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MAPEC

Hermida et al. (Spain) 2010

N = 2156 hypertensive pts referred

for ambulatory monitoring
56 yrs; 48% @; 20% Diabetes

Intervention: > 1 once-daily BP
medication at bedtime vs all in AM
Primary outcome = Major Adverse

Cardiovascular Events (MACE)

5.6 years median follow-up, 255

primary outcome events

61% REDUCTION IN THE

COMPOSITE MACE

PRIMARY OUTCOME!!

Total events

Major events

Bedtime better
——

Awakening better
-~

-

\

Total death
CVD death
Stroke
CVD events
Myocardial infarction
Angina pectoris
Heart failure

Occlusion retinal artery

0.2 0.4 0.6 0.8
Relative risk

1.0

Chronobiol Int. 2010 Sep;27(8):1629-51




MAPEC

Too good to be true?
Why Chronobiology International?

8 different trials point to the same
trial registry.

Allocation not concealed
Incomplete reporting on dropouts,
loss-to-follow-up, and how they
were handled.

Chronobiol Int. 2010 Sep;27(8):1629-51



Does switching blood pressure medication to
bedtinme lower cardiovascular risk?

Rationale:

» Overnight BP is a better -
predictor of cardiovascular
events than is daytime BP

» Bedtime BP medication
might preferentially lower \
overnight BP e e dtdayhoure)

Lancet. 1978 Apr 15;1(8068):795-7.

Normal variation in 24-hour BP

Blood-pressure (mm Hg)

Lancet. Jun 17 2023;401(10393):2041-2050; N Engl J Med 2003;348(24):2407-2415; Hypertension 2008;51(1):55-61



The big ask ... The clear answer...
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The Pragmatic Trials Collaborative
Measuring What Matters



Physicians engaged




What about Data?




cewdare the unexpected...
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Data partner?
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What we did ...

Two separate RCTs
» Frail/complex older adults are underrepresented in typical RCTs
» Benefits/risks could be meaningfully different

BedMed
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Design BedMed

* Open 1:1 parallel PROBE design (prospective randomized
open blinded-endpoint assessment)

* Recruited March 2017 to May 2022, followed until Dec 2023

BedMed Protocol / Analytic Plan: BMJ Open. 2022 Feb 24;12(2):e059711



Setting BedMed

e Recruited in 5 Canadian provinces (BC, AB, SK, MB, ON)

. (PCPs) in mailed recruitment packages to all
their hypertensive patients

of
participants (residents of
British Columbia, Alberta, .
and Manitoba) — including 7 .
reasons for hospitalization
/ED visits & community
physician diagnoses

Location of Participating Practices
British Columbia (43] | Alberta (326] Saskatchewan(22] | Manitoba (23] | Ontario(16]
Chilliwack (12) ) Beachy (1) Winkler (1)

[t ) na (2! Winnipes [28)

Regina (2]
Rasetown (1)
Saskatoon (18]

Sylvan Lake (9)
Taber (1)
hree ]













Participants

Inclusion Criteria
* Hypertension Dx
* 21 once-daily BP medication
* Community-dwelling
e 219 years of age
Exclusion Criteria

. Dx, or glaucoma Rx

* Sleep disrupting
(> 3 shifts per month during
regular sleep hours)

* Considered palliative or
unable to consent by primary
care provider

Baseline Characteristics

Bedtime N =1677 Morning N = 1680

Age - years, median (IQR)
Female — no. (%)
White - no. (%)
Comorbidities — no. (%)
Sleep apnea
Diabetes
CAD
CKD
Stroke
CHF
Number of BP meds — no. (%)
1
2
3
24
BP medications — no. (%)
ACEI
ARB
CCB
Diuretic
Combination pill
Beta-blocker
Other

67 (60, 73)

950 (56.6)

1565 (93.3)

377 (22.5)
289 (17.2)
172 (10.3)
119 (7.1)
75 (4.5)
28 (1.7)

895 (53.4)

588 (35.1)
155 (9.2)
39 (2.3)

584 (34.8)
536 (32.0)
479 (28.2)
446 (26.6)
315 (18.8)
289 (17.2)
26 (1.6)

67 (61, 73)

943 (56.1)

1587 (94.5)

341 (20.3)
311 (18.5)
188 (11.2)
129 (7.7)
75 (4.5)
32 (1.9)

908 (54.0)

577 (34.3)

170 (10.1)
25 (1.5)

631 (37.6)
471 (28.0)
489 (29.1)
472 (28.1)
300 (17.9)
278 (16.5)
21 (1.3)




Intervention BedMed

* INTERVENTION: Taking all once-daily BP medication when getting ready for bed
(if intolerant of bedtime use, asked to take it with dinner, rather than switching
back to morning)

* CONTROL: Taking all once-daily BP medication upon waking in AM

* Allocation obtained while dialoging with a research assistant who was
simultaneously accessing the REDCap server’s randomization module
(random blocks of 10 or 12, stratified by province) ensuring

* Follow-up at 1-week, 6-weeks, 6-months and every 6-months thereafter via
telephone or e-mail survey

. examined administrative health data + pt
reports and sought information from family physicians when discrepancies were
present or events were reported from only one source



Outcomes BedMed

* Primary: All-cause death or hospitalization/emergency department
(ED) visit for stroke, acute coronary syndrome, or heart failure

* Secondary efficacy
* Each component of primary outcome
* All cause unplanned hospitalization/ED visit

* Secondary Safety

* Postural hypotension-related: Non-vertebral fracture, hip fracture, falling,
syncope, lightheadedness

* Vision-related: New glaucoma diagnosis, self-reported worsening of vision

* Cognition-related: Cognitive decline at 18-months, new impairment
consistent with dementia, nursing home admission



Patient Flow

* 3% withdrew or were lost to all follow-up
* Bedtime 57/1677 (3.4%)

BedMed

* Morning 44/1680 (2.6%)

5073 Assessed for eligibility

e An additional 16% were lost to ACTIVE
follow-up but were followed with passive
surveillance over a median of 4.6 years

* Intention-to-treat analysis

h 4

1716 Excluded
1341 Declined to participate

375 Noteligible

A

3357 Randomized

v

1677 Assigned to bedtime BP medication

v

266 (15.9%) withdrew from interview follow-up
213 Continued to be followed electronically
53 (3.2%) could not be followed electronically
63 (3.8%) were lost-to-follow-up
59 Continued to be followed electronically
4 (0.2%) could not be followed electronically

1680 Assigned to morning BP medication

244 (14.5%) withdrew from interview follow-up
202 Continued to be followed electronically
42 (2.5%) could not be followed electronically

F 3

1677 Included in primary (ITT) analysis

58 (3.5%) were lost-to-follow-up
56 Continued to be followed electronically
2 (0.1%) could not be followed electronically

F 3

1680 Included in primary (ITT) analysis




Adherence to allocation

e At 6-months

* 83% of once daily BP Rx
were per allocation in
the bedtime group vs
95% in morning

* >1 once-daily BP Rx was
per allocation for 88%
of bedtime and 97% of
morning participants.
This gradually fell over
time, with the lowest
adherence being 70%
vs 88% at 6-years

BedMed

Breakdown of 6-month medication adherence by drug class

g

25

25

mAs allocated

D Off allocation

O Twice or more daily

—
53 %
52 8
18 31 9
44
. , 138
529 -
451 89
425 | 433 439
trz 406 | 391
10
39 272 278 9
225
169 g 1
117 15
ﬁri |
AM PM AM PM AM PM AM PM AM PM AM PM AM PM

ACH

ARB

Beta Blocker

cce

Combination Pill

Diuretic

Other



Primary Outcome BedMed

| Major Adverse Cardiovascular Events — Primary Outcome
o0 . Hazard ratio, 0.96 (95% Cl, 0.77 — 1.19)
S Morning Bedtime Morning P
g oo § N = 1677 N = 1680 Value
g N | Rate/100 N | Rate/100
2 ; Bedtime (%) | patient-yr (%) | patient-yr
g 40
g 163 173
O 2.30 2.44 0.70
0 (9.7) (10.3)
20 0 1 2 3 4 5 6
01 ’/
0 1 2 3 4 5 6
Years Since Randomization
No. at Risk
Bedtime 1677 1623 1514 1229 1002 674 245

Morning 1680 1624 1508 1219 1000 667 263



Primary Outcome - Subgroups BedMed

Primary Outcome Primary Outcome
Bedtime Morning HR (95% Cl) Interaction Bedtime Morning HR (95% Cl) Interaction

Subgroup no. in each subgroup P Value Subgroup no. in each subgroup P Value
All Patients 1677 1680 —e— Sleep Apnoea 0 0.54
Gender . 0.10 Yes 377 341 ———i

Male 727 737 —e—t No 1300 1339 —e—

Female 950 943 >—5—0—| Chronic Kidney Disease E 0.97
Age >=75 yrs ' 0.87 Yes 119 129 ——»

Yes 370 369 —e—i No 1558 1551 —e—

No 1307 1311 — Sedentary , 0.69
Physically Frail H 0.22 Yes 434 458 —e—i

Yes 299 307 ——— No 1243 1222 —e—

No 1378 1373 »—0—5—- ACEI E 0.05
Polypharmacy ! 0.49 Yes 584 631 —e—H

Yes 534 543 —e— No 1093 1049 —o—i

No 1143 1137 —— ARB ' 0.44
Overall Health Score <= 75 H 0.14 Yes 536 471 ———

Yes 681 624 ——— No 1141 1209 ——i

No 996 1056 —e—i BB | 054
Resistant Hypertension i 0.07 Yes 289 278 >—:0—<

Yes 194 195 —e—1 No 1388 1402 —ei—

No 1483 1485 —— cce , 0.66
CHF ' 0.16 Yes 479 489 —e—

Yes 28 32 @ —e——1— No 1198 1191 ——

No 1649 1648 —e— Diuretic ‘ 0.43
Diabetes i 0.05 Yes 446 472 -—0:—4

Yes 289 311 »—0—5—< No 1231 1208 »—o:—c

No 1388 1369 —— Combination BP Med . 0.72
CAD ' 0.93 Yes 315 300 —

Yes 172 188 —e—— No 1362 1380 —e—

No 1505 1492 —a— Chronotype | 0.52
Stroke or TIA j 0.57 Early Bird 881 859 -—:—Q—c

Yes 106 120 —0—5—1 Night Owl 477 495 H—E—<

No 1571 1560 —e— Neither 319 326 ———

-— — -—

Favors Bedtime Favors Morning Favors Bedtime Favors Morning



Secondary Outcomes

“*No difference in Outcome Bedtime Morning HR/RR P
* N = 1677 N = 1680 (95% C1) | Value
ANY outcome ni%) | Rate/100 [ S [ Rate/100
H H H ) patient-yr ? patient-yr
mCIUdmg primary Secondary — Efficacy
outcome Primary Outcome Components
All-cause mortality 81 (4.8) 1.11 94 (5.6) 1.28 0.90(0.67-1.22) | 0.50
components, all- Hosp/ED for stroke 27 (1.6) 0.37 32 (1.9) 044 | 0.86(0.52-1.44) | 057
cause UnplannEd Hosp/ED for ACS 48 (2.9) 0.67 39 (2.3) 0.54 1.25(0.82 -1.91) 0.30
R Hosp/ED for CHF 30(1.8) 0.41 43 (2.6) 0.59 0.72(0.45-1.15) | 0.17
hospltallzatlon/ED ﬁg;ca?us.e ur?planned. . 993 23.96 1047 25 15 0.93(0.85-1.02) | 0.10
. . pitalization/ED visit (59.2) (62.3)
visits, and safety Secondary - Safety
outcomes loo k|ng Postural Hypotension Related
Non-vertebral fracture 152 (9.1) 2.18 166 (9.9) 2.40 0.92(0.74-1.14) | 0.44
for pOStU ral Hip fracture 20 (1.2) 0.27 31 (1.8) 0.43 0.65(0.37-1.15) | 0.14
f Falling 4.9 (11.7) - 5.0 (11.2) - 0.96 (0.86-1.07) | 0.47
hypOtenS|on Syncope 0.6 (3.8) - 0.6 (4.1) - 1.28(0.93-1.75) | 0.12
related, vision- Light-headedness 18.8 (25.2) - 20.3 (26.2) - 0.95(0.90-1.00) | 0.06
Vision related
related, and New glaucoma diagnosis 43 (2.6) 0.60 39 (2.3) 0.54 | 1.13(0.73-1.74) | 0.58
Cognition_related Worsening of vision 420 (25.0) - 411 (24.5) - 1.02(0.89-1.17) | 0.74
Cognition related
adverse effects 18-month cognitive decline | 376 (26.0) : 395 (26.5) - 0.98(0.85-1.13) | 0.82
New dementia diagnosis 89 (5.3) - 83 (4.9) - 1.12(0.83-1.51) | 0.48
Nursing home admission 38 (2.3) 0.52 26 (1.5) 0.36 1.38(0.83-2.27) | 0.21







Methods BedMed )- Frail

* Design: Open, 1:1 RCT with

* Setting: in Alberta;
+ (RAI-MDS 2.0)

* Inclusion: >2 Dx hypertension (2002 onwards); 21 once-daily BP Rx
 Exclusion: Glaucoma Dx or Tx; Opted out

* Intervention: Use of all once-daily BP Rx at

 Control: in BP Rx timing (largely morning use by default)

* Randomization: Simple, central, via provincial data analyst who
communicates allocation directly to facility pharmacist

BedMed-Frail Protocol / Analytic Plan: BMJ Open. 2023 Aug 1;13(8):e074777



Outcomes BedMed )- Frail

* Primary: All-cause death or hospitalization/emergency department
(ED) visit for stroke, MI/ACS, or CHF = “MACE”

* Secondary efficacy
* Each component of primary outcome
* All-cause unplanned hospitalization/ED visit

* Secondary Safety
* Falls/Fractures: ,

* Cognitive/Behavioral: , use of
antipsychotic medication or physical restralnts indicators of depressmn or
anxiety, use of anti-anxiety medication, use of sleeping pill

e Other: Partial or full thickness (stage 2-3), urinary
incontinence



Participant Flow

Only 14/843 (1.7%) eligible pts opted out

4% withdrew or were lost to all follow-up
* Bedtime 14/394 (3.6%)
* Morning 18/382 (4.7%)

May 25 2020 - Feb 29 2024 (median 1.1 yrs)
Modified intention-to-treat analysis

BedMed )- Frail

| 2220 Residents were assessed for eligibility

N = 829 randomized; N = 776 analyzed

1391 were excluded (ordered exclusions)
339 Did not have hypertension

A

A

802 Had no once-daily BP medication
236 Had a history of glaucoma
14 Opted out of the trial

829 Underwent randomization

.

424 Were assigned to bedtime BP medication

hd

394 Were still eligible on the date of implementation
19 Died
3 Discharged from facility
0 Hospitalized on implementation date
8 No longer using eligible BP medication

394 Included in modified intention to treat analysis

|

405 Were assigned to usual care (morning) BP medication

‘L

382 Were still eligible on the date of implementation
9 Died
6 Discharged from facility
1 Hospitalized on implementation date
7 No longer using eligible BP medication

A

382 Included in modified intention to treat analysis




cent (%)

Per

nt (%

Participants and
Adherence

Mean % of antihypertensive

100.0
900
800
700
600
500
400
300
200
100

0.0

100.0
300
800
700
60.0
500
40,0
300
200
100

0.0

doses at bedtime

Menth 1

Menth 2

Menth 3

Main analysis

@ Month4

Menth 5

@
2
o

Menth 6

Menth 9

Month 10

Month 11

Month 12

Per Protocol Analysis (13/17 facilities)

Month 1

Month 2

Month 3

o Month 4
]

onth 5

Month &

Month 9

Menth 10

Maonth 11

Maonth 12

Baseline Characteristic

Bedtime N=394 Morning N =382

Age — years, median (IQR) 88 (80, 92) 88 (81, 92)
Female — no. (%) 289 (73.4) 273 (71.5)
Comorbidities — no. (%)
Dementia 338 (85.8) 326 (85.3)
CKD 190 (48.2) 187 (49.0)
Diabetes 196 (49.7) 171 (44.8)
CAD 168 (42.6) 139 (36.4)
CHF 139 (35.3) 118 (30.9)
Stroke 119 (30.2) 105 (27.5)
Sleep Apnea 96 (24.4) 94 (24.6)
Number of BP meds — no. (%)
1 235 (59.6) 231 (60.5)
2 124 (31.5) 124 (32.5)
>3 35 (8.9) 27 (7.1)
BP medications — no. (%)
CCB 169 (42.9) 180 (47.1)
ACEI 145 (36.8) 148 (38.7)
ARB 116 (29.4) 101 (26.4)
Beta blocker 87 (22.1) 69 (18.1)
Diuretic 73 (18.5) 63 (16.5)
Other 2 (0.5) 4 (1.0)




Primary Outcome

BedMed )- Frail

1 Major Adverse Cardiovascular Events — Primary Outcome
901
80
o 4 i ) — i -
% 70 Hazard ratio, 0.88 (95% Cl, 0.71 - 1.11) Morning — Bedtime Morning p
§ N =394 N =382 Value
rE i N | Rate/100 | N | Rate/100
- (%) patient-yr (%) patient-yr
€
3 160 160
© 301 29.4 31.5 0.28
(40.6) (41.9)
20+
10+
0.
0 6 12 18 24 30 36 42
Months Since Randomization
= Bedtime == Morning
No. at Risk
Bedtime 394 330 241 140 100 65 32 7
Morning 382 323 227 125 96 57 22 3




Bedtime Morning HR/RR P
Outcome
Seconda ry N = 394 N = 382 (95% Cl) | Value
Outcomes npe | R/ | [ Raterioo
patient-yr ? patient-yr
Secondary - Efficacy
% : : Primary Outcome Components
*No dlfference In any All-cause mortality 157 (39.8) 28.7 157 (41.1) 30.7 0.89(0.71-1.11) 0.29
outcome other than Hosp/ED for stroke 3(0.8) 0.5 7(1.8) 14 0.40(0.10-1.57) | 0.19
. ) Hosp/ED for ACS 2(0.5) 0.4 2(0.5) 0.4 0.93(0.13-6.51) | 0.94
first occurrence of all Hosp/ED for CHF 8(2.0) 1.5 6 (1.6) 1.2 1.26 (0.44-3.63) | 0.67
cause unplanned ﬁg;c?:asu?z;;zf/nzfsasns 107 (27.2) 226 | 128(33.5) 30.0 0.74 (0.57-0.96) | 0.02
hospitalization/ED -
Secondary — Safety
visits. Post hoc, treating | | Falls/Fractures
h itali . Non-vertebral fracture 9(2.3) 1.7 10 (2.6) 2.0 0.84 (0.34 - 2.07) 0.71
ospitalization/ED Fall in the past 30 days | 53 (15.4) ; 54 (15.9) ; 0.97(0.67-1.42) | 0.89
visits as a continuous Cognitive/Behavioural
] Deteriorated cognition 32(9.3) - 35(10.3) - 0.92 (0.57 - 1.48) 0.72
outcome and analyzing Problem behaviours 50 (14.5) - 42 (12.4) - 1.13(0.75 - 1.71) 0.55
ALL hospitalization/ED Use of antipSYChOtieRx | 64 (18.6) . 84(24.7) | - 0.74(053-1.03) | 007
visits via Poisson | dF')yt fd i
ndicators ot depression | - ¢ (16.2) ; 48 (14.1) - 1.11(0.75-1.64) | 0.61
regression the RR is or anxiety almost daily
. . ! . Use of anti-anxiety Rx 25(7.2) - 23 (6.8) - 1.06 (0.60 - 1.87) 0.84
not 5|gn|f|ca nt—i.e. Use of bedtime sedative | 30 (8.7) - 27 (7.9) - 1.11(0.66 - 1.87) 0.69
(ARR’ 0.87; 95% Cl, Oﬂllz:tial or Full thickness
0.71-1.07; p = 0.20) skin ulcers (stage 2-4) 31(3.0) i 37(10.9) i 0.83(0.51-1.33) 0.44
Urinary incontinence 302 (87.5) - 287 (84.4) - 1.04 (0.88 - 1.22) 0.68




Subgroups

+*Bedtime administration

favored in for the
primary outcome (interaction
p value 0.03) and

for all-cause unplanned
hospitalization/ED visit
(interaction p value 0.03).
However, we had 20 subgroup
analyses — two of these could
easily have shown a
statistically significant
interaction by chance alone.

Subgroup

Sex
Male
Female

No
Diabetes

Yes
No
ACEi
Yes
No
ARB
Yes
No
ccB
Yes
No
Diuretic
Yes
No
Beta Blocker
Yes
No

Primary Outcome

All-Cause Unplanned Hospitalization/ED Visit

Bedtime Morning HR (95% Cl) Interaction
no. in each subgroup , P Value
o
| 0.03
105 109 —e—1,
289 273 ——
E U1
35 27 ——e—
359 355 ek
! 0.90
139 118 —e——i
255 264 —e—i
| 0.39
190 187 »—o—:u
204 195 —e—
! 0.28
196 171 —e—
198 211 ——
: 0.33
145 148 -—o—%—«
249 234 ——
! 0.81
116 101 ——
278 281 —e—
: 0.17
169 180 —e—i
225 202 ’_'_E"
! 0.22
73 63 —
321 319 —e—
: 0.99
87 69 —r——i
307 313 -—m:—-
h
OTO 0?5 1TD 1]5 ZIO

Favors Bedtime

Favors Morning

HR (95% Cl) Interaction
' P Value
—o—i
: 0.63
——
—e—
E 0.23
»—.—:—4
=C=;
. 0.87
|—.—:|
—e—i
i 0.85
|—.—:u
b—.—:1
! 0.64
>—.+l
—e—|
] 0.41
b—.—:—!
' 0.19
l—.:—!
——i,
i 011
——i |
I—.—E—(
: 0.61
— el
'
0.03

Favors Bedtime

Favors Morning



Conclusions BedMed

For hypertensive patients with no history of glaucoma:
1) Antihypertensive medications can be safely taken at bedtime
2) No additional cardiovascular benefit is conveyed from doing so

Blood pressure medication should be taken
whenever you are least likely to forget it



cott.Garrison@uialoerta.ca www.PragmaticTrials.ca

The Pragmatic Trials Collaborative
Measuring What Matters
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