evaluation: Endpoints

18.1 Efficacy

Primary endpoint: The primary end point will be left ventricular mass index (LVMI) measured by sequential MRI. Analysis will follow the intention to treat approach. The null hypotheses to be tested are H0: μcalcitriol - μplacebo= 0, where μ’s are the mean endpoint values for LVMI for the calcitriol and placebo groups.

Secondary Efficacy Parameters 
· ECG Sokolow-Lyon index; 
· Left ventricular end-systolic volume, left ventricular end-diastolic volume, and left ventricular ejection fraction;
· Myocardium perfusion (exploratory secondary endpoint);
· Interstitial myocardial fibrosis;
· Aortic pulse wave velocity by MRI;
· Aortic pulse wave velocity by applanation tonometry; 
· Estimated GFR;
· Serum calcium, iPTH, and active vitamin-D levels;
· High sensitive CRP;
· Systolic and diastolic blood pressure;
· HbA1c;
· Plasma renin activity and aldosterone levels;
· First-morning urine albumin-creatinine ratio (47);
· Progression to clinical indication for vitamin D replacement or iPTH ≥350 pg/ml;
· Number of hypercalcaemic events requiring withdrawal from study
· Quality of life. 
Flow mediated dilatation, cardiac autonomic tests are exploratory secondary endpoints and will also be reported along with the above endpoints in final clinical study report (CSR)
Serum/ plasma samples will be stored for future additional analyses of putative cardio-renal and bone biomarkers.


18.2 Safety
Physical examination, laboratory assessments (blood and urine tests) and adverse event monitoring from screening to follow up visit will be performed. 
Hypercalcaemic effects of active vitamin-D appear dose dependent, and the calcitriol dose proposed in this study (0.5 mcg od) does not significantly increase this risk in the proposed study patient population (CKD stage-3).
In the eventuality of a raised serum calcium > 2.6 mmol/l (> 2.6 mmol but < 2.8 mmol) and serum phosphate >1.5 mmol/l (confirmed on two consecutive blood tests within 72 hrs) and/or symptoms suggestive of hypercalcaemia/ hyperphosphataemia, the study medication will be reduced from one capsule a day to one every other day.
Further a serum calcium ≥ 2.8 mmol/l and serum phosphate > 1.5 mmol/l (confirmed on a second occasion within 72 hours) and/or symptoms suggestive of hypercalcaemia/ hyperphosphataemia will be considered as withdrawal criteria from the study.
An iPTH level of > 350 pg/ml during the course of the study will be considered as the threshold where the patient will be flagged and then referred.

Of the patient enrolled in the IMP group (Calcitriol 0.5 mcg once daily).  3 patients had the dose reduced to 0.5 mcg on alternate days.





19. Statistical Methods

Analysis summary:
The primary end point, LVMI and all secondary end points were examined at baseline (visit 2) and at visit 11 (end study visit). Table 1 summarises the baseline characteristics of the continuous variables, stratified by trial arm, and Table 2, similarly summarises the categorical variables.  
Using intention to treat analysis, we tested the null hypotheses of no difference in LVMI between the trial arms: H0: μ calcitriol – μ placebo=0, where μ’s are the mean endpoint values for LVMI for the calcitriol and placebo group. 
The change in LVMI was analysed using an analysis of covariance (ANCOVA) with baseline LVMI as covariate. The least squares mean, 95% confidence interval (CI) and p value for treatment difference were displayed in Table 3. The difference and the (95% CI), of LVMI, between the two treatment arms was 1.84 (-1.28, 4.96) and p value, was 0.241.
The estimated coefficient suggests that the mean LVMI in the placebo arm was higher by 1.84 units, compared to the active treatment arm, but that was not significant. The 95% CI showed that the difference in the population, may be as low as -1.28 (active arm higher) to as high as 4.96 (placebo arm higher). Therefore, the 95% CI, do include the assumed “0” difference stated by the null hypothesis, suggesting that the null is not to be rejected. 
As the main effect was not significant, further adjusted for interactions were attempted but none was significant. Adjustment for potential prognostic factors including age, gender, ethnicity, and smoking were also examined using ANCOVA, but these had no impact on the treatment effect.
The secondary outcomes were similarly analysed using ANCOVA, and results were displayed in Table 3. No significant treatment effect was found for all the measures examined, with exception of PTH and Urine Calcium Creatinine Ratio. The two have shown a significant difference between the two treatment arms, after adjustments were made for these baseline measures. Analyses were conducted in Stata (16.1, StataCorp LLC, College Station, TX).

Of note calcitriol arm had a significant lower PTH and higher urine Ca/creatinine ratio, suggesting a good treatment compliance.

Table 1. Two-sample t test comparing continuous measures at visit 2

	
	Active
	Mean
	Placebo
	Mean
	Difference
	St Err

	Age
	19
	70.32
	26
	64.31
	6.01
	2.77

	Left ventricular mass index (LVMI)
	19
	47.28
	26
	50.11
	-2.82
	4.14

	Indexed ventricular end systolic
	19
	30.73
	26
	32.62
	-1.89
	3.35

	Left ventricular end diastolic volume
	19
	150.83
	26
	160.12
	-9.30
	10.24

	Left ventricular ejection fraction
	19
	58.63
	26
	59.77
	-1.14
	2.18

	eGFR
	19
	45.11
	26
	42.27
	2.84
	2.55

	Ca corrected mmolL
	19
	2.43
	26
	2.38
	0.05
	0.03

	hsCR / mgL
	19
	4.75
	24
	8.48
	-3.73
	2.33

	Systolic Pressure mm HGSP
	19
	139.28
	26
	148.33
	-9.05
	5.95

	Diastolic Pressure m HGSP
	19
	74.11
	26
	76.78
	-2.68
	2.91

	Left ventricular end diastolic volume
	19
	150.83
	26
	160.12
	-9.30
	10.24

	HbA1c mmolmol
	19
	59.05
	26
	69.15
	-10.10
	5.78

	HbA1c
	19
	7.55
	26
	8.48
	-0.92
	0.53

	PTH gm
	19
	204.32
	26
	164.00
	40.32
	41.10

	Creatinine molL
	19
	142.84
	26
	151.23
	-8.39
	9.38

	K mmolL
	19
	4.63
	26
	4.63
	0.01
	0.15

	Active VitD
	19
	38.42
	24
	28.54
	9.88
	5.56

	Active renin mIUL
	19
	149.11
	24
	154.63
	-5.51
	82.42

	Aldosterone Levels
	19
	267.62
	24
	355.22
	-87.60
	49.16

	Urine Calcium Creatine Ratio
	19
	0.10
	22
	0.08
	0.02
	0.04

	Urine Albumin Creatinine Ratio
	19
	26.01
	23
	69.00
	-42.99
	34.18

	Aortic pulse wave velocity (APWV)
	18
	13.19
	24
	11.50
	1.70
	1.69

	Interstitial myocardial fibrosis
	14
	0.313
	21
	0.298
	0.02
	0.02
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Table 2. Chi square comparing categorical variables at baseline (visit 2) by trial arm
	
	Active
	Placebo 
	 Total

	Total
	19
	26
	45

	Sex
	
	
	

	Female
	5
	7
	12

	 
	26.32
	26.92
	26.67

	Male
	14
	19
	33

	 
	73.68
	73.08
	73.33

	Total
	19
	26
	45

	Ethnicity, total
	 
	 
	 

	Black or African
	9
	11
	20

	 
	47.37
	42.31
	44.44

	Oriental
	2
	2
	4

	 
	10.53
	7.69
	8.89

	Other
	1
	1
	2

	 
	5.26
	3.85
	4.44

	White-Cacasian
	7
	12
	19

	 
	36.84
	46.15
	42.22

	Smoking, total
	18
	26
	44

	Current
	0
	4
	4

	 
	0
	15.38
	9.09

	Never
	10
	15
	25

	 
	55.56
	57.69
	56.82

	Past
	8
	7
	15

	 
	44.44
	26.92
	34.09






Table 3. ANCOVA analysis using variables measured at visit 11 as outcomes, and trial arms as the main predictor, adjusting for the baseline (visit 2) value of the outcome measures.

	Primary Outcome
	 
	 
	 
	 
	 

	Left ventricular mass index
	
	
	
	

	leftventricularmassindex~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	leftventricularmassindexby2
	0.79
	0.06
	0.67
	0.91
	0.000

	Placebo
	1.84
	1.55
	-1.28
	4.96
	0.241

	 Secondary Outcomes:
	 
	 
	 
	 
	 

	
	
	
	
	
	

	Indexed ventricular end systolic volume
	 
	 
	 
	 
	 

	indexedventricularendsystol~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value
	

	indexedventricularendsystolic2
	1.12
	0.07
	0.97
	1.27
	0.000

	Placebo
	1.27
	1.57
	-1.89
	4.43
	0.423

	
	 
	 
	 
	 
	 

	Left ventricular ejection fraction
	 
	 
	 
	 
	 

	leftventricularejectionfrac~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	leftventricularejectionfracti2
	1.05
	0.11
	0.84
	1.27
	0.000

	Placebo
	-0.31
	1.54
	-3.42
	2.80
	0.842

	 
	 
	 
	 
	 
	 

	eGFR
	 
	 
	 
	 
	 

	eGFR11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	eGFR2
	0.92
	0.18
	0.56
	1.27
	0.000

	Placebo
	-1.08
	2.98
	-7.09
	4.92
	0.717

	 
	 
	 
	 
	 
	 

	Ca corrected mmolL
	 
	 
	 
	 
	 

	Cacorrectedmmo~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	CacorrectedmmolL2
	0.55
	0.17
	0.21
	0.90
	0.002

	Placebo
	-0.06
	0.03
	-0.12
	0.01
	0.071

	hsCR /mgL
	 
	 
	 
	 
	 

	hsCRPmgL11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	hsCRPmgL2
	0.75
	0.15
	0.44
	1.06
	0.000

	Placebo
	-0.12
	2.38
	-4.94
	4.71
	0.961

	 
	 
	 
	 
	 
	 

	Systolic Pressure mmHGSP
	 
	 
	 
	 
	 

	SystolicPressuremmHG~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	SystolicPressuremmHGSP2
	0.78
	0.15
	0.47
	1.08
	0.000

	Placebo
	-5.03
	6.10
	-17.34
	7.28
	0.414

	 
	 
	 
	 
	 
	 

	Diastolic Pressure mmHGDP
	 
	 
	 
	 
	 

	DiastolicPressuremmHG~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	DiastolicPressuremmHGDP2
	0.65
	0.15
	0.35
	0.95
	0.000

	Placebo
	-2.26
	2.84
	-7.99
	3.48
	0.432

	 
	 
	 
	 
	 
	 

	Left ventricular end diastolic volume
	 
	 
	 
	 
	 

	leftventricularenddiastoli~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	leftventricularenddiastolicv2
	0.98
	0.08
	0.82
	1.13
	0.000

	Placebo
	2.72
	2.49
	-2.30
	7.73
	0.281

	 
	 
	 
	 
	 
	 

	HbA1c mmolmol
	 
	 
	 
	 
	 

	HbA1cmmolm~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	HbA1cmmolmol2
	0.47
	0.10
	0.28
	0.67
	0.000

	Placebo
	7.17
	3.80
	-0.49
	14.83
	0.066

	 
	 
	 
	 
	 
	 

	HbA1c
	 
	 
	 
	 
	 

	HbA1c2
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	HbA1c11
	0.77
	0.16
	0.45
	1.09
	0.000

	Placebo
	0.08
	0.46
	-0.85
	1.01
	0.869

	 
	 
	 
	 
	 
	 

	PTH /gm
	 
	 
	 
	 
	 

	PTHpgml11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	PTHpgml2
	0.08
	0.10
	-0.13
	0.29
	0.453

	Placebo
	59.06
	28.10
	2.35
	115.78
	0.042

	 
	 
	 
	 
	 
	 

	 Creatinine μmol
	 
	 
	 
	 
	 

	creatinineμmo~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	creatinineμmolL2
	1.08
	0.18
	0.72
	1.45
	0.000

	Placebo
	8.01
	11.13
	-14.45
	30.48
	0.476

	 
	 
	 
	 
	 
	 

	Kmmol
	 
	 
	 
	 
	 

	KmmolL11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	KmmolL2
	0.65
	0.12
	0.41
	0.89
	0.000

	Placebo
	0.15
	0.12
	-0.09
	0.38
	0.223

	 
	 
	 
	 
	 
	 

	Active VitD Mmol
	 
	 
	 
	 
	 

	activeVitDpmo~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	activeVitDpmolL2
	0.68
	0.13
	0.40
	0.95
	0.000

	Placebo
	1.80
	5.05
	-8.43
	12.03
	0.724

	 
	 
	 
	 
	 
	 

	Active renin mIUL
	 
	 
	 
	 
	 

	ActivereninmI~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	ActivereninmIUL2
	0.25
	0.22
	-0.20
	0.69
	0.265

	Placebo
	185.09
	118.42
	-54.63
	424.82
	0.126

	 
	 
	 
	 
	 
	 

	Aldosterone Levels / molL
	 
	 
	 
	 
	 

	AldosteroneLevelspmo~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	AldosteroneLevelspmolL2
	0.75
	0.12
	0.50
	0.99
	0.000

	Placebo
	54.48
	40.39
	-27.28
	136.24
	0.185

	 
	 
	 
	 
	 
	 

	Urine Calcium Creatinine Ratio
	 
	 
	 
	 
	 

	UrineCalciumCreatinineRat~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	UrineCalciumCreatinineRatio2
	0.34
	0.16
	0.02
	0.66
	0.036

	Placebo
	-0.09
	0.04
	-0.17
	0.00
	0.039

	 
	 
	 
	 
	 
	 

	Urine Albumin Creatinine Ratio
	 
	 
	 
	 
	 

	UrineAlbuminCreatinineRat~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	UrineAlbuminCreatinineRatio2
	0.59
	0.08
	0.43
	0.74
	0.000

	Placebo
	-9.38
	16.99
	-43.76
	25.01
	0.584

	 
	 
	 
	 
	 
	 

	Aortic pulse wave velocity PWV 
	 
	 
	 
	 
	 

	AorticpulsewavevelocityP~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	AorticpulsewavevelocityPWV2
	0.46
	0.08
	0.31
	0.62
	0.000

	Placebo
	0.86
	0.86
	-0.87
	2.59
	0.322

	 
	 
	 
	 
	 
	 

	Interstitial myocardial fibrosis
	 
	 
	 
	 
	 

	interstitialmyocardialfibros~11
	Coef.
	Std. Err.
	[95% Conf. Interval]
	P value

	interstitialmyocardialfibrosis2
	0.74
	0.22
	0.29
	1.19
	0.002

	Placebo
	0.04
	0.03
	-0.01
	0.10
	0.094






20. Summary – Conclusions

Administration of Calcitriol 0.5 mcg once daily had no effect on left ventricular hypertrophy in patient with type 2 diabetes CKD3, on RAS inhibitor therapy.


20.1 Demographic data (see table 1,2)

Population studied:
Gender: male 73%
Age: 70.3 for the calcitriol arm; 64.3 for placebo arm




20.3 Safety results

Within the per protocol population (n= 55), a total of “168” AEs, including “33” SAE, were identified and included in the safety analysis. Summary tables for AEs and SAEs are presented in the appendix of this synopsis.

Overall, 41 patients (77.35%) patients experienced at least one AE. The proportion that experienced at least one SAE was 22.6% (n=12). 

Incidence of adverse drug reactions (ADRs):  3/168 AEs (1.7 %) were assessed as related to the study drug.

There were no Serious Adverse Reactions (SARs), no unexpected SARs and SUSARs.

Deaths: one patient died of cardiac arrest.



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


	Symptoms
	Relationship with IMP
	Action taken 
	Outcome

	urinary tract infection
	not related
	none
	recovered

	first degree burn left hand
	not related
	none
	recovered

	urinary tract infection
	not related
	none
	recovered

	upper airways infection
	not related
	none
	recovered

	bilateral cataract
	not related
	none
	not recovered

	shortness of breath
	not related
	none
	not recovered

	lower limb oedema
	not related
	none
	not recovered

	deep vein thrombosis
	not related
	none
	not recovered

	hypothension
	not related
	none
	recovered

	syncope
	not related
	none
	recovered

	muscoloskeletal pain
	not related
	none
	not recovered

	urinary tract infection
	not related
	none
	not recovered

	hypercalcaemia
	related
	dose reduced as per protocol
	recovered

	upper airways infection
	not related
	none
	recovered

	upper airways infection
	not related
	none
	recovered

	urinary tract infection
	not related
	none
	recovered

	taste change, diarrhoea, slepeness
	not related
	none
	recovered

	taste change, diarrhoea, slepeness
	not related
	none
	recovered

	hypotension
	not related
	none
	recovered

	tonsillitis
	not related
	none
	recovered

	lower limb oedema
	not related
	none
	not recovered

	renal function decline
	not related
	none
	recovered

	upper airways infection
	not related
	none
	recovered

	arthritis (right hand)
	not related
	none
	recovered

	arthritis (left knee)
	not related
	none
	recovered

	arthritis
	not related
	none
	not recovered

	arthritis (both knees)
	not related
	none
	not recovered

	swollen joint
	not related
	none
	recovered

	upper airways infection
	not related
	none
	recovered

	psychiatric disorder
	not related
	none
	not recovered

	fall
	not related
	none
	recovered

	anaemia
	not related
	none
	not recovered

	left knee replacement
	not related
	none
	recovered

	left leg cellulitis
	not related
	none
	recovered

	musculoskeletal pain (ankle)
	not related
	none
	recovered

	Cellulitis
	not related
	none
	recovered

	Fluid overload
	not related
	none
	recovered

	Fall
	not related
	none
	recovered

	Soft tissue infection
	not related
	none
	not recovered

	shortness of breath
	not related
	none
	not recovered

	Sepsis
	not related
	temporarily suspended
	recovered

	Itchiness
	not related
	none
	recovered

	Episode of right upper quadrant abdominal pain
	not related
	none
	recovered

	shortness of breath
	not related
	none
	recovered

	Chest Infection
	not related
	none
	not recovered

	Respiratory Tract Infection
	not related
	none
	recovered

	Chest pain
	not related
	none
	recovered

	Breathlessness - fluid overload
	not related
	none
	recovered

	Chest Infection
	not related
	none
	recovered

	Gout
	not related
	none
	recovered

	Right ankle swelling
	not related
	none
	not recovered

	Fall
	not related
	none
	recovered

	Vitrectomy
	not related
	none
	recovered

	Intermittent headaches
	not related
	none
	not recovered

	Pain in right lower rib cage
	not related
	none
	not recovered

	Diarrhoea
	not related
	none
	recovered

	Cold symptoms
	not related
	none
	not recovered

	Vertigo
	not related
	none
	not recovered

	Inflamed first right toe
	not related
	none
	not recovered

	Upper respiratory tract infection
	not related
	none 
	recovered

	Respiratory Tract Infection
	not related
	none
	recovered

	Episodes of hypoglycemia
	not related
	none
	not recovered

	Low mood
	not related
	none
	not recovered

	Episodes of hypoglycemia
	not related
	none
	not recovered

	Upper respiratory tract infection
	not related
	none
	recovered

	Trauma on left hand
	not related
	none 
	recovered

	Frozen shoulder 
	not related
	none
	recovered

	Left shoulder pain
	not related
	none
	recovered

	Upper back sebaceous cyst
	not related
	none 
	recovered

	Heart failure
	not related
	none
	recovered

	Right foot heel ulcer
	not related
	none
	not recovered

	Diabetic foot infection
	not related
	none
	recovered

	Diabetic foot ulcer
	not related
	none 
	recovered

	Candidiasis oesophagus
	not related
	none
	recovered

	Diabetic ketoacidosis
	not related
	none
	recovered

	Upper airway infection
	not related
	none
	recovered

	Upper respiratory tract infection
	not related
	none
	recovered

	Right leg pain on walking
	not related
	none
	not recovered

	Syncope
	not related
	none
	recovered

	Cutaneous aspecific eruption
	not related
	none
	recovered

	Cough and cold
	not related
	none
	not recovered

	Constipation
	not related
	none
	recovered

	Hypercalcaemia
	related
	dose reduced as per protocol
	recovered

	Stinging pain after urination
	not related
	none
	not recovered

	Itchy, sore watery eyes
	not related
	none
	not recovered

	Genital thrush
	not related
	none
	not recovered

	Gum infection
	not related 
	none 
	not recovered

	Hay fever/rash
	not related
	none 
	recovered

	Flu-like symptoms
	not related
	none
	recovered

	Rash on legs
	not related
	none
	not recovered

	Urinary tract infection
	not related
	none
	not recovered

	Fall
	not related
	none
	recovered

	Left ankle sprain
	not related
	none 
	recovered

	Urosepsis
	not related
	none
	recovered

	Lower respiratory tract infection
	not related 
	none 
	recovered

	Back pain/sciatica
	not related
	none 
	recovered

	Tooth abscess
	not related
	none
	recovered

	Sweating 
	not related
	none
	not recovered

	Right vitreous haemorrhage
	not related
	none
	recovered

	Flu-like symptoms
	not related 
	none
	recovered

	Nasal congestions
	not related
	none
	not recovered

	Prickly sensation to hands and feet
	not related
	none
	not recovered

	Face dry skin
	not related
	none
	not recovered

	Eczema patches to left leg and arm
	not related
	none 
	not recovered

	Tightness to both arm and legs
	not related
	none
	not recovered

	Aspecific pain to legs and harms
	not related
	none
	not recovered

	Flu-like symptoms
	not related
	none
	recovered

	Right eye cataract surgery
	not related
	none
	recovered

	Flu-like symptoms
	not related
	none
	not recovered

	Aphasic episodes
	not related
	none 
	recovered

	Intermittent chest pain
	not related
	none
	recovered

	Bilateral pretibial oedema
	not related
	none
	not recovered

	Abdominal pain
	not related
	none
	not recovered

	Left big toe surgery
	not related
	none
	recovered

	Raised urea, renal impairmnt
	not related
	hospital admission
	not recovered

	Pain in left first finger
	not related
	none
	not recovered

	Hypercalcaemia
	related
	dose reduced as per protocol
	recovered

	Left calf swelling
	not related
	none
	not recovered

	Progressively worsening pitting oedema left calf
	not related
	none
	not recovered

	Syncope
	not related
	none
	recovered

	Shortness of breath
	not related
	none
	not recovered

	Tiredness
	not related
	none
	not recovered

	Neuropathic pain
	not related
	none
	not recovered

	Hypoglycaemia
	not related
	none
	recovered

	Hypercalcaemia
	not related
	none
	recovered

	Fluid overload
	not related
	hospital admission
	recovered

	Episode of hypotension
	not related
	none
	recovered

	Left fifth finger fracture
	not related
	none
	recovered

	Respiratory tract infection
	not related
	none
	not recovered

	Left big toe surgery
	not related
	none
	recovered

	Inflammation of right urinary tract with pain
	not related
	none
	recovered

	Neck pain
	not related
	none
	not recovered

	Fall
	not related
	none
	recovered

	Tiredness
	not relatd
	none
	not recovered

	Fall
	not related
	none
	recovered


Table: Listing of Serious Adverse Events for all patients
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21. Date of Report

This is version 1.1 of the Clinical Study Report synopsis, dated 29/Aug/2023.
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