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Additional Tables
Table Al Detailed Reasons for Exclusion (See CONSORT Diagram)

Reasons for exclusion Not randomised
Blood pressure < 140/90mmHg 1048
>3 Hypertensive medications 7
Orthostatic hypertension 86
Atrial fibrillation 9
Unwilling to self-monitor 5
Blood pressure managed outside of GP practice 8
Unable to provide consent 5
Dementia 3
Female pregnant or lactating 0
Chronic kidney disease at stage 4 or 5 or Chronic kidney disease with proteinuria 7
Other disease 1
Has not had a stable dose of hypertensive medication 22
Other 22

Note: Reasons not mutually exclusive. 1036 participants had one identifiable reason for exclusion, 158 participants had two reasons, and seven participants had three
reasons for exclusion. Most reasons listed under “other” related to inability to obtain a blood pressure reading at the appointment.



Table A2 Adjusted Results For The Systolic And Diastolic Blood Pressure Differences At 12 Months Under Different Sensitivity Analyses

Self-Monitoring Telemonitoring Telemonitoring
vs usual care vs usual care vs Self-Monitoring

Adjusted Mean Difference = p-value* Adjusted Mean p-value* Adjusted Mean p-value*

Between Randomised Difference Between Difference Between

Groups (95% ClI) Randomised Groups Randomised Groups (95%

(units = mmHg) (95% CI) (units = mmHg) Cl) (units = mmHg)
Systolic blood pressure at 12 months (mean of 2-6™" | -3.87 (-6.05; -1.69) 0.0005 -4.96 (-7.13; -2.78) <0.0001 -1.09 (-3.30; 1.12) 0.3357
readings) controlling for habituation*
Systolic blood pressure at 12 months (mean of 2-3" | -3.49 (-5.81; -1.17) 0.0032 -4.64 (-6.96; -2.33) 0.0001 -1.16 (-3.50; 1.19) 0.3345

readings) including participants missing one of 2™

or 3" measurement*

Systolic blood pressure at 12 months (mean of 2-3"¢ | -3.62 (-5.94; -1.30) 0.0022 -4.67 (-6.99; -2.35) 0.0001 -1.05 (-3.41; 1.31) 0.3825
readings) adjusting for factors associated with

missingness*

Systolic blood pressure at 12 months (mean of 2-3" | -3.54 (-5.86; -1.23) 0.0027 -4.77 (-7.08; -2.45) 0.0001 -1.23 (-3.57; 1.12) 0.3062
readings) imputing missing blood pressures with

nearest neighbours

Systolic blood pressure at 12 months (mean of 2-3"¢ | -3.50 (-5.80; -1.18) 0.0030 -4.69 (-6.99; -2.38) < 0.0001 -1.19 (-3.53; 1.15) 0.3180
readings) imputing missing blood pressures via

multiple imputation

Systolic blood pressure at 12 months (mean of 2-3" | -3.48 (-5.80; -1.17) 0.0032 -4.59 (-6.90; -2.27) 0.0001 -1.10 (-3.45; 1.24) 0.3567
readings) excluding likely erroneous blood pressure

readings

Diastolic blood pressure at 12 months (mean of 2- -1.38 (-2.52; -0.24) 0.0178 -1.32 (-2.46; -0.18) 0.0233 0.06 (-1.10; 1.22) 0.9175

6" readings) controlling for habituation*

*Linear mixed effect model of blood pressure at 6 and 12 months modelled against randomised group, time of visit and its interaction with randomised group, baseline blood pressure, gender, history of CVD, target blood
pressure as fixed effects and practice as a random effect

#Linear mixed effect model of systolic blood pressure at 6 and 12 months modelled against randomised group, time of visit, baseline systolic blood pressure, gender, history of CVD, target blood pressure, mobility problems and
smoking as fitted effects and practice as a random effect

*Level of significance = 0.017 to account for multiple comparisons between intervention groups



Table A3 Mean Differences At 12 Months for Quality of Life, Anxiety, Weight Diet, Alcohol Intake, Smoking and Exercise Scores.

Self-Monitoring Telemonitoring Telemonitoring
vs usual care vs usual care vs Self-Monitoring
Adjusted Treatment p-value* Adjusted Treatment p-value* Adjusted Treatment p-value*
Difference Difference Difference
(95% ClI) (95% ClI) (95% ClI)
Quality of life*# -0.01 0.4862 -0.03 0.0384 -0.02 0.2238
(EQ-5D-5L) (-0.04; 0.02) (-0.06; -0.001) (-0.06; 0.01)
STAI-6 + 0.07 0.9563 0.37 0.7884 0.29 0.8329
(-2.60; 2.75) (-2.32; 3.05) (-2.43; 3.01
Weight* 0.49 0.0761 0.10 0.7182 -0.39 0.1633
(-0.05; 1.04) (-0.44; 0.64) (-0.95; 0.16)
Diet score*
12 months 1.20 0.0394 0.93 0.1068 -0.27 0.6538
(0.06; 2.34) (-0.20; 2.07) (-1.43; 0.90)
Exercise score*
12 months 5.57 0.1002 1.30 0.7019 -4.26 0.2150
(-1.07; 12.2) (-5.4; 7.98) (-11.00; 2.47)
Alcohol score*
12 months -0.02 0.8328 -0.02 0.8550 0.00 0.9769
(-0.25; 0.20) (-0.24; 0.20) (-0.22; 0.23)
Smoking$
0.92 0.5490 0.87 0.2972 0.9456 0.7158
(0.70; 1.20) (0.67; 1.12) (0.70; 1.28)

*Linear mixed effect model of the outcome score at 12 months modelled against randomised group, time of visit and its interaction with randomised group, baseline outcome score, baseline systolic blood pressure, gender,
history of CVD, target blood pressure as fixed effects and practice as a random effect

$ Generalised linear model with a log-link function (log-binomial model) of the outcome at 12 months modelled against randomised group, baseline outcome score

#Data were skewed bootstrapped standard errors and confidence intervals were derived

*Level of significance = 0.017 to account for multiple comparisons between intervention groups

+ 6 point State Anxiety Questionnaire



Table A4 Practice Utilisation During the Trial

Mean number of hypertension consultations
(95% Cl) between baseline and 6 months follow-

up

Mean number of hypertension consultations
(95% Cl) between 6 and 12 months follow-up

Mean number of hypertension consultations
(95% Cl) between baseline and 12 months
follow-up

Average number of BP readings taken at their
GP surgery between baseline and 6 months
follow-up
Mean (sd)
Median (IQR)
Average number of BP readings taken at their
GP surgery between 6 months and 12 months
follow-up
Mean (sd)
Median (IQR)
Average number of BP readings taken at their
GP surgery between baseline and 12 months
follow-up
Mean (sd)
Median (IQR)
N (%) having blood pressure readings recorded
in GP / PN surgery
6 Months
12 Months
Mean (sd) systolic blood pressure reading in GP
/ PN surgery
6 Months
12 Months
Mean (sd) diastolic blood pressure reading in GP
/ PN surgery
6 Months
12 Months
Target BP for home readings

Usual Care

1.3 (1.2. 1.0)

0.8 (0.7, 1.0)

2.1(1.9,2.3)

1.1 (1.43)
1(0;2)

0.8 (1.4)
1(0;2)

1.9 (2.2)
1(0; 3)

228 (58.0%)
168 (42.8%)

144.8 (13.7)
145.9 (16.0)

80.5 (9.2)
81.6 (9.2)

Self-Monitoring

1.1 (0.9, 1.2)

0.8 (0.6, 0.9)

1.8 (1.6, 2.1)

0.6 (1.1)
0(0; 1)

0.5 (1.3)
0(0; 1)

1.1(1.8)
0(0; 1)

127 (32.5%)
106 (27.1%)

143.8 (13.3)
139.5 (18.2)

83.7 (8.5)
79.6 (8.6)

(135/85 mmHg for standard, 145/85 mmHg for older, and 135/75 mmHg for diabetes)

Target BP for GP readings

(140/90 mmHg for standard, 150/90 mmHg for older, and 140/80mmHg for diabetes)

Telemonitoring

1.3 (1.2, 1.5)

0.9 (0.7. 1.0)

2.2(2.0,2.5)

0.9 (1.4)
0(0; 1)

0.6 (1.3)
0(0; 1)

1.5 (2.1)
1(0;2)

166 (42.7%)
124 (31.9%)

143.3 (17.0)
141.4 (18.0)

83.42 (9.4)
80.86 (9.2)



Algorithm details

Participant training included instructions as to what to do in the presence of a high or low
reading, using a guideline that contains simple colour-coded instructions (see Figure Al).
These are reproduced below and were based on those developed for the TASMINH2 and
TASMIN-SR trials (McManus et al Lancet 2010 and JAMA 2014 respectively). Instructions
asked the patient to contact their practice for very high or very low readings that persisted
when a third reading was taken five minutes after the second reading. Thresholds for raised
readings varied depending on the participant characteristics (non-diabetic <80 years,
diabetic, 80+ years) but high and low safety thresholds were identical for all.

Participants randomised to the telemonitoring group sent their readings to a secure
centralised database using a free SMS text message with web-based data entry back up. The
telemonitoring system effectively operationalised the colour chart (Figure Al), but key
differences from the self-monitoring alone group were that:

a) They received a reminder the day before their week of measurements, and one
additional reminder in the week if no measurements are received by the system. If
at the end of the week, insufficient readings to calculate a mean had been received
(defined as 12 readings in the week, ignoring the first day), a further reminder to
complete outstanding readings was sent.

b) Each time a reading was sent successfully, the system acknowledged it.

c) Atthe end of each monitoring week, mean BP was calculated automatically from
available readings (provided at least 12 readings had been received after the first
day) and participants received an SMS message either confirming that their blood
pressure was controlled and to keep on monitoring or requesting that they made an
appointment with their GP or nurse to review their medication.

d) High or low readings (red (>170/105mmHg) or blue zones (<100mmHg systolic as per
above colour chart), triggered text alerts to the patient to recheck the reading and
then contact their surgery for a BP check if it remained high.

In both self-monitoring groups, the GP/ nurse was asked to review the readings on a
monthly basis via either paper- based forms submitted by patients or through the web-
based interface. They were asked to determine whether a change in medication was
required and to contact the patient if a medication change was required. The web-based
interface highlighted patients with either safety triggers or whose blood pressure was above
target. GPs could use the web interface to respond to patients via SMS.
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UNDERSTANDING YOUR MEASUREMENTS

For non-diabetic patients under 80 years

For RED or BLUE readings you will need to repeat them initizally and if they remain too high or

low you will be advised to seek medical advice.
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see your GP or nurse.

Figure Al: Colour coding chart (non-diabetic patients under 80 years old)
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1 Introduction

1.1 Preface

Chief Investigator: Professor Richard McManus
This SAP supports ‘TASMINH4 protocol V2.1 19/05/2016'".

1.2 Purpose and scope of the plan

This document details the proposed analysis of the main paper(s) reporting results from the
TASMINH4 NIHR funded randomised controlled trial to evaluate the management of
hypertension in primary care using self monitored blood pressure, with or without
telemonitoring compared with standard care. The results reported in these papers should
follow the strategy set out here. Subsequent analyses of a more exploratory nature will not
be bound by this strategy, though they are expected to follow the broad principles set out
here. The principles are not intended to curtail exploratory analysis (for example, to decide
cut-points for categorisation of continuous variables), nor to prohibit accepted practices (for
example, data transformation prior to analysis), but they are intended to establish the rules
that will be followed, as closely as possible, when analysing and reporting the trial.

The analysis strategy will be available on request when the principal papers are submitted for
publication in a journal. Suggestions for subsequent analyses by journal editors or referees,
will be considered carefully, and carried out as far as possible in line with the principles of this
analysis strategy; if reported, the source of the suggestion will be acknowledged.

Any deviations from the statistical analysis plan will be described and justified in the final
report of the trial. The analysis should be carried out by an identified, appropriately qualified
and experienced statistician, who should ensure the integrity of the data during their
processing. Examples of such procedures include quality control and evaluation procedures.
The details regarding analysis of the economic sub study will be detailed in a separate
analysis plan.

1.3  Trial overview

Blood pressure is a key risk factor for cardiovascular disease. BP control within the
population is sub optimal and factors responsible for this include those due to patients,
physicians and the health system. Self-monitoring of hypertension may be a solution.

1.4 Objectives

Primary objective
1. To evaluate the management of hypertension in primary care using self-monitored blood
pressure, with or without telemonitoring compared to usual care.

Secondary objectives
1. Isthe effect seen for conventional systolic blood pressure (SBP) consistent for diastolic and
does it remain when controlling for habituation to repeated measurement?
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Tertiary objectives
1. What is the effect of self-monitoring on adherence, side effects, quality of life,
adverse events, lifestyle behaviour and costs?

2. Isit possible to use routine GP clinical systems to collect sufficiently robust data for a
subsequent trial powered on cardiovascular outcomes?

1.5 Trial design

TASMINH4 is a pragmatic un-blinded individual patient randomised controlled trial. At least
1110 patients with hypertension recruited from primary care will be randomised into one of
the three groups: self-monitoring alone, self-monitoring with telemonitoring, and usual care
(control) (1:1:1).For all analyses, the three randomised groups will be compared in the
following way:

(i) Self-monitoring alone versus usual care

(ii) Self-monitoring with telemonitoring versus usual care

(iii) Self-monitoring alone versus self-monitoring with telemonitoring

The study population will comprise people with poorly controlled hypertension managed in
primary care. Eligibility criteria will be aged over 35 years, on the hypertension register, not
already taking more than three anti-hypertensive agents, BP above 140/90 mmHg at the
baseline clinic, and on a stable dose of current antihypertensive medication for at least four
weeks prior to trial entry. Exclusion criteria will be orthostatic hypertension (20 mmHg or
more systolic drop after standing for one minute, in order to avoid adverse events), BP not
managed by their GP (limited possibility of antihypertensive titration), diagnosed atrial
fibrillation (automated monitors not validated), unwilling to self-monitor, dementia or score
over 10 on the short orientation memory concentration test (inability to undertake self-
monitoring), female participant who is pregnant, lactating or planning pregnancy during the
trial (management of essential hypertension in pregnancy is different), the partner or spouse
of an individual already randomised in the trial (to avoid clustering within families), Chronic
Kidney Disease (CKD) grade four or worse, any grade of CKD with proteinuria (both may have
different BP targets), participants who have participated in another research trial involving
antihypertensive medication in the past four weeks.

See Appendix | for a time schedule of trial procedures

1.6 Outcomes measures

Outcome measures are assessed at baseline and follow up (6 and 12 months) by the
research team in the patients’ own practice. Data will be collected onto paper
questionnaires.

See Appendix Il for a table of outcomes assessment schedule.
1.6.1 PRIMARY OUTCOME

The primary outcome is systolic blood pressure at 12 months.
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Six measurements of BP are taken at baseline and each follow up visit. The mean of the 2"
and 3" BP readings (conventional BP) will be used in the primary outcome assessment.

1.6.2 SECONDARY/TERTIARY OUTCOMES

Secondary outcomes

To examine whether the effect seen for conventional systolic blood pressure is consistent
for diastolic blood pressure (ii) and does it remain when controlling for habituation to
repeated measurements (iii).

(i) Systolic BP at six months (mean of 2"Y/3"4 measurements — SYSBP23).

(ii) Diastolic blood pressure at six and 12 months (mean of 2"¥ and 3" measurements —
DIABP23).

(iii) The analyses (Systolic and diastolic BP at 6 and 12 months) will be repeated
controlling for habituation. The mean of the 2-6"" measurements (SYSBPMN,
DIABPMN) will be used. If ONLY one reading is missing, due to machine error, the
mean of four available 2-6" measurements will be used in the analysis.

Tertiary outcomes
To examine the effect of self monitoring on adherence, side effects, quality of life, adverse
events, lifestyle

(iv)

a.

b.

Adverse Events

Clinical Events: Admission to hospital, cardiovascular events and deaths will be
recorded as part of the safety monitoring and for the economic analysis.
Cardiovascular events and deaths. The patient’s clinical records will be reviewed
at 6 and 12 months follow up and any cardiovascular events will be collected.
Patients will also be flagged for mortality at the NHS central register. Following
the final follow up, data will be extracted using the clinical records / Clinical
Practice Research Datalink (CPRD) on death, risk factors and cardiovascular
disease in order that death risk factor recording and cardiovascular disease
coding can be validated. In addition up to 10 years of ONS data will be obtained
in the future to assess the long-term mortality outcomes for these participants
and the analysis of this is not covered in this statistical analysis plan.

Anxiety is measured using the short form of the State Trait Anxiety Inventory
(STAI) at 6 months and 12 months follow up. The short form STAl includes 6
statements with responses from ‘not at all’ to ‘very much’. Responses are scored
as ‘not at all’ = 1 to ‘very much’ =4. Total score ranges from 6 to 24. These are
scaled to be out of 100 to allow comparison to the full version of STAI for which
population norms are published.

14
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(v)

Side effects / Symptoms: Section 6 in the 6 and 12 month follow up symptom
questionnaires assesses whether the patient has recently experienced the 24
symptoms listed (Yes/No).

Medication Outcomes
Current medications

Data on current medications will be converted into defined daily doses. The DDD
is the assumed average maintenance dose per day for a drug used for its main
indication in adults and is defined by the WHO
(http://www.whocc.no/ddd/definition_and_general_considera/).

The change is DDD will be computed between baseline and 6 months and
baseline and 12 months. Data will be presented separately for intervention and
control.

Patient adherence to prescribed medication will be assessed using the

Medication Adherence Rating Scale (MARS) at 12 months. The MARS is a 5-item
self-report scale, the items are rated on a 5-point Likert scale, ranging from
1="always’ to 5 = ‘never’ (range 5 to 25). Higher scores indicate lower levels of
adherent behaviour. MARS will produce highly skewed data, so that the baseline
measures will be presented using median and quartiles.

Beliefs about medicine (BMQ)The beliefs about medicines questionnaire (BMQ-
Specific) includes 10 statements regarding their views about their blood pressure
medication assessed using a 5 point Likert scale (strongly agree =5 to strongly
disagree=1). There are two subscales — necessity (Questions a,c,d,g,j) and
concerns (questions b,e,f,h,i) each has a range of 5 to 25 calculated by summing
the scores. Studies using the BMQ-specific sub-scales have shown that
respondents with stronger beliefs about the necessity of their medication and
fewer concerns about their medication (as measured by the BMQ) are more
likely to use their medicines as recommended by the prescriber. The necessity
and concerns scales assess positive and negative attitudes toward medication.
An indication of the relative importance of these attitudes for individual patients
is obtained by calculating the necessity—concerns differential. This is calculated
as the difference between necessity and concerns scores, and thus had a possible
range of —20 to 20. The necessity—concerns differential may be thought of as the
result of a cost—benefit analysis for each patient in whom their perceptions of
cost (concerns) are weighed against their perception of benefit (necessity
beliefs). If the difference is positive, the patient perceives that the benefits of
medication outweigh the costs. Conversely, if it is negative, the patient perceives
greater cost than benefit.

Expectations of treatment: The Stanford Expectations of Treatment Scale (SETS)
includes 6 items that are assessed using a 7 point Likert scale (strongly disagree =
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(vi)

1 to strongly agree = 7). The scale is scored by taking the average of items a, c
and e for positive expectancy and items b, d and f are averaged for negative
expectancy.

Brief lliness Perception Questionnaire (B-IPQ) (Thoughts and feelings about
blood pressure): Questions are scored on a range from 0 to 10 and a total score
is derived by summing the individual scores.

Intervention fidelity

GP Clinical Inertia in both groups will be assessed by analysis of treatment
decisions: data regarding blood pressure measurements (clinic monitored in the
control group and self-monitored in the intervention groups) in relation to target
blood pressure (as defined by group at randomisation (standard hypertension,
older hypertension and diabetes) will be compared to data regarding medication
prescription and in particular changes in defined daily dose (DDD) .

DDD data will be calculated at baseline, 6 months and 12 months for all
participants. The change is DDD will be computed between baseline and 6
months and baseline and 12 months as above. Data will be presented separately
for intervention and control.

In the intervention groups, BP is measured twice a day for the first week of each
month. The proportion of times the participants’ weekly average BP is equal to
or above the target BP (135/85mmHg for standard, 145/85 mmHg for older and
135/75 mmHg for diabetes) will be computed for each participant [e.g. baseline
to 6 months: Number of weekly average BPs equal to or above target/# of weekly
average BPs recorded prior to 6 month FU]. At 6 and 12 months, a graph of the
proportion of BPs above target versus change in DDD will be plotted for the
intervention groups to explore clinical inertia.

In the usual care (control) group, the number of times BP is recorded is variable
throughout the study [recorded in CRF 6/12 months: Has the patient seen their
GP or Practice Nurse at their GP surgery about their BP since their last visit]. The
number of BP readings that are equal to or above the target BP (140/90mmHg
for standard, 150/90mmbhg for older and 140/80mmHg for diabetes) will be
plotted against the change in DDD from baseline to 6/12 months.

Patient Fidelity to monitoring regime will be assessed by analysis of monitoring
behaviour using data regarding blood pressure measurements including level,
timing, response to high or low values. This will only be of relevance to the self-
monitoring groups. These data will be obtained from data collected by the BP
monitors and linked to the consultation data collected in the CRFs.

In the analysis of home recorded BP measurements, home BP readings that are
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(vii)

50% higher than the next highest home BP of the individual participant are
considered irrelevant and discarded as were readings with SBP < 70 or
>250mmHg and DBP <40 or >150mmHg) (Stergiou, AJH 1998: 11;820-27). Ata
minimum, for each intervention arm, we will report the median number of home
BP readings per participant, the proportion of participants recording the
minimum monitoring (at least 12 readings per week over 6 and 12 months) and
the proportion of patients that reported a home BP outside the study limits (SBP
>170 or DBP >105 or SBP <100). Additional analyses will not be reported in the
primary publication and will be defined in detail elsewhere prior to analysis of
the data.

The number and proportion of patients in the control arm who indicated at
baseline that they had self-monitored within the last 6 months will be reported.

Lifestyle behaviour

Section C in the 12 month follow up questionnaire (Section E in baseline) collects data on
alcohol, diet, exercise and smoking.

a)

b)

d)

Alcohol consumption is assessed using the AUDIT-C (Alcohol Use Disorders
Identification Test consumption. The scores for the three questions are summed
(range 0-12) with a higher score, generally, indicating that the patient’s drinking
is affecting his/her safety. A score of 5 or above is considered to be AUDIT-C
positive (Department of Health, 2013).

Diet is assessed using the Short Food Frequency Questionnaire which is a
questionnaire with 20 foods listed and participants are requested to indicate
how often these have been eaten over the past month (never to more than once
a day). It also asks how many teaspoons of sugar and pints of full fat milk are
used daily. A total score is computed by adding the scores for each item.

Exercise is assessed using the Godin Leisure-Time Exercise Questionnaire. A
weekly activity score in metabolic equivalents (METS) is computed as = (Number
of times per week strenuous exercise x 9) + (number of times per week moderate
exercise x 5 ) + (humber of times per week mild exercise x 3)

Smoking is assessed using the smoking tool kit. One question asks about
smoking status and a second requests frequency data for those participants who
smoke.

(viii) Quality of life: as measured by EQ-5D-5L scores. EQ-5D-5L index scores will be
computed as per the EQ-5D-5L user guide (version 2.1 April 2015).

(ix) Resource use and costs: Resource use and costs will be analysed as part of the economic
evaluation and the methods will be detailed in a separate analysis plan.

(x) Qualitative analysis:
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Qualitative analyses are not covered in the scope of this statistical analysis plan. Data which
fall into this category include two questions on how worried and concerned the participants
are, one question on how important to the patient their blood pressure is, and the
qualitative interviews undertaken from the main trial follow-up.

1.7 Sample size for primary outcome

The study requires a total sample of 1110 patients to be recruited with 370 randomised to
Usual Care (UC) and 740 randomised to self-monitoring (SM) with or without telemonitoring
(TM), comprising 370 in the SM only group and 370 in the SM+TM group. This is based on a
common standard deviation of 17mmHg and a three way pairwise comparison (SM vs SM+,
SM vs UC, SM+ vs UC), at least 367 participants per group (allowing for 15% attrition) would
allow us to detect a 5SmmHg difference between groups (i.e. standardised effect size = 0.3)
with 90% power and an adjusted alpha of 0.017 (to account for the three way comparison).
Previous experience suggests that around 120-150 practices will be required to recruit a
sample of this size: assuming an average list size of 7000, with a prevalence of hypertension
of 13%, of whom approximately 16% will respond to a trial invitation and 40% of these will
be eligible. This corresponds to around 7-10 patients per practice.

1.8 Randomisation and blinding in the analysis stage

Eligible patients who have completed the baseline assessment were individually randomised
at the baseline clinic using a web based system with manual Primary Care Clinical Trials Unit
(PC-CTU) back up. Randomisation was stratified by practice and minimised on baseline BP
(S8BP23), gender, and BP target (standard hypertension, older hypertension and diabetes).
Patients were randomised to one of three groups: self-monitoring alone, self-monitoring
with telemonitoring, and clinic monitoring (usual care) (1:1:1). The study is not blinded but
uses automated assessment of end point (SBP23).

18



TASMINH4 Statistical analysis plan. Version 1.0 14.03.2017

1.9 Characteristics of participants

Baseline characteristics of the patients (i.e. demographics, duration of hypertension, past
medical history, height, weight and waist circumference, blood pressure, history of CVD,
current antihypertensive medication, symptoms, illness perception, anxiety, quality of life,
lifestyle, adherence to medication, beliefs about medicines and expectations of treatment)
will be reported by the three randomised groups.

There will be no tests of statistical significance nor confidence intervals for differences
between randomised groups on any baseline variables but frequency (proportions),
mean/standard deviations or median/IQR will be quoted.

Patient throughput from screening through randomisation, follow up and analysis will be
presented in a CONSORT flow chart and include reasons for withdrawal (Appendix IlI).

1.10 Definition of population for analysis

All data will be included in the analysis as far as possible to allow full ITT analysis. Patients
will be analysed in the groups to which they were allocated, irrespective of whether they
received that intervention or not.

2 Data Monitoring Committee And Interim Analyses

The trial is of a method of management rather than a medicinal product and it is not
anticipated that the trial will be terminated unless on the advice of the Data Monitoring
Committee (DMC) in the case of a series of Suspected Unexpected Serious Adverse
Reactions (SUSARs).

No interim analysis was planned in the protocol.

The planned analysis for the DMC will be detailed in a separate analysis plan.

3 Primary Analysis

The primary objective is to evaluate the management of hypertension in primary care using
self monitored blood pressure, with or without telemonitoring compared to usual care.

3.1 Primary outcome

Descriptive summaries of mean blood pressure at baseline, 6 months and 12 months will be
presented for each group.

A mixed effect model will be fitted to the data with systolic BP at 6 and 12 months follow-up
as the dependent variable. The model will include a random intercept for each participant
to account for the repeated measures on the same participant and an interaction term for
the treatment by visit interaction to allow the treatment effect to differ at each visit.
Included in the model will be fixed effects for randomised groups (three levels with ‘usual
care’ as reference category), and the minimisation variables as covariates (baseline systolic
BP23, gender, and BP target (standard hypertension/older hypertension/diabetes)). In
addition, history of CVD will be fitted as a covariate at the recommendation of the DMC.
Study site (practice) will be included in the model as a random effect. Adjusted mean
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differences between randomised groups in systolic BP at 12 months with 95% confidence
interval and p value will be estimated from the model for the following comparisons.
1. self-monitoring versus usual care (control),

2. self-monitoring with telemonitoring versus usual care (control)

3. Self-monitoring versus self-monitoring with telemonitoring

3.2 Handling missing data and unrealistic data

At each assessment time point, participants will have six BP measurements taken and it is
possible that one (or more) of these measurements are missing or potentially erroneous.
The primary analysis will use all recorded BP measurements. A sensitivity analysis will

explore the impact of potentially erroneous BPs identified by a macro to identify outlying BP

measurements (Appendix 3).

Where one or both SYSBP2 and SYSBP3 are not available, the participant will have missing
data for the primary outcome at that time point. A further sensitivity analysis will include
participants with one of SBP2/SBP3 measurements missing.

In the analysis accounting for habituation, If ONLY ONE reading is missing, due to machine
error, the mean of four available 2-6™" measurements will be used in the analysis.

The frequency (with percentage) of losses to follow-up (defaulters and withdrawals) over
the 12 months of the study will be reported by randomised group and compared between

the groups. Three comparisons will be made (self-monitoring vs control, telemonitoring vs

control, self-monitoring vs telemonitoring). Any deaths and their causes will be reported
separately.

The availability of the outcome data for the primary and secondary outcomes (blood
pressure measurements only) will be summarised by the three randomised groups.

The mixed effects model implicitly accounts for data missing at random, however the data

missing mechanism will be explored. A logistic regression model will explore any association

between baseline characteristics and availability of the primary outcome.
Any changes to the assumptions made in the primary analysis i.e. data missing at random,
will be considered in a sensitivity analysis.
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3.3 Multiple comparisons and multiplicity

This is a three arm trial. The sample size used an adjusted alpha of 0.017 in order to
maintain an overall Type | error rate of 5%.

3.4 Model assumptions

Model assumptions will be assessed using graphical representations of residuals.

4 Secondary Analysis

4.1  Primary outcome

To control for habituation, the mean of SBP at 12 months using measurements 2-6 will be
used in the analysis. The analysis detailed for the primary outcome in section 3.1 will be
repeated.

4.2 Secondary outcomes

1. Analysis of systolic BP at 6 months (mean of 2"Y/3"4 measurements) will be derived
from the primary outcome model.

Additional blood pressure outcomes as listed below will be analysed as per the primary
outcome analysis in section 3.1. Analysis of diastolic BP will adjust for baseline DBP rather
than baseline SBP.

2. Systolic BP at 6 months (mean of 2"Y/6™" measurements)

3. Diastolic BP at 6 and 12 months (mean of the 2"/3"¥ measurements) and

4. Diastolic BP at 6 and 12 months (means of 2"¢/6!" measurements)

4.3  Tertiary outcomes

The analyses of tertiary outcomes are listed by variable type.

Pseudo-continuous outcomes measured at 6 and 12 months (STAI, B-IPQ, current
medication (DDD)) will be analysed using linear mixed effect models following a similar
strategy to that outlined in the analysis of the primary outcome (section 3.1). Where
available, the baseline outcome score will be included as a covariate along with
minimisation variables (baseline Systolic BP, gender and BP target).

Pseudo-continuous outcomes measured 12 months ( SETS (positive and negative
expectancy scores), BMQ-S, , diet exercise weekly activity score, AUDIT-C, ) will be analysed
using linear mixed effect models. The linear mixed effect models will include site as a
random effect and minimisation factors (baseline SYSBP, gender and BP target), baseline
outcome variable (where applicable) and randomised group (three levels with usual care as
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reference category) as fixed effects. The difference in outcome at 12 months and 95%
confidence interval will be reported.

BMQ-S necessity and concerns subscales will be analysed separately as well as analysing the
calculated necessity-concerns differential.

MARS is likely to be skewed therefore a generalised linear mixed model (GLMM) will be
fitted to the data. The generalised linear mixed effect model will include practice as a
random effect and minimisation factors (baseline SYSBP, gender and BP target), baseline
MARS and randomised group (three levels with usual care as reference category) as fixed
effects. The difference in outcome at 12 months and 95% confidence interval will be
reported.

If the assumptions for GLMM are not satisfied, a non-parametric approach will be applied to
the data and the difference in medians and 95% Cl will be reported for each two group
comparison.

Current medication will be analysed by drug class and overall and summarised as per the
TASMIN-SR paper (table 3 below). Number of antihypertensive medications will also be
analysed.

Table 3. Unadjusted Prescription of Antihypertensives (Number and Defined Daily Dose) in Intervention and Usual Care Groups?

Time Point .
Difference Between
Baseline 6 Month 12 Month Intervention and Control
No. of Mean No. of Mean No. of Mean
Patients (95%Cl) Patients (95% CI) Patients (95%Cl) 6 Month 12 Month
No. of Antihypertensive Drugs
Usual care 230 1.63 226 1.75 230 1.73
(1.46t01.79) (1.58t01.92) (1.56t0 1.91) 0.19 0.27
Intervention 220 1.59 215 2.07 220 2.22 (-0.01t00.39) (0.07 t0 0.47)
(1.42t01.76) (1.87 t0 2.26) (2.03t02.42)
Overall Defined Daily Dose
Usual care 230 2.34 226 2.57 230 2.61
(2.10t0 2.58) (2.33t02.81) (2.37 10 2.85) 0.66 0.91
Intervention 220 2.16 215 3.05 220 3.34 (0.17t0 1.15) (0.42 to 1.40)
(1.91t0 2.40) (2.80103.30) (3.09 t0 3.59)
Defined Daily Dose Thiazides
Usual care 230 0.23 226 0.24 230 0.23
(0.17t0 0.29) (0.18t0 0.30) (0.17 t0 0.29) 0.11 0.16
Intervention 220 0.23 215 0.35 220 0.39 (0.02t0 0.24) (0.04t00.29)
(0.17 to 0.30) (0.29t0 0.42) (0.33t0 0.46)
Defined Daily Dose Calcium Channel Blockers
Usual care 230 0.43 226 0.52 230 0.55
(0.33t00.53) (0.42100.62) (0.44 t0 0.65) 0.23 0.28
Intervention 220 0.46 215 0.79 220 0.86 (0.03t00.44) (0.08 to 0.49)
(0.36t0 0.57) (0.68t0 0.89) (0.75 t0 0.96)
Defined Daily Dose Angiotensin-Converting Enzyme Inhibitor/Angiotensin Il Receptor Blockers
Control 1.42 226 1.55 230 1.59
(1.24 t0 1.60) (1.37t0 1.73) (1.41t0 1.77) 0.26 0.24
Intervention 1.22 215 161 220 1.74 (-0.11t00.62)  (-0.02t00.70)
(1.04t01.41) (1.43101.80) (1.55t01.92)
Defined Daily Dose B-Blockers
Usual care 230 0.15 226 0.15 230 0.14
(0.11t00.19) (0.11t00.19) (0.10t00.18) 0.03 0.02
Intervention 220 0.14 215 0.17 220 0.15 (-0.05t00.11) (-0.06 to 0.09)
(0.10t0 0.18) (0.13t00.21 (0.11t00.19)

2 Defined daily dose as classified by World Health Organization. Figures combine standardized “average maintenance dose” and number of medications.?®
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Binary variables (symptoms, smoking, AUDIT-C25)
The number and percentages of participants experiencing an outcome will be presented by
group at each time point.

Symptoms

The number and percent of people experiencing each symptom from section 6 of the CRF
will be tabulated as per Table 4 of the TASMIN-SR study (McManus et. al JAMA 2014) in
order from the most commonly reported to least commonly reported. All symptoms will be
reported in the statistical report, not just the top 10 with separate tables at each visit
(baseline, 6 months, 12 months).

Table 4. The 10 Most Frequently Reported Adverse Effects Plus Selected Hypertension Medication-Specific
Symptoms or Adverse Effects at 12 Months

No. (%) of Patients

Usual Care Intervention
(n=230) (n=220) P Value
Stiff joints 110 (48) 109 (50) 72
Pain 113 (49) 101 (46) 49
Fatigue 106 (46) 93 (42) 42
Swelling of legs and ankles 78 (34) 81 (37) .52
Sleep difficulties 86 (37) 71 (32) .26
Breathlessness 66 (29) 68 (31) .61
Dry mouth 74 (32) 58 (26) .18
Cough 65 (28) 64 (29) .85
Pins and needles 61 (27) 52 (24) .48
Loss of libido 49 (21) 48 (22) .90
Additional hypertension medication specific symptoms
Dizziness 43 (19 53 (24) .16
Impotence 36 (16) 37 (17) 74
Rash 23 (10) 18 (8) .50

Comparisons between groups for binary outcomes measured at 6 and 12 months (i.e.
symptoms, smoking, AUDIT-C > 5) will be conducted using a generalised linear mixed effects
model for repeated measures binary data with log-link function (log-binomial model),
adjusted for baseline values (symptom experienced at baseline (Y/N). If the mixed model
does not converge then separate models at 6 and 12 months will be fitted instead. If
separate models do not converge then a logistic model (with logit-link function) will be
utilised instead. It is unlikely that models will converge when adjusted for baseline
minimisation variable so these will not be included. Separate estimates at 6 and 12 months
for each group comparison (with usual care as reference category) will be derived from the
model(s) and presented as adjusted relative risks with 95% confidence interval and
associated p values.

Comparisons between groups for binary outcomes measured at 12 months (i.e smoking,
AUDIT-C 2 5) will be conducted using a generalised linear mixed effects model for repeated
measures binary data with log-link function (log-binomial model), adjusted for baseline
values (symptom experienced at baseline (Y/N). If the mixed model does not converge then
separate models at 6 and 12 months will be fitted instead. If separate models do not
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converge then a logistic model (with logit-link function) will be utilised instead. It is unlikely
that models will converge when adjusted for baseline minimisation variable so these will not
be included. Separate estimates at 6 and 12 months for each group comparison (with usual
care as reference category) will be derived from the model(s) and presented as adjusted
relative risks with 95% confidence interval and associated p values.

Cardiovascular outcomes:

Cardiovascular outcomes will be summarised as counts of events per group and number (%)
of participants experiencing at last one event of each type per group. Additionally, the
number (%) of participants experiencing at least one event of any type (any CV event) will
be summarised per group. The number of events is expected to be very small and thus
analyses will not statistically compare rates of events per group.

5 Subgroup Analyses

The following subgroup analyses will be conducted with respect to the primary outcome
only. These analyses should be considered exploratory. A subgroup effect will be
investigated through fitting an interaction term for subgroup x randomised group x time.
The results for all subgroup analyses will be reported in a forest plot, along with the overall
treatment effect. In addition to the effect size and 95% Cl for the treatment effect in each
level of subgroup, the P value for the interaction term will be reported.
(i) Age (two categories split at median)
(ii) BP target (standard hypertension/older hypertension/diabetes)
(iii) Gender (male/Female)
(iv) Baseline BP (two categories split at median)
(v) IMD (two categories split at median)
(vi) History of CVD (Yes/No). History of CVD present, if the participant has any one of
the following events recorded in past medical history of baseline questionnaire
(angina, heart attack or MI, CABG/angioplasty/stent, stroke, peripheral vascular
disease, heart failure)

6 Sensitivity analysis

Sensitivity analysis will be conducted with respect to the primary outcome only (unless
explicitly stated) and will explore the sensitivity of results to different assumptions regarding
missing data, outliers and departure from randomisation policy.

(i) The mixed model assumes that the data are missing at random (MAR). A logistic

regression analysis will be conducted to investigate factors (if any) that are
predictive of non-response. If any factors are associated with non-response, the
linear mixed effect model will be re-run with these factors included as covariates

24



TASMINH4 Statistical analysis plan. Version 1.0 14.03.2017

in the model. The model will include covariate x time interaction to account for
missingness over time.

(ii) Participants with a missing SBP23 measurement, will be included in the analysis
with the missing SBP replaced by the average of its two immediate neighbours in
the analysis of the primary outcome.

(iii) Participants with missing SYSBP23 measurements will be imputed using multiple
imputation (MI). A fully inclusive MI will be conducted with; covariates including
age, height, gender, ethnicity, baseline weight and BMI, SBP and DBP
measurements (1%-6™") and other factors expected to related to the main
outcome (i.e. practice, diabetes status).

(iv) SBP measurements identified as outliers (Appendix 3) will be replaced by the
average of its two immediate neighbours in the analysis of the primary outcome

(v) A per-protocol analysis will be conducted. In the self-monitoring arms,
compliance with the protocol will be defined as 80% or more of expected blood
pressure readings over 12 months [from the BP monitor data]. Compliance will
be computed as total number of blood pressure readings recorded over 12
months (maximum of 4 BPs per day to be used to compute total)/ number of
blood pressure readings expected over 12 months (28 x 12 = 336).

The treatment effect, its 95% confidence interval and P value will be reported under the
different missing data techniques and will be compared to the treatment effect, 95%Cl and
P value for the primary analyses. A summary of the results will be reported by graphical
methods.

7  Safety Analysis

Serious adverse events for the full population will be summarised descriptively according to
randomised group. No statistical comparisons will be undertaken on these data

8 Changes to protocol or previous versions of SAP

All changes from the protocol or from previous versions of the stats plan will be detailed in
the report.

1. The protocol stated that “The two self-monitoring groups will first be compared to
the clinic monitoring group. If both of the treatments are found to be more effective
than usual care they will be compared to each other” The sample size was adjusted
to account for three comparisons, therefore all three comparison will be conducted.
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9 Appendices

Appendix |. Schedule of study procedures

assessments

. . Follow u ]
Procedures Screening/baseline 1 P Final Follow up
Informed consent X
Eligibility assessment X
Randomisation X
Demographics X
Medical history X X X
Concomitant
. X X X
medications
Adherence X X X
Blood pressure X X X
Height X
Weight X X X
Trial specific
. . X X X
guestionnaires
Adverse event
X X
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Appendix Il. Outcome assessment schedule

Baseline 6 12
months | months
Blood pressure (sitting) X X X
Blood pressure (standing) X
Demographics X
Duration of hypertension X
Past/new medical history X X X
Contraindications to anti-hypertensives X
Short orientation memory test X
Height X
Current antihypertensive medications X
Weight and waist circumference X
Symptoms part plus short form of illness X
perception questionnaire
Short form of State Trait anxiety X X X
inventory (STAI)
EQ-5D 5L X
BP measurement preference
Medication Adherence Rating Scale
(MARS)
Beliefs about Medicines Questionnaire
Standard Expectations of Treatment
Scale (SETS)
Lifestyle questions X

Loss of follow-up/withdrawal

Side effects and safety
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Appendix lll. Flow diagram of trial participants

Screened for eligibility (n= )

Excluded (n=)
not eligible n=
Declined to participate (n=)

v

randomised
(n=)
Allocated to self-monitoring (n= Allocated to telemonitoring (n= Allocated to control (n=)
) ) e  Received allocated
e  Received allocated e  Received allocated intervention (n=)
intervention (n=) intervention (n=) e Did not receive allocated
e  Did not receive allocated e  Did not receive allocated intervention (give reasons)
intervention (give reasons) intervention (give reasons) (n=)
(n=) (n=)
Lost to follow-up (give Lost to follow-up (give Lost to follow-up (give
reasons) (n=) reasons) (n=) reasons) (n=)
Discontinued intervention Discontinued intervention Discontinued intervention
(give reasons) (n=) (give reasons) (n=) (give reasons) (n=)
Analysed (n=) Analysed (n=) Analysed (n=)
e  Excluded from analysis e  Excluded from analysis e  Excluded from analysis
(give reasons) (n=) (give reasons) (n=) (give reasons) (n=)
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Appendix 3: Identification of outliers

Minitab Macro (BP_outlier.mac) This macro calculates the standardised difference from the
mean of the smallest and the largest of the 2-6'" BP readings (where the mean and the SD
are calculated from the rest of the readings of the patient concerned). If the maximum of
the two standardised differences is bigger than 20 then it was decided that there is an
outlier. In that case the outlier is replaced by the average of its two immediate neighbours.
Outlying readings are replaced by their two neighbours and then SBP23 and SBP26
measures are calculated.

BP_outlier.mac
gmacro
BP_outlier

Brief 0

count c2 k100

do k1=1:k100

let c10(1) = c2(k1)
let c10(1) = c3(k1)
let c10(2) = c4(k1)
let c10(3) = c5(k1)
let c10(4) = c6(k1)
let c10(5) = c7(k1)
sort c10 c11;

by c10.

if C11(5) = "*'
let c12(1) ="*'
let c12(2) ="*'

let c12(3) = c11(2)

let c12(4) = c11(3)

let c12(5) = c11(4)

mean c12 k3

stdev c12 k2

let c13(k1) = abs((c11(1) - k3)/k2)
Else

copy cllcl2

let c12(1) ="*'

stdev c12 k2

mean c12 k3

let c13(k1) = abs((c11(1) - k3)/k2)
Endif
sort c10 c11;
by c10;
desc c10.
if c11(1) ="*'

let c12(1) ="*'

let c12(2) = c11(3)

let c12(3) = c11(4)
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let c12(4) = c11(5)

let c12(5) ="*'

mean c12 k3

stdev c12 k2

let c14(k1) = abs((c11(2) - k3)/k2)
Else

copy cllcl2

let c12(1) ="*'

stdev c12 k2

mean c12 k3

let c14(k1) = abs((c11(1) - k3)/k2)
Endif
enddo
endmacro
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