Computer-generated STOPP/START recommendations for hospitalised older adults: evaluation of the relationship between clinical relevance and rate of implementation in the SENATOR trial.
Supplementary Data

Appendix 1 – Reasons for criterion exclusion in evaluation of clinical relevance
As part of the intervention, recommendations START I1 and START I2 (suggesting to ensure patients received influenza and pneumococcal vaccinations) appeared on all reports. These recommendations were excluded from the assessment of clinical relevance and implementation as it was not documented if all these patients had been vaccinated or not. 
STOPP A1 (a recommendation suggesting to stop “Any drug prescribed without an evidence-based clinical indication”) was also written on the report but this too could not be assessed for clinical relevance or implementation, as the indication was not clear for all medications. 
Therefore, of the 114 STOPP/START criteria (version 2), recommendations based on 3 criteria were excluded from our analysis. 
However, it should also be noted that two slight software modifications were made a few weeks into patient recruitment:
- START A2 (“Aspirin [75 mg – 160 mg once daily] in the presence of chronic atrial fibrillation, where Vitamin K antagonists or direct thrombin inhibitors or factor Xa inhibitors are contraindicated”) was initially triggering as a stand-alone recommendation, but later appeared as a joint recommendation along with START A1 (“Vitamin K antagonists or direct thrombin inhibitors or factor Xa inhibitors in the presence of chronic atrial fibrillation”). Therefore, relevance and implementation data are only available for START A1 from that point on. 
- STOPP A3 (a recommendation to stop “Any duplicate drug class prescription”) was initially appearing on reports. However, due to high numbers of STOPP A3 recommendations being produced that were not clinically relevant, this recommendation trigger was ceased by trial researchers.

Appendix 2 – Inter-rater Reliability Assessment
A convenience sample of three pharmacists and three physicians (one consultant geriatrician, and two specialist registrars – i.e. senior residents – in geriatric medicine) were invited to participate. Raters were purposively selected on the basis of their involvement with the SENATOR project and/or the OPERAM project, another multi-centre RCT in which the intervention similarly included the provision of computer-generated medication recommendations based on STOPP/START criteria version 2 (https://operam-2020.eu/index.php?id=1488). 
Twenty intervention cases were selected at random, representing approximately 10% of intervention patients recruited at CUH. Details of this random selection can be found below. The study’s objectives were explained to each rater, and all raters were supplied with instructions on how to assess the clinical relevance of the recommendations, whereby the rater had to independently assign a code of 0-5 for each SENATOR-generated STOPP/START recommendation based on the clinical relevance categories described previously. Three sample cases (all based on real intervention patients) were provided with the clinical relevance codes already assigned to the recommendations, and with a rationale given as to why each code was chosen by the pharmacist-physician pair for each patient. The twenty clinical cases were presented in a standardised format (see Supplementary Appendix 3) to include age, sex, comorbidities, medicines prescribed at the time of randomisation, laboratory test results, and any other important information required to facilitate the raters in evaluating the clinical relevance of the STOPP/START recommendations.
Random Selection of 20 Intervention Cases for Inter-rater Reliability Assessment 
A list of all intervention patients in the study site was divided into four according to the date of recruitment to ensure patient cases were obtained from different times during the RCT. 
An independent researcher (external to this study) rearranged the four lists of patient numbers into a random order. The first five patients with at least three STOPP/START recommendations in each list were chosen as the cases in the inter-rater reliability study. Thus, twenty intervention patients’ cases were selected at random.


Appendix 3 – Standardised Case Format for Inter-rater Reliability Assessment

Age: 			80	
Sex: 			Female	
Date of recruitment:	11/2017
Presenting Condition: 	Patient presenting with urosepsis. Patient fell during the night before admission to hospital when on her way to the toilet with bruising to right arm and leg, but no fracture.    
Medical History:
1. Hypertension
2. Hypercholesterolemia
3. Chronic ischaemic heart disease
4. Osteoarthritis
5. Osteoporosis
6. Neck of femur fracture 2014
Medications:		
1. Tinzaparin 3500 units OD SC		         On since admission
2. Piperacillin/Tazobactam 4.5g TDS IV 	         On since admission 
3. Aspirin 75mg OD
4. Ramipril 2.5mg OD
5. Atorvastatin 20mg OD
6. Zolpidem 10mg NOCTE			         On for 6 – 12 months
7. Paracetamol 1g QDS IV/PO PRN			

 Laboratory Parameters: 			         Other relevant information:
	Sodium (mmol/L)
	140

	Potassium (mmol/L)
	4.1

	Corrected calcium (mmol/L)
	2.31

	Creatinine (micromoles/L)
	63

	eGFR (MDRD) ml/min/1.73m2
	113

	Haemoglobin (g/dl)
	-

	Platelets x 109
	370

	INR
	-



· Blood Pressure: 124/79 mmHg
· Heart Rate: 76 beats/min

· Patient does not have a history of recurrent falls.

· On at home but not charted:                                 Calcium/Vitamin D3 500mg/400 units  1 tablet BD          Risedronate sodium 35mg once weekly



STOPP Recommendations:
	Drug
	Recommendation
	Clinical Relevance

	Zolpidem
	Hypnotic Z-drugs e.g. zopiclone, zolpidem, zaleplon (may cause protracted daytime sedation, ataxia).

	

	
	Any drug prescribed beyond the recommended duration, where treatment duration is well defined.

	




START Recommendations:
	Recommendation
	Clinical Relevance

	Beta-blocker with ischaemic heart disease.

	

	Vitamin D and calcium supplement in patients with known osteoporosis and/or previous fragility fracture(s) and/or (Bone Mineral Density T-scores more than -2.5 in multiple sites).

	

	Bone anti-resorptive or anabolic therapy (e.g. bisphosphonate, strontium ranelate, teriparatide, denosumab) in patients with documented osteoporosis, where no pharmacological or clinical status contraindication exists (Bone Mineral Density T-scores -> 2.5 in multiple sites) and/or previous history of fragility fracture(s).
.                                                                                           
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Rule
	
Adverse significance
	
No clinical relevance
	
Possibly low relevance
	
Possibly important relevance
	
Possibly very important relevance

	
Total

	
STOPP A2
	1
	8
	104
	17
	4
	134

	STOPP A3
	-
	20
	-
	-
	-
	20

	STOPP B1
	-
	2
	-
	-
	-
	2

	STOPP B3
	-
	2
	-
	1
	-
	3

	STOPP B5
	-
	5
	1
	-
	-
	6

	STOPP B6
	2
	2
	-
	1
	-
	5

	STOPP B7
	7
	10
	6
	3
	-
	26

	STOPP B8
	-
	-
	3
	2
	1
	6

	STOPP B9
	-
	1
	-
	-
	-
	1

	STOPP B11
	-
	-
	2
	1
	1
	4

	STOPP B12
	-
	-
	2
	-
	-
	2

	STOPP C3
	3
	8
	1
	5
	-
	17

	STOPP C5
	2
	-
	-
	2
	-
	4

	STOPP C6
	1
	4
	-
	1
	-
	6

	STOPP C10
	-
	-
	-
	1
	5
	6

	STOPP C11
	-
	-
	-
	-
	1
	1

	STOPP D2
	-
	1
	1
	1
	-
	3

	STOPP D4
	-
	1
	1
	-
	-
	2

	STOPP D5
	-
	-
	13
	9
	2
	24

	STOPP D8
	-
	-
	5
	13
	-
	18

	STOPP D9
	-
	1
	-
	-
	-
	1

	STOPP D10
	-
	2
	1
	1
	1
	5

	STOPP D11
	-
	4
	-
	-
	-
	4

	STOPP D12
	-
	-
	-
	9
	-
	9

	STOPP D14
	-
	-
	1
	20
	-
	21

	STOPP E3
	-
	1
	1
	-
	-
	2

	STOPP E6
	-
	-
	-
	-
	1
	1

	STOPP F2
	1
	-
	15
	-
	-
	16

	STOPP F3
	-
	-
	3
	2
	3
	8

	STOPP G1
	-
	1
	-
	-
	-
	1

	STOPP G2
	-
	-
	1
	-
	-
	1

	STOPP G4
	-
	-
	1
	-
	-
	1

	STOPP H4
	-
	2
	1
	-
	-
	3

	STOPP H5
	-
	2
	-
	1
	-
	3

	STOPP H6
	-
	-
	1
	-
	-
	1

	STOPP H7
	-
	-
	-
	1
	-
	1

	STOPP H8
	-
	-
	-
	7
	-
	7

	STOPP H9
	-
	-
	-
	2
	-
	2

	STOPP I1
	-
	-
	-
	10
	-
	10

	STOPP I2
	-
	1
	-
	4
	-
	5

	STOPP J3
	-
	40
	1
	-
	-
	41

	STOPP K1
	-
	-
	13
	10
	8
	31

	STOPP K2 
	-
	1
	2
	3
	1
	7

	STOPP K3
	1
	1
	3
	11
	-
	16

	STOPP K4
	-
	-
	10
	5
	1
	16

	STOPP L1
	-
	4
	5
	2
	-
	11

	STOPP L2
	1
	2
	4
	10
	2
	19

	STOPP L3
	-
	2
	6
	4
	1
	13

	STOPP N
	-
	1
	4
	12
	-
	17

	START A1
	1
	-
	1
	12
	13
	27

	START A2
	-
	1
	-
	1
	1
	3

	START A3
	22
	15
	3
	4
	3
	47

	START A4
	-
	5
	4
	4
	3
	16

	START A5
	-
	6
	12
	11
	4
	33

	START A6
	-
	2
	21
	24
	3
	50

	START A7
	2
	1
	5
	5
	-
	13

	START A8
	-
	-
	8
	5
	1
	14

	START B1
	-
	1
	1
	-
	2
	4

	START B2
	-
	1
	1
	2
	2
	6

	START B3
	-
	5
	-
	-
	-
	5

	START C1
	-
	-
	-
	-
	1
	1

	START D2
	-
	-
	1
	-
	-
	1

	START E1
	-
	3
	3
	1
	-
	7

	START E2
	-
	-
	-
	-
	1
	1

	START E3
	-
	-
	-
	5
	2
	7

	START E4
	-
	2
	6
	5
	1
	14

	START E5
	-
	-
	-
	8
	3
	11

	START E6
	-
	-
	1
	2
	-
	3

	START F1
	-
	1
	1
	10
	1
	13

	START G1
	-
	8
	-
	1
	-
	9

	START G2
	-
	12
	8
	1
	-
	21

	START H1
	-
	4
	3
	-
	1
	8

	START H2
	1
	3
	29
	13
	2
	48

	 All rules
	45
	199
	320
	285
	76
	925





	

	 Drug Class
	Adverse significance
	No clinical relevance
	Possibly low relevance
	Possibly important relevance
	Possibly very important relevance

	Total

	
Antithrombotics
	
29
	
33
	
6
	
32
	
17
	
117

	PPIs
	2
	8
	96
	-
	-
	106

	Benzodiazepines
	-
	-
	37
	27
	11
	75

	ACE-Inhibitors and/or ARBs
	1
	3
	25
	38
	5
	72

	Beta blockers
	2
	41
	14
	10
	1
	68

	Opioids
	1
	13
	19
	16
	7
	56

	Laxatives
	1
	5
	29
	13
	2
	50

	Diuretics
	9
	13
	11
	6
	1
	40

	Antihistamines
	-
	-
	3
	35
	-
	38

	Statins
	-
	6
	12
	11
	4
	33

	Antipsychotics
	-
	4
	3
	21
	2
	30

	Z-drugs
	-
	-
	18
	8
	2
	28

	Bone anti-resorptive,  anabolic agents
	-
	2
	7
	11
	2
	22

	5-alpha reductase inhibitors
	-
	12
	8
	1
	-
	21

	Alpha-1 Receptor blockers
	-
	10
	-
	9
	-
	19

	Vitamin D +/- Calcium
	-
	-
	-
	13
	5
	18

	Drugs for obstructive airways disease
	-
	9
	2
	2
	4
	17

	Antihypertensives (START A4)
	-
	5
	4
	4
	3
	16

	Anticholinergics
	-
	1
	3
	11
	-
	15

	Miscellaneous cardiac drugs
	-
	8
	2
	2
	-
	12

	Other miscellaneous agents
	-
	1
	4
	3
	3
	11

	Antidepressants
	-
	3
	4
	1
	-
	8

	Corticosteroids
	-
	4
	3
	1
	-
	8

	NSAIDs
	-
	-
	-
	2
	6
	8

	Calcium channel blockers
	-
	2
	2
	3
	-
	7

	DMARDs
	-
	3
	3
	1
	-
	7

	Anti-diabetic drugs
	-
	4
	-
	-
	1
	5

	Drugs to treat gout or hyperuricaemia
	-
	-
	3
	2
	-
	5

	Oxygen
	-
	5
	-
	-
	-
	5

	Anti-dementia drugs 
	-
	4
	-
	-
	-
	4

	Drugs for urinary frequency/incontinence

	-
	-
	2
	2
	-
	4

	TOTAL
	45
	199
	320
	285
	76
	925

	
PPI: Proton pump inhibitors; ACE: Angiotensin Converting Enzyme; ARB: Angiotensin Receptor Blocker; NSAIDs: Non-steroidal anti-inflammatory drug; DMARD: Disease-modifying anti-rheumatic drug.


Appendix 5. Clinical relevance of recommendations based on drug class

Appendix 6 – Reasons for lack of data on prescriber implementation

Data on prescriber implementation was unavailable for 41/925 (4.4%) recommendations, which includes the following: 
· all STOPP A3 recommendations, which were later removed from the intervention (n = 20), 
· two patients without implementation data in the electronic case report form (n = 15), 
· all START B3 recommendations, as there was no data on oxygen prescribing (n = 5), and 
· one STOPP N recommendation that triggered inappropriately (n = 1).

