Online supplement

Table el: Search strategy

CINAHL (EBSCOHost)

S24 S22 OR S23 Limiters - Clinical Queries: Prognosis - Specificity

S23 S20 OR S21 Limiters - Clinical Queries: Prognosis - High Sensitivity
S22 S20 OR S21

S21 TI (((blood pressure or bp or sbp or dbp) N5 (variabilit* or variation*)) ) OR AB ( ((blood pressure or bp or sbp or dbp) N5
(variabilit* or variation*)) )

S20 S3 AND S6 AND S19

S19 S7OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18

S18 Tl within subject* OR AB within subject*

S17 TI ((dipping or dipper* or nondipping or nondipper* or non-dipping or non-dipper*) ) OR AB ( (dipping or dipper* or
nondipping or nondipper* or non-dipping or non-dipper*) )

S16 Tl ((((daytime or day-time or diurnal) N5 (blood pressure or bp or sbp or sbp)) and ((night-time or nocturnal) N5 (blood
pressure or bp or sbp or sbp))) ) OR AB ( (((daytime or day-time or diurnal) N5 (blood pressure or bp or sbp or sbp)) and
((night-time or nocturnal) N5 (blood pressure or bp or sbp or sbp))) )

S15 TI (((daytime or day-time or diurnal) N5 (night-time or nocturnal)) ) OR AB ( ((daytime or day-time or diurnal) N5 (night-
time or nocturnal)) )

S14 TI repeat* measure* OR AB repeat* measure*

S13 Tl "measure* to measure*" OR AB "measure* to measure*"

S12  TI (("day to day" or "day by day") ) OR AB ( ("day to day" or "day by day") )
S11 TI ( "between day" OR "within day" ) OR AB ( "between day" OR "within day" )
S10 TI "visit to visit" OR AB "visit to visit"

S9  TI (((between or within) N3 visit*) ) OR AB ( ((between or within) N3 visit*) )
S8 Tl variation*

S7 Tl (variability or variabilities ) OR AB ( variability or variabilities )

S6 S40R S5

S5 Tl (blood pressure or bp or sbp or dbp ) OR AB ( blood pressure or bp or sbp or dbp)
S4  (MH "Blood Pressure™) OR (MH "Blood Pressure Determination™)

S3 S1O0RS2

S2 Tl (hypertensive* or hypertension* or antihypertens* or anti-hypertens* ) OR AB ( hypertensive* or hypertension* or
antihypertens* or anti-hypertens* )

S1  (MH "Hypertension+")

Embase (OvidSP)
*hypertension/

(hypertensive* or hypertension* or antihypertens* or anti-hypertens*).ti,ab.
lor2

*Blood Pressure/

1

2

3

4

5 exp *blood pressure measurement/

6 (blood pressure or bp or shp or dbp).ti,ab.
7 4or50r6

8 (variability or variabilities).ti,ab.

9 variation?.ti.

10 ((between or within) adj3 visit?).ti,ab.

11 "visit to visit".ti,ab.

12 ((between or within) adj day?).ti,ab.

13 ("day to day" or "day by day").ti,ab.

14 “"measure* to measure*".ti,ab.

15 "reading? to reading?".ti,ab.

16 repeat* measure*.ti,ab.

17 ((daytime or day-time or diurnal) adj5 (night-time or nocturnal)).ti,ab.

18 (((daytime or day-time or diurnal) adj5 (blood pressure or bp or shp or shp)) and ((night-time or nocturnal) adj5 (blood pressure or bp




or shp or shp))).ti,ab.
19 (dipping or dipper? or nondipping or nondipper? or non-dipping or non-dipper?).ti,ab.
20 within subject?.ti,ab.
21 8or9orl10orllorl2orl3oril4orl5orl6orl7or18orl9or20
22 3and 7and 21
23 blood pressure variability/
24 3and 23
25 ((blood pressure or bp or sbp or dbp) adj5 (variabilit* or variation?)).ti,ab.
26 22 o0r240r25

((exp animal/ or exp vertebrate/ or exp invertebrate/) not human/) or animal experiment/ or animal model/ or animal tissue/ or animal
cell/ or nonhuman/

27
28 26 not 27

29 follow up.mp. or ep.fs. or prognos*.tw.
30 28and 29

31 (prognos* or survival).tw.

32 28and 31

33 300r32

Medline (OvidSP)

1 exp Hypertension/

2 (hypertensive* or hypertension* or antihypertens* or anti-hypertens*).ti,ab.
3 1lor2

4 *Blood Pressure/

5 *Blood Pressure Determination/

6 (blood pressure or bp or sbp or dbp).ti,ab.

7 4or5o0r6

8 (variability or variabilities).ti,ab.

9 variation?.ti.

10 ((between or within) adj3 visit?).ti,ab.

11 "visit to visit".ti,ab.

12 ((between or within) adj day?).ti,ab.

13 ("day to day" or "day by day").ti,ab.

14 "measure* to measure*".ti,ab.

15 "reading? to reading?".ti,ab.

16 repeat* measure*.ti,ab.

17 ((daytime or day-time or diurnal) adj5 (night-time or nocturnal)).ti,ab.

18 (((daytime or day-time or diurnal) adj5 (blood pressure or bp or sbp or shp)) and ((night-time or nocturnal) adj5 (blood pressure or bp

or shp or shp))).ti,ab.

19 (dipping or dipper? or nondipping or nondipper? or non-dipping or non-dipper?).ti,ab.
20 within subject?.ti,ab.

21 8or9orl10orllorl2ori3orl4orl5orl6orl7or18orl9or20

22 3and 7 and 21

23 ((blood pressure or bp or sbp or dbp) adj5 (variabilit* or variation?)).ti,ab.

24 22 o0r23

25 exp animal/ not human/

26 24 not 25

27 incidence.sh. or exp mortality/ or follow-up studies.sh. or prognos*.tw. or predict*.tw. or course*.tw.
28 26and 27

29 (prognos* or first episode or cohort).tw.

30 26and 29

31 280r30




Web of Science:

#17
#16
#15
#14
#13
#12
#11
#10
#9
#8
#7

#6

#5

#4

#3
#2
#1

#16 AND #15

Topic=(prognos* OR cohort* OR incidence OR mortality OR "follow-up" OR predict OR course)
#14 AND #13

Topic=(hypertens* OR antihypertens* OR anti-hypertens*)

#12 OR #2 OR #1

#11 AND #3

#10 OR #9 OR #8 OR #5 OR #4

Topic=("within subject*")

Topic=(dipping or dipper* or nondipping or nondipper* or non-dipping or non-dipper*)

#7 AND #6

Topic=(nightime NEAR/5 ("blood pressure" or bp or sbp or dbp)) OR Topic=(nocturnal NEAR/5 ("blood pressure™ or bp or sbp
or dbp))

Topic=(daytime NEAR/5 ("blood pressure™ or bp or shp or dbp)) OR Topic=(day-time NEAR/5 ("blood pressure™ or bp or shp or
dbp)) OR Topic=(diurnal NEAR/5 ("blood pressure™ or bp or sbp or dbp))

Topic=((daytime NEAR/5 (night-time or nocturnal))) OR Topic=((day-time NEAR/5 (night-time or nocturnal))) OR
Topic=((diurnal NEAR/5 (night-time or nocturnal)))

Topic=(between NEAR/3 visit*) OR Topic=(within NEAR/3 visit*) OR Topic=("between day*" OR "within day*") OR
Topic=("day to day" OR "day by day") OR Topic=("measure to measure") OR Topic=("measurement to measurement™) OR
Topic=("repeat measur*" OR "repeated measur*") OR Topic=("visit to visit") OR Topic=("reading to reading" OR "readings to
readings")

Topic=("blood pressure" OR bp OR sbp OR dbp)

Title=(variation* OR variability OR variabilities) AND Title=("blood pressure" OR bp OR sbp OR dbp)

Topic=("blood pressure™ NEAR/5 (variability OR variabilities OR variation*)) OR Topic=(bp NEAR/5 (variability OR
variabilities OR variation*)) OR Topic=(dbp NEAR/5 (variability OR variabilities OR variation*)) OR Topic=(sbp NEAR/5
(variability OR variabilities OR variation*))




Table e2: Extracted information

Patient characteristics

Number of participants
Age

Proportion on anti-hypertensive medication

Study characteristics

Type of monitoring
Measurement device used*
Person taking readings*
Length of monitoring period
Length of follow-up

Authors overall conclusion

Statistical analysis

Analysis strategy

Variability measure

Systolic or diastolic BP

Reported hazard ratio/ 95% confidence interval
Adjustment for equivalent mean BP*

Regression to the mean considered*

Gender

Source population

Type of study (trial/ observational)
Measurement arm*

Cuff size used*

Outcomes studied

Variability measures studied

Definition of a single measurement
Outcome

Units of reported hazard ratio

Standard deviation of variability measure

Diurnal/ Seasonal variation considered*

Medication change during measurement period limited/ adjusted for*

Medication change during follow-up period limited/ adjusted for*

*considered as potential confounders of the effect of BP variability on outcomes.




Table e3: Standardized hazard ratios explanation

A standardized beta coefficient is calculated as the beta coefficient per unit of the standardized exposure (the
exposure divided by its sample SD). For proportional hazards models, the beta-coefficient is the logarithm of the
hazard ratio. For example, for Eguchi et al. (2012) reported that the standard deviation of clinic SBP standard
deviation is 4.6 mm Hg and the univariate HR per 5 mm Hg of SBP SD is 1.158; hence the beta coefficient is
0.457per 5 mm Hg, the standardized beta coefficient is 0.421 per SD (of SD) and the standardized hazard ratio
is 1.52 per SD. This has an interpretation as “hazard ratio per one SD of SBP SD”. Because our exposure
measurements include SD of SBP, and the phrase “hazard ratio per one SD of SD” may not promote clarity, we

use the term “standardized hazard ratio” rather than “hazard ratio per one SD”.




Table e4: Included study characteristics

Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Qutcome Measure
Year measurement Variability medication
(Country)
Short term BP variability measured through ambulatory BP monitoring (ABPM)

Bjorklund, ULSAM 70 year old men (Uppsala Longitudinal Study of 872 Every 20 mins SD 9.5 years (max,  30.0% CVD events
2004[1] (observational)  Adult Men). Mean age 71. 100% male. mean 6.6 +/- 2.1
(Sweden) years)
Eguchi, Observational ~ Asymptomatic patients aged 33-88 attending general 457 Every 30 mins SD 66 months (mean) 55.6% Hard and all CVD
2012[2] internal medicine clinics at three institutes in Japan, events
(Japan) for the evaluation and management of hypertension.

Mean age 67. 38% male.
Gavish, Observational ~ Non pregnant, greater than 16 years old, good 3433 Every 20 mins (day) SD, CV, day/night 7.6 years (mean, 59.0% All-cause mortality
2009[3] quality ABPM. Mean age 56. 45% male or 30 mins (night)  SD ratio max 16 years)
(Israel)
Gavish, Observational ~ Hypertensive patients included in the ambulatory 1246 Every 20 mins (day) SD, ratio of 5 years 61.0% All-cause mortality
2015[4] BP (ABP) measurement service database. Mean age or 30 mins (night)  systolic and
(Israel) 57. 46% male. (analysis of subset of Gavish, 2009) diastolic SD
Hansen, IDACO Multiple different populations in ABPM database. 8939 Every 30 mins SD, ARV, mean 11.3 years 19.6% All-cause mortality,
2010[5] (observational) Mean age 53. 53% male. [IDACO] of day and night  (median) CVD mortality, CVD
(Worldwide) SD events, cardiac and
coronary events

Kikuya, Ohasama Japanese general population > 40 years (mean age 1542 Every 30 mins SD 8.5 years (mean) 30.9% CVD mortality
2000[6] (observational)  61.7, men: women=40:60)
(Japan)
Mancia, PAMELA Randomly selected individuals in Milan aged 25-74 2012 Every 20 mins SD 148 months (max Not stated All-cause mortality and
2007[7] (observational)  years. Mean age 51. 50% male. follow-up) CVD mortality
(Italy)




Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Outcome Measure
Year measurement Variability medication
(Country)
Mena, IDACO Discovery data: - subset of IDACO, Copenhagen 1254 (discovery  Every 15 to 30 ARV 10.2 years 21.3% (test data) All-cause mortality,
2014[8] (observational)  cohort subjects data), 5353 (test ~ minutes (day) and (median, test data) CVD mortality, CHD
(Worldwide) equally distributed among the 2 sexes and among 4 data) 30 to 60 mins mortality, CVD events,
age wit complete ABPM readings (night) CHD events, stroke
groups (41, 51, 61, and 71 years). Test data: IDACO events
subjects 18+, at least 10 daytime
readings, 5 night-time readings, and 48 readings
over 24 hours and were not included in the
discovery dataset. Mean age54. 54% male.
Palatini, ABP- Ambulatory BP International Study: combination of 7112 Every 10 to 30 mins SD, CV 5.5 years (median) No - untreated CVD events and CVD
2014[9] International 8 prospective studies of random samples of patients (day) and 15 to 30 population mortality
(Worldwide) (observational) referred to hospital for hypertension. Untreated mins (night)
patients with entry office BP >140/90 mmHg. Mean
age 51. 56% male.
Pierdomenico, Abruzzo, Italy  Uncomplicated mild clinic hypertensives. Mean age 1088 Every 15 mins (day) SD 4.74 years (mean) 87% at follow-up CVD events
2005[10] (observational)  49. 54% male. and 30 mins (night)
(Italy)
Pierdomenico, Abruzzo, Italy  Hypertensive patients undergoing ABPM in Italy. 1472 Every 15 mins (day) SD 4.88 years (mean) 100.0% CVD events
2006[11] (observational)  Mean age 59. 47% male. and 30 mins (night)
(Italy)
Pierdomenico, Abruzzo, Italy = Hypertensive patients age 40+ years who were 1280 Every 15 mins (day) SD, ARV 4.75 +/- 1.8 years 57.0% CVD events

2009[12]
(ltaly)
Pringle,
2003[13]
(Europe)

(observational)

Syst-Eur trial

referred for an outpatient evaluation for

hypertension in Italy. Mean age 58. 49% male.

Syst-Eur study. Elderly patients (60+) with isolated 744
systolic hypertension. Median age 69.5. 39% male.

and 30 mins (night)

Every 30 mins SD

(mean, range 0.2-

7.5)

4.4 years (median) 100% (384 on active
treatment in trial)

Stroke events, CHD
events and CVD

mortality




Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Outcome Measure
Year measurement Variability medication
(Country)
Rothwell, ASCOT-BPLA Patients with previous TIA or stroke 1905 Every 30 mins SD, CV, VIM 5 years (median) 100.0% Stroke events
2010[14] trial ABPM
(UK/ substudy
Scandinavia) (subset of
stroke/TIA
patients)
VVerdecchia, PIUMA Initially untreated subjects with essential 2649 Every 15 mins SD 6 years (mean, Untreated initially -  CVD events
2007[15] (observational)  hypertension. Mean age = 51 yrs. Prevalence of max 16 years) subsequent
(ltaly) women 47% antihypertensive use
recorded

Long-term BP variability measured through clinic BP monitoring
Arashi, HIJ-CREATE  Participants of the Heart Institute of Japan 1734 Every 6 months for a SD, CV, VIM 4.2 years (median) 100% (trial of CVD events
2015[16] trial Candesartan Randomised Trial for Evaluation in year, then every 12 antihypertensives)
(Japan) Coronary Artery Disease. Hospitalized patients months

with coronary artery disease and hypertension aged

20-80, June 2001 to April 2004. Mean age 48.5.

80% male.
Blacher, SU.FOL.OM3  Participants from the SU.FOL.OM3 trial with 2157 Baseline then SD, CV 4.2+1.0 years Yes - between 5% on CVD events
2015[17] trial experience of a coronary or cerebral ischemic acute annually for 5 years (mean, max 5 alpha blockers to 69%
(France) event 1-12 months before inclusion. 45-80 years. years) on beta blockers.

Mean age 61. 80% male.
Carr, MRC Elderly Hypertensive patients with a mean systolic BPat 4396 Fortnightly basis for SR and RSV 5.8 years (mean) 100% (trial of Stroke events and CHD
2012[18] Trial 160-209mmHg and diastolic BP < 115mmHg at first month then (Root successive antihypertensives) events
(UK) entry monthly basis for 3 variance = SR

months, then 3

monthly

divided by BP at

baseline)




Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Outcome Measure
Year measurement Variability medication
(Country)
Eguchi, Observational ~ Asymptomatic patients aged 33-88 attending general 457 Every month SD 66 months (mean) 55.6% Hard and all CVD
2012[2] internal medicine clinics at three institutes in Japan, events
(Japan) for the evaluation and management of hypertension.
Mean age 67. 38% male.
Gao, Observational ~ US Primary care patients aged 60+ years 2906 At routine outpatient RMSE (root mean 12.9 years 89.7% All-cause mortality,
2014[19] approached for a depression screening study 1991- Visits squared error) (median) CHD events and stroke
(USA) 1993. Mean age 68. 31% male. events
Hara, Syst-Eur trial Patients aged 60+ with isolated systolic 4695 Every 3 months SD, CV, VIM, 2 years (median) 50% (randomised to  CVD events and
2014[20] hypertension (SBP <160, DBP<95). Mean age 70. ARV, MMD active treatment) mortality
(Europe) 33% male. (min-max
difference)
Hata, ADVANCE trial Patients aged 55+ with type 2 diabetes and history 8811 Months 3,4and6 SD, CV 2.4 years (median) 69% (at baseline but  All-cause mortality,
2013[21] of major macro- or micro- vascular disease. Mean then every 6 months trial of CVD mortality, CVD
(Worldwide) age 66. 58% male. up to 24 months antihypertensives) events, stroke events
and MI events
Hsieh, Observational ~ Patients with type 2 diabetes visiting the diabetic =~ 2161 Every 2-6 months  SD, CV 66.7 months 80.0% All-cause and CVD
2012[22] clinic in the Metabolism Division at Changhua (mean) mortality
(Taiwan) Christian hospital Sept 2003-Apr 2005. Mean age
63.5. 43% male.
Kawai, NOAH Non-Invasive Atherosclerotic Evaluation in 485 Every 1-2 months (6 SD 7.59 years (mean) 47.3% CVD events
2013[23] (observational)  Hypertension study. Outpatients diagnosed with visits total)
(Japan) essential hypertension recruited between January

1998 and June 2004 at Osaka University Medical
Hospital. Mena age 62. 53% male.




Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Outcome Measure
Year measurement Variability medication
(Country)
Kostis, SHEP Systolic hypertension in the elderly program. 4736 Baseline, months 1, VIM, rSSR (sum 17 years (max)  100.0% CVD mortality
2014[24] (trial) Average age 72, 57% women and 15% black. USA. 2 and 3, then every 3 of squared
(USA) months deviations

between average

and trend

predicted BP),

VABS2 (variance

of absolute

difference

between

successive daily

BP (VABS2)
Lau, Observational  Ischaemic stroke patients without atrial fibrillation, 632 Every 3-4 months CV 76+/- 18 months  80.0% All-cause and CVD
2014a[25] Hong Kong. Average age 71 years. 53% male. (mean) mortality, nonfatal
(China) recurrent stroke and

nonfatal acute coronary
syndrome

Lau, Observational ~ Patients with known history of coronary artery 656 Every 3-4 months  SD 81 +/- 12 months  Yes - from 8% on CVD events
2014b[26] disease, ischaemic stroke or diabetes. Mean age 66. (mean) alpha-blockers to 51%
(China) 68% male. on beta blocker
Mallamaci, Observational Italians aged 18-75 with CKD stages 3 and 4, 1618 Two visits per year SD, CV 37 months 94.0% All-cause mortality and
2013[27] recruited in renal clinics from Oct 2005 to Nov for 3 years (median) CVD events
(Italy) 2007. Mean age 64. 59% male.
Mancia, ELSA trial European Lacidipine Study on Atherosclerosis 1521 Every 6 months SD, CV 4 years (max) Yes (trial of CVD events
2012[28] which randomized antihypertensive treatment for 4 antihypertensives)
(Europe) years to mildly or moderately hypertensive patients

at relatively low cardiovascular risk Mean age 56.

56% male.
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Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Outcome Measure
Year measurement Variability medication
(Country)

McMullan, AASK (trial) African American Study of Kidney Disease. African 908 Months 4, 6,8,10 SD 52 months Yes (trial of All-cause mortality,
2013[29] Americans with hypertensive nephropathy. Mean and 12 (median, max 75 antihypertensives) CVD mortality, CVD
(USA) age 55 years, 62% men. months) events

Muntner, ALLHAT (trial) Participants from the Antihypertensive and Lipid 25,814 At6,9, 12,16,20, SD,ARV,VIM 27to29years 100% (trial of Fatal CHD or non-fatal
2015[30] Lowering Treatment to Prevent Heart Attack Trial. 24 and 28 months (mean: outcome  antihypertensives) M, all-cause mortality,
(USA) Mean age 66. 52% male. dependent, 5.7 stroke and heart failure.

years max)

Poortvliet, PROSPER trial Men and women aged 70-82 years in Scotland, 4819 (short-term  Every 3 months SD, CV 2.3 years (mean, 62.6% (short term All-cause mortality,
2012[31] Ireland and the Netherlands with either pre-existing follow-up) 1808 max 3 years, follow up), 59.6%( CVD mortality, stroke
(Ireland/ vascular (long-term follow- Scottish sub- long term follow up)  events, CHD events

Netherlands)

Rakugi,
2015[32]
(Japan)

Rossignol,
2015[34]
(Worldwide)

Rothwell,
2010[14]
(UK/

Scandinavia)

COLM trial[33]

HEAAL trial

ASCOT-BPLA
trial

(subset of
stroke/TIA
patients)

disease (coronary, cerebral, or peripheral) or at high up)
risk due to smoking, hypertension or diabetes. Long-

term follow-up: mean age 75, 48.5% male..

Participants in the Combination of OLMesartan and 4876
a calcium channel blocker (CCB) or a diuretic in

Japanese elderly hypertensive patients (COLM)

trial. Hypertensive patients ages 6584 years with a
history of cardiovascular disease and/or

cardiovascular risk factors and hypertensive. Mean

age 74. 51% male.

Patients from the Heart failure Endpoint evaluation 3732
of Angiotensin Il Antagonist Loasrtan (HEAAL)

study - patients with HF classes 11-1V, LVEF<40%

or intolerance to ACEi. Mean age 64. 70% male.

Patients with previous TIA or stroke 2011

At, 3 and 6 months, SD, VIM, ARV

then every 6 months

to at least 3 years

Three times in the
first year then semi-

annually

At baseline, 6
weeks, 3 months, 6
months, then every 6
months

SD, CV, ARV

SD, CV, VIM

group: max of 9.3

years (mean 7.1))

3.3. years

(median)

6.8 years

5 years (median)

100% (trial of

antihypertensives)

100% (trial of

antihypertensives)

100% (trial of

antihypertensives)

CVD events

All-cause mortality or
hospitalisation for

worsening heart failure

Stroke events
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Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Outcome Measure

Year measurement Variability medication
(Country)
Rothwell, Dutch-TIA Patients with recent TIA or stroke 3150 Every 4 months for SD, CV, VIM 2.6 years. (mean) 42.0% Stroke events
2010[14] trial[35] 2.6 years
(Netherlands) (subset of

stroke/TIA

patients)
Rothwell, ESPS-1 trial[36] Patients with recent cerebrovascular event 2500 Every 3 months for SD, CV, VIM 2 years (max) Not stated Stroke events
2010[14] (subset of 2 years
(Europe) stroke/TIA

patients)
Rothwell, UK-TIA trial[37] Patients with history of TIA, mean age 60.3 years. 2006 Every 4 months for SD, CV, VIM 3.3 years (median, 27.0% Stroke events
2010[14] (subset of 2.6 years max 6.67 years)
(UK) stroke/TIA

patients)
Shimbo, Women's health  Post-menopausal patients enrolled in the women's 58228 Annually. (Mean SD 5.4 years (median) Not stated Stroke events
2012[38] initiative health initiative. visits = 7.9)
(USA) (observational)
Suchy-Dicey, Cardiovascular  Subjects who either used no antihypertensives 2548 5 annual clinic visits SD 9.9 years (mean) 38.4% All-cause mortality, Ml
2013[39] health study during a 5 year baseline period or who used the events and stroke events
(USA) (observational)  same anti-hypertensive regimen during that period.

Mean age 71 yrs. 95% white

\Wei, PROBE trial Hypertensive Chinese patients aged 70+. Mean age 724 Every 6 months SD 4 years (mean)  100.0% CVD events
2013[40] 77. 66% male.
(China)
Yu, Observational ~ Hypertensive patients with records in an electronic 122,636 Every 6 months SD, CV 48 months (mean, Not stated Stroke events
2014[41] database for Shanghai, China, Jan 2005 - July 2011. range 36-60
(China) Aged 18+, without history of stroke, and with at months)

least 6 database BP readings on average no more

than 6 months apart. Mean age 64. 46% male.

Mid-term BP variability measured through home BP monitoring
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Paper, Study Population N Frequency of Measure of Follow-up Antihypertensive Outcome Measure
Year measurement Variability medication
(Country)
Asayama, Ohasama >35 years old, at home during working hours, not 2421 Every morning and VIM, ARV, 12 years (median) 27.1% All-cause mortality,
2013[42] (observational)  hospitalised, not incapacitated. Mean age 59. 39% evening for 28 days MMD (min-max CVD mortality and
(Japan) male. difference) stroke events
Hashimoto, =~ Ohasama Japanese Men. Mean age 58.6 years. 100% men. 902 28 morning readings SD 13.1 years 26.1% All-cause mortality,
2012[43] (observational) over 28 days (median) CVD mortality, stroke
(Japan) mortality, MI mortality,
stroke events
Johanssen, Health 2000 Finnish adults aged 45-74 years. Mean age 56. 44% 1866 7 consecutive days - SD, ARV 7.8 years (mean) 30.6% CVD events and all-
2012[44] study male. 2 in the morning and cause mortality
(Finland) (observational) 2 in the evening
Kikuya, Ohasama Japanese. Baseline age 35-96 years (mean age = 2455 One reading every  SD 11.9 years 72.6% All-cause mortality,
2008[45] (observational)  59.3 +/- 12.3 years). 60.5% women day for 4 weeks (median) CVD mortality, Non-
(Japan) CVD mortality, stoke

mortality, CHD
mortality, M1 mortality
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Table e5: Study and analysis characteristics that may confound the relationship between blood pressure variability and outcomes

Paper, Study design characteristics Potential confounders
Year Appropriate  Consistent  Consistent Same Appropriate Regression Diurnal/ Medication Medication Measurement  Definitionofa  Main analysis
cuff size reading device person adjustment to mean seasonal change during change before follow-  single (yes or reason
used arm used taking for mean BP considered  variation measurement during up measurement  for exclusion)
readings (if relevant)  considered  period limited follow-up given
limited

Short-term BP variability measured through ambulatory BP monitoring (ABPM)

Bjorklund, Unclear Yes Mercury Yes No Not Yes No but ABPM No Yes (ABPM) Yes No adjustment

2004 sphyg (ABPM) relevant for mean BP

Eguchi, 2012: Unclear Unclear Yes Yes No —adjusted  Not No No but ABPM No Yes (ABPM) Yes ABPM

ABPM (ABPM) for clinic relevant analyses

analyses mean adjusted for

clinic mean

Gavish, Yes Yes No Yes No -adjusted  No No No but ABPM No Yes (ABPM) Yes Incorrect

2009 (ABPM) for mean adjustment for
arterial mean BP
pressure

Gavish, Yes Yes No Yes Yes Not No No but ABPM No Yes (ABPM) Yes Yes

2015 relevant

Hansen, Unclear Unclear Unclear Yes Yes Not Yes No but ABPM No Yes (ABPM) Yes Yes

2010 (ABPM) relevant

Kikuya, Unclear Unclear Yes Yes No -adjusted Not Yes No but ABPM No Yes (ABPM) Yes Adjusted for

2000 (ABPM) for 24-hour relevant 24-hour BP in
BPin day/night
day/night analysis
analysis

Mancia, Unclear Unclear Yes Yes No - adjusted  Not Yes No but ABPM No Yes (ABPM) Yes Adjusted for

2007 (ABPM) for 24-hour relevant 24-hour mean
mean in day/ in day/ night
night analysis
analysis

Mena, Yes Unclear Unclear Yes Yes Not No No but ABPM No Yes Yes Yes

2014 (ABPM) relevant

Palatini, Unclear Unclear Unclear Yes Yes Not Yes Yes - untreated No Yes (ABPM) Yes Yes

2014 (ABPM) relevant patients
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Paper, Study design characteristics Potential confounders
Year Appropriate  Consistent  Consistent Same Appropriate Regression Diurnal/ Medication Medication Measurement  Definitionofa  Main analysis
cuff size reading device person adjustment to mean seasonal change during change before follow-  single (yes or reason
used arm used taking for mean BP considered  variation measurement during up measurement  for exclusion)
readings (if relevant)  considered period limited follow-up given
limited
Pierdomenico,  Unclear Unclear Yes Yes Yes Not No No but ABPM No Yes (ABPM) Yes No extractable
2005 (ABPM) relevant data
Pierdomenico, Yes Unclear Yes Yes Yes Not Yes No but ABPM No Yes (ABPM) Yes Yes
2006 (ABPM) relevant
Pierdomenico, Yes Unclear Yes Yes Yes Not Yes No but ABPM No Yes (ABPM) Yes Yes
2009 (ABPM) relevant
Pringle, Yes Yes No Yes Yes Not Yes No but ABPM No Yes (ABPM) Yes Yes
2003 (ABPM) relevant
Rothwell, Unclear Unclear Yes Yes Unclear No Yes Yes (ABPM) No Yes (ABPM) Yes Adjustment
2010: ASCOT- (ABPM) for mean
BPLA ABPM unclear
substudy
Verdecchia, Unclear Unclear No Yes Yes Not Yes No but ABPM No Yes (ABPM) Yes Yes
2007 (ABPM) relevant
Long-term BP variability measured through clinic BP monitoring
Arashi, Unclear Unclear Mercury Unclear No - diastolic ~ Yes No No No No Unclear Follow-up and
2015 sphyg analysis measurement
adjusted for confounded
systolic
mean
Blacher, Unclear Unclear Yes Unclear Yes Not No No No Unclear Yes Follow-up and
2015 relevant measurement
confounded
Carr, Unclear Unclear Yes No Yes Yes Yes No No No Yes Treatment
2012 adherence low
Eguchi, Unclear Unclear Mercury Unclear Yes Not No No No Unclear Yes Measurement
2012: clinic sphyg relevant and follow-up
analyses confounded
Gao, Unclear Unclear Unclear Unclear Yes Not No No No No Unclear Follow-up and
2014 relevant measurement
confounded
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Paper, Study design characteristics Potential confounders
Year Appropriate  Consistent  Consistent Same Appropriate Regression Diurnal/ Medication Medication Measurement  Definitionofa  Main analysis
cuff size reading device person adjustment to mean seasonal change during change before follow-  single (yes or reason
used arm used taking for mean BP considered  variation measurement during up measurement  for exclusion)
readings (if relevant)  considered period limited follow-up given
limited
Hara, Yes Yes Mercury Unclear Yes Yes No No but adjusted Yes No Yes Follow-up and
2014 sphyg for in secondary measurement
analysis confounded
Hata, Unclear Unclear Yes Unclear Yes Not No No but results No Yes Yes Yes
2013 relevant similar in those
who did not
change
Hsieh, Yes Unclear Yes Unclear Yes Not No No No Unclear Yes No extractable
2012 relevant data
Kawai, Unclear Unclear No Unclear Yes Not No Yes No Unclear Yes Follow-up and
2013 relevant measurement
confounded
Kostis, Unclear Unclear Yes Unclear Yes No No No but adherence No No Yes Yes
2014 high, results in
cross-over patients
similar
Lau, Unclear Unclear Yes Unclear Yes Not No No but adjusted No Unclear Yes Follow-up and
2014a relevant for medication use measurement
confounded
Lau, Unclear Unclear Yes Unclear Yes Not No No - only adjusted No Unclear Yes Follow-up and
2014b relevant for baseline measurement
medication confounded
Mallamaci, Yes Yes Mercury No Yes Not No No No Unclear Yes Follow-up and
2013 sphyg relevant measurement
confounded
Mancia, Unclear Unclear Mercury Unclear Yes No No Yes Yes No Yes No extractable
2012 sphyg data
McMullan, Unclear Unclear Yes Unclear Yes Not No No (adherence No Yes Yes Medication
2013 relevant low) adherence low
Muntner, Unclear Unclear Unclear Unclear Yes Yes No No but adjusted No Yes Yes Yes
2015 for medication use
Poortvliet, Unclear Unclear Yes Unclear Yes Not No No but trial of No Yes Yes Yes
2012 relevant statins
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Paper, Study design characteristics Potential confounders
Year Appropriate  Consistent  Consistent Same Appropriate Regression Diurnal/ Medication Medication Measurement  Definitionofa  Main analysis
cuff size reading device person adjustment to mean seasonal change during change before follow-  single (yes or reason
used arm used taking for mean BP considered  variation measurement during up measurement  for exclusion)
readings (if relevant)  considered period limited follow-up given
limited
Rakugi, Unclear Unclear Unclear Unclear Yes No No Unclear (trial of No No Unclear Measurement
2015 antihypertensives, and follow-up
adherence unclear) confounded
Rossignol, Unclear Yes No Unclear No Not No Unclear (trial of Unclear No Unclear No extractable
2015 relevant antihypertensives, data for
adherence unclear) review
outcomes
Rothwell, Unclear Unclear Yes Unclear Yes No No No No Unclear Yes Follow-up and
2010: ASCOT- measurement
BPLA confounded
Rothwell, Unclear Unclear Mercury Unclear Yes Not No No No Unclear Yes Follow-up and
2010: Dutch sphyg relevant measurement
TIA confounded
Rothwell, Unclear Yes Mercury Unclear Yes Not No Analysis of placebo  Yes Unclear Yes Follow-up and
2010: ESPS-1 sphyg relevant group only measurement
confounded
Rothwell, Unclear Unclear Mercury Unclear Yes Not No RCT of aspirin only No Yes Yes Yes
2010: UK-TIA sphyg relevant
Shimbo, Yes Yes Mercury Unclear Yes Not No No but medication Yes Yes Yes Yes
2012 sphyg relevant adjusted for in
analysis
Suchy-Dicey, Unclear Yes Mercury Unclear Yes Not No Yes (users of No Yes Yes Yes
2013 sphyg relevant changing
medication
excluded)
Wei, Unclear Yes Manual Unclear Yes Not No No No Unclear Yes Follow-up and
2013 sphyg relevant measurement
confounded
Yu, Yes Yes Mercury Unclear Yes No No No No No Yes Follow-up and
2014 sphyg measurement
confounded

Mid-term BP variability measured through home BP monitoring
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Paper, Study design characteristics Potential confounders

Year Appropriate  Consistent  Consistent Same Appropriate Regression Diurnal/ Medication Medication Measurement  Definitionofa  Main analysis
cuff size reading device person adjustment to mean seasonal change during change before follow-  single (yes or reason
used arm used taking for mean BP considered  variation measurement during up measurement  for exclusion)

readings (if relevant)  considered period limited follow-up given
limited

Asayama, Unclear Unclear Yes Yes Yes Not Yes Yes No Yes (home) Yes Yes

2013 (home) relevant

Hashimoto, Unclear Unclear Yes Yes Yes Not No No but home No Yes (home) Yes Yes

2012 (home) relevant

Johanssen, Unclear Unclear Yes Yes Yes Not Yes No but home No Yes (home) Yes Yes

2012 (home) relevant

Kikuya, Unclear Unclear Yes Yes Yes No No No but adjusted No Yes (home) Yes Yes

2008 (home) for medication use
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Table e6: Risk of bias assessment

Paper, Study Study Study Attrition Prognostic Factor Outcome Measurement  Study Statistical Analysis
Year Participation Measurement Confounding and Reporting
Short-term BP variability measured through ABPM
Bjorklund, 2004 ULSAM (observational) low moderate low low moderate low
Eguchi, 2012 Observational (ABPM) moderate low low low moderate low
Gavish, 2009 Observational moderate low moderate low moderate low
Gavish, 2015 Observational moderate low moderate low low low
Hansen, 2010 IDACO (observational) moderate low low low low low
Kikuya, 2000 Ohasama (observational) moderate low low low moderate low
Mancia, 2007 PAMELA (observational) moderate low low low moderate low
Mena, 2014 IDACO (observational) moderate low low low low low
Palatini, 2014 ABP-International (observational) moderate low low low low low
Pierdomenico, 2005 Abruzzo, Italy (observational) moderate moderate low moderate low high
Pierdomenico, 2006  Abruzzo, Italy (observational) moderate moderate low moderate low low
Pierdomenico, 2009  Abruzzo, Italy (observational) moderate moderate low moderate low low
Pringle, 2003 Syst-Eur trial moderate low moderate low low low
Rothwell, 2010 ASCOT-BPLA trial ABPM substudy low low low low moderate low
(subset of stroke/TIA patients)
Verdecchia, 2007 PIUMA (observational) moderate low low moderate low moderate
Long-term BP variability measured through clinic BP monitoring
Arashi, 2015 HIJ-CREATE trial moderate moderate moderate high moderate low
Blacher, 2015 SU.FOL.OM3 trial low low low high low high
Carr, 2012 MRC Elderly Trial moderate moderate moderate moderate low low
Eguchi, 2012 Observational (clinic) moderate low low high low low
Gao, 2014 Observational low low moderate high high low
Hara, 2014 Syst-Eur trial moderate low low high low low
Hata, 2013 ADVANCE trial low low low low low low
Hsieh, 2012 Observational low low low high low low
Kawai, 2013 NOAH (observational) low moderate moderate moderate low low
Kostis, 2014 SHEP (trial) moderate low moderate low low low
Lau, 2014a Observational low high low high low low
Lau, 2014b Observational low low low high low low
Mallamaci, 2013 Observational moderate low moderate high low low
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Paper, Study Study Study Attrition Prognostic Factor Outcome Measurement  Study Statistical Analysis

Year Participation Measurement Confounding and Reporting

Mancia, 2012 ELSA trial moderate low low high low moderate

McMullan, 2013 AASK (trial) moderate low moderate moderate low low

Muntner, 2015 ALLHAT (trial) low low low low low low

Poortvliet, 2012 PROSPER trial low low low low low low

Rakugi, 2015 COLM trial[33] low low high high low moderate

Rossignol, 2015 HEAAL trial moderate low high high high moderate

Rothwell, 2010 ASCOT-BPLA trial moderate low low high low low
(subset of stroke/TIA patients)

Rothwell, 2010 Dutch-TIA trial[35] low low moderate high low low
(subset of stroke/TIA patients)

Rothwell, 2010 ESPS-1 trial[36] low low moderate high low low
(subset of stroke/TIA patients)

Rothwell, 2010 UK-TIA trial[37] low low moderate low low low
(subset of stroke/TIA patients)

Shimbo, 2012 Women's health initiative (observational) low moderate moderate low low low

Suchy-Dicey, 2013 Cardiovascular health study (observational) moderate low moderate low low low

Wei, 2013 PROBE trial low moderate moderate high moderate low

Yu, 2014 Observational low moderate low high low low

Mid-term BP variability measured through home BP monitoring

Asayama, 2013 Ohasama (observational) moderate low low low low low

Hashimoto, 2012 Ohasama (observational) moderate low low low low low

Johanssen, 2012 Health 2000 study (observational) low low low low low low

Kikuya, 2008 Ohasama (observational) moderate moderate low low low low

25




Supplementary data — long term variability in clinic BP

Figure el

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in

clinic systolic blood pressure (BP) variability and cardiovascular mortality

Variability Paper %
measure [Study] Year HR (95% CI) Weight
I
Studies meeting methodological criteria :
I
sD Poortvliet 2012 —;-0-— 1.20 (1.08, 1.33) 23.31
[PROSPER study] :
sD Hata 2013 ——— 1.30 (1.13, 1.50) 19.90
[ADVANCE trial] !
VIM Kostis 2014 —— 1.12(1.05, 1.19) 26.27
[SHEP study]
Subtotal (l-squared = 52.2%, p =0.123) O 1.18 (1.09, 1.28) 69.48
i
I
I
I
Studies not meeting methodological criteria :
I
l
sD McMullan 2013 T + ) 2.07 (1.05, 4.08) 2.66
[AASK study] :
cv Lau (a) 2014 | —— 1.25 (0.99, 1.57) 13.36
I
VIM Hara e  —— : 0.81(0.65,1.00)  14.50
[Syst-Eur study]
Subtotal {Il-squared = 82.9%, p = 0.003) <$ 1.17 (0.76, 1.79) 3052
I
. I
I
Overall (l-squared = 72.4%, p = 0.003) <> 1.15(1.03, 1.30) 100.00
I
1
NOTE: Weights are from random effects analysis :
1
I 1 I
T 1 14 25

Favours increased variability Favours decreased variability

SD: Standard deviation, VIM: Variation independent of mean, CV: Coefficient of variation
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Figure e2

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
clinic systolic blood pressure (BP) variability and cardiovascular events

Variability Paper

measure

[Study]

Year

Studies meeting methodological criteria

sD

Hata
[ADVANCE trial]

Subtotal (l-squared = %, p=.)

Studies not meeting methodological criteria

sD
SD
SD
SD
sD
SD
VIM
SD
sD

SD

Eguchi
[Karatsu-Nishiarita]

Kawai
[NOAH study]
Mallamaci

MeMullan
[AASK study]

Wei
[PROBE study]

Lau (b)

Hara
[Syst-Eur study]

Arashi
[HIJ-CREATE study]

Blacher
[SU.FOL.OM3 trial]

Rakugi

2013

2012
2013
2013
2013
2013
2014
2014
2015
2015

2015

Subtotal (l-squared = 65.3%, p = 0.002)

Overall (I-squared = 64.5%, p = 0.002)

NOTE: Weights are from random effects analysis

L 4

+

HR (95% CI)

1.18 (1.07, 1.30)

1.18 (1.07, 1.30)

1.44 (1.11, 1.86)
1.49 (1.00, 2.22)
1.11(1.01,1.22)
1.10 (0.82, 1.47)
1.34 (1.02, 1.75)
1.36 (1.08, 1.70)
0.92 (0.80, 1.05)
0.93 (0.83, 1.05)
1.18 (1.00, 1.39)
1.09 (0.94, 1.26)

1.13 (1.03, 1.25)

1.13(1.04, 1.23)

%
Weight

13.29

13.29

6.38
3.46
13.24
5.46
6.17
7.49
11.37
12.18
10.06
1091

86.71

100.00

1 14 25

Favours increased variability

Favours decreased variability

SD: Standard deviation, VIM: Variation independent of mean
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Figure e3

NOTE: Weights are from random effects analysis

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
clinic systolic blood pressure (BP) variability and coronary heart disease events
Variability  Paper %
measure [Study] Year HR (95% CI) Weight
T
I
Studies meeting methodological criteria :
sD Poortviiet 2012 ——t—— 1.10 (1.00,1.21) 24.25
[PROSPER study]
SD Muntner 2015 -—— 1.10 (1.02,1.18) 29.80
Subtotal (I-squared = 0.0%, p = 0.979) <> 110 (1.04,1.16) 54.06
I
I
I
I
I
Studies not meeting methodological criteria :
I
SR Carr [MRC 2012 —_— 1.12(0.96, 1.30) 13.50
elderly trial] 1
cv Lau (a) 2014 { + : 0.86 (0.54, 1.36) 2.01
I
I
VIM Hara 2014 —————— 0.86 (0.72,1.02) 11.00
[Syst-Eur study] !
RMSE Gao 2014 ——— 1.10 (0.98,1.23) 19.43
|
Subtotal (l-squared = 57.4%, p = 0.070) <> 1.02(0.89,1.17) 4594
I
I
. I
]
Overall (l-squared = 39.0%, p = 0.146) <> 1.07 (1.00,1.14) 100.00
]
I
I
I
L

I I I
N 1 14 25

Favours increased variability Favours decreased variability

SD: Standard deviation, SR: Standardized residual, CV: Coefficient of variation, VIM: Variation independent of mean, RMSE: Root mean squared error
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Figure e4

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
clinic systolic blood pressure (BP) variability and myocardial infarction events

Variability Paper %
measure  [Study] Year HR (95% CI) Weight

Studies meeting methodological criteria

sSD Hata [ADVANCE trial] 2013 ———— 1.32(1.12,1.56) 34.97

SR Suchy-Dicey 2013 —_—— 1.16 (1.06, 1.28)  65.03
[Cardiovascular Health Study]

Overall (l-squared = 40.6%, p = 0.194) 1.22 (1.08,1.37) 100.00

NOTE: Weights are from random effects analysis

| I I
T 1 14 25

Favours increased variability Favours decreased variability

SD: Standard deviation, SR: Standardised residual



Supplementary data — mid-term variability in home BP

Table e7: Hazard ratios (HRs) for cardiovascular and mortality outcomes per standard deviation increase in home systolic blood pressure (BP) variability

Morning measurements Evening measurements Morning and evening measurements
Outcome Variability Paper [Study], HR (95% CI) Variability Paper [Study], HR (95% ClI) Variability Paper [Study], HR (95% CI)
measure year measure year measure year
CVD mortality VIM Asayama [Ohasamal], 1.26 VIM Asayama [Ohasamal, 1.23 SD Kikuya [Ohasamal, 1.16
2013 (1.07, 1.49) 2013 (1.05, 1.45) 2008 (0.99, 1.36)
CHD mortality SD Hashimoto 0.84 SD Kikuya [Ohasamal, 0.99 SD Kikuya [Ohasamal, 1.02
[Ohasama], 2012 (0.59, 1.19) 2008 (0.79, 1.25) 2008 (0.81, 1.29)
Stroke mortality | SD Hashimoto 1.47 SD Kikuya [Ohasamal, 1.38 SD Kikuya [Ohasamal, 1.31
[Ohasama], 2012 (1.11,1.95) 2008 (1.12,1.70) 2008 (1.05, 1.64)
Non-CVD SD Kikuya [Ohasama], 1.18 SD Kikuya [Ohasamal, 1.07 SD Kikuya [Ohasamal, 1.15
mortality 2008 (1.04, 1.34) 2008 (0.94,1.22) 2008 (1.01,1.31)
Cerebral SD Hashimoto 1.88 SD Kikuya [Ohasamal, 1.42 SD Kikuya [Ohasamal, 1.47
infarction [Ohasama], 2012 (1.31, 2.69) 2008 (1.08, 1.86) 2008 (1.11,1.95)
mortality
CVD events SD Johansson [Health 1.17 SD Johansson [Health 1.08 SD Johansson [Health 1.06
2000], 2012 (1.02, 1.34) 2000], 2012 (0.93, 1.26) 2000], 2012 (0.93, 1.22)
Stroke events VIM Asayama [Ohasama], 1.14 VIM Asayama [Ohasamal], 1.06 - - -
2013 (1.00, 1.30) 2013 (0.93, 1.21)
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Supplementary data — short term variability in ambulatory BP (daytime)

Figure e5

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
daytime ambulatory systolic blood pressure (BP) variability and cardiovascular mortality

Variability —Paper
measure  [Study] Year

Studies meeting methodological criteria

sD Pringle 2003
[Syst-Eur study]

[IDACO cohort]

[ABP-International study]

Studies not meeting methodological criteria

sD Mancia 2007

ARV Hansen 2010 —_—

Subtotal (l-squared = 0.0%, p=0.911) <>

sD Palatini 2014 -—l

[PAMELA study]

NOTE: Weights are from random effects analysis

Subtotal (-squared = %, p =) “"::@‘
Overall (I-squared = 0.0%, p = 0.971) @

HR (95% Cl)

1.10 (0.77, 1.56)

1.11(1.01, 1.22)

1.16 (0.97, 1.37)

112 (1.03, 1.21)

1.15(0.91, 1.45)

1.15(0.91, 1.45)

1.12(1.04, 1.21)

%
Weight

470

19.55

89.20

10.80

10.80

100.00

I
T 1

Favours increased variability

SD: Standard deviation, ARV: Average real variability

I 1
14 25

Favours decreased variability
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Figure e6

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
daytime ambulatory systolic blood pressure (BP) variability and stroke events

Variability Paper
measure [Study] Year

Studies meeting methodological criteria

sSD Pringle 2003
[Syst-Eur study]

ARV Hansen 2010
[IDACO cohort]

Subtotal (l-squared = 0.0%, p = 0.619)

Studies not meeting methodological criteria
SD Rothwell 2010

[ASCOT-BPLA trial]
Subtotal (I-squared = %, p=.)

Overall (l-squared = 0.0%, p = 0.674)

NOTE: Weights are from random effects analysis

HR (95% CI)

1.21(0.83,1.77)

1.10(1.00, 1.20)

1.11(1.01,1.21)

1.06 (0.98, 1.14)

1.06 (0.98, 1.14)

1.08 (1.02, 1.14)

%
Weight

2.38

40.82

43.21

56.79

56.79

100.00

T
N

Favours increased variability

SD: Standard deviation, ARV: Average real variability

I |
14 25

Favours decreased variability
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Figure e7

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in

daytime ambulatory systolic blood pressure (BP) variability an

cardiovascular events

Variability Paper
measure [Study] Year

Studies meeting methodological criteria

ARV Hansen 2010
[IDACO cohort]
SD Palatini 2014

[ABP-International study]
Subtotal (l-squared = 0.0%, p = 0.573)

Studies not meeting methodological criteria

SD Rothwell 2010
[ASCOT-BPLA trial]

Subtotal (l-squared = %, p=.)

Overall (I-squared = 0.0%. p = 0.659)

NOTE: Weights are from random effects analysis

.
o
9

HR (95% CI)

1.05 (0.98, 1.12)

1.02 (0.94, 1.11)

1.04 (0.98, 1.09)

1.06 (1.02, 1.11)

1.06 (1.02, 1.11)

1.05(1.02, 1.09)

%
Weight

23.58

14.83

38.41

61.59

61.59

100.00

T

9

Favours increased variability

SD: Standard deviation, ARV: Average real variability

I |
1.4 25

Favours decreased variability
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Figure e8

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
daytime ambulatory systolic blood pressure (BP) variability and coronary heart disease events

Variability Paper
measure [Study] Year

Studies meeting methodological criteria

sD Pringle 2003
[Syst-Eur study]
ARV Hansen 2010

[IDACO cohort]
Subtotal (l-squared = 23.0%, p = 0.254)

Studies not meeting methodological criteria
sSD Rothwell 2010

[ASCOT-BPLA trial]
Subtotal (l-squared = %, p=.)

Owverall (l-squared = 0.0%, p = 0.430)

NOTE: Weights are from random effects analysis

_.—!—

<

>
%
o

HR (95% ClI)

1.17 (0.93, 1.47)

1.01 (0.92, 1.10)

1.04 (0.93, 1.17)

1.06 (1.01, 1.11)

1.06 (1.01, 1.11)

1.05 (1.01, 1.10)

%
Weight

3.05

20.30

23.35

76.65

76.65

100.00

|
T

1

Favours increased variability

SD: Standard deviation, ARV: Average real variability

I |
1.4 25

Fawvours decreased variability
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Supplementary data — short term variability in ambulatory BP (night-time)

Figure e9

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
night-time ambulatory systolic blood pressure (BP) variability and all-cause mortality

Variability Paper
measure  [Study] Year

Studies meeting methodological criteria

ARV Hansen 2010
[IDACO cohort]
sSD Palatini 2014

[ABP-International study]
Subtotal (l-squared = 83.5%, p =0.014)

Studies not meeting methodological criteria

sSD Mancia 2007
[PAMELA study]

Subtotal (l-squared= %, p=.)

Qverall (l-squared = 67.7%, p = 0.045)

NOTE: Weights are from random effects analysis

HR (95% CI)

1.06 (1.01, 1.12)
1.25 (1.1, 1.41)

1.14 (0.97, 1.34)

1.06 (0.94, 1.20)

1.06 (0.94, 1.20)

1.11 (1.01, 1.23)

%
Weight

43.75
28.41

7216

27.84

27.84

100.00

N
Favours increased variability

ARV: Average real variability, SD: Standard deviation

1

I I
1.4 25

Favours decreased variability
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Figure e10

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
night-time ambulatory systolic blood pressure (BP) variability and cardiovascular mortality

Variability ~Paper
measure  [Study] Year

Studies meeting methodological criteria

sD Pringle 2003 €
[Syst-Eur study]

ARV Hansen 2010
[IDACO cohort]

sD Palatini 2014

[ABP-International study]
Subtotal (l-squared = 29.4%, p = 0.243)

Studies not meeting methodological criteria

sD Mancia 2007
[PAMELA study]

Subtotal (l-squared = %, p=.)

Overall (l-squared = 3.7%, p = 0.374)

NOTE: Weights are from random effects analysis

e

—_—

2 e

1
1
1
1
I
T
1
1
1
1
I
I
1
1
1
1
I
1
1
I
1
1
|
I
1
1
1
1
1

L

——
<

HR (95% Cl)

1.01 (0.43, 2.35)

1.07 (0.99, 1.16)

1.25 (1.06, 1.48)

1.12 (1.00, 1.26)

1.03 (0.83, 1.28)

1.03 (0.83, 1.28)

1.10 (1.02, 1.18)

%
Weight

70.03

18.28

89.03

10.97

10.97

100.00

|
T

1

Favours increased variability

SD: Standard deviation, ARV: Average real variability

| |
1.4 25

Favours decreased variability
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Figure ell

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
night-time ambulatory systolic blood pressure (BP) variability and stroke events

Variability Paper
measure [Study] Year

Studies meeting methodological criteria

sD Pringle 2003
[Syst-Eur study]
ARV Hansen 2010

[IDACO cohort]
Subtotal (l-squared = 54.2%, p = 0.140)

Studies not meeting methodological criteria
sD Rothwell 2010

[ASCOT-BPLA trial]
Subtotal (l-squared = %, p =)

Overall (l-squared = 8.8%, p =0.334)

NOTE: Weights are from random effects analysis

HR (95% ClI)

1.43 (0.93, 2.20)

1.03 (0.95, 1.12)

1.13 (0.85, 1.52)

1.05 (0.97, 1.13)

1.05 (0.97, 1.13)

1.05 (0.98, 1.11)

%
Weight

1.96

46.00

47.96

52.04

52.04

100.00

|
T

1

______<_>____<_)- 1 v

Favours increased variability

SD: Standard deviation, ARV: Average real variability

1.4 25

Favours decreased variability
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Figure el12

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
night-time ambulatory systolic blood pressure (BP) variability and cardiovascular events

Variability Paper %
measure [Study] Year HR {95% CI) Weight
I
1
Studies meeting methodological criteria :
1
1
ARV Hansen 2010 —— 1.06(1.00,1.12)  34.24
[IDACO cohort] :
sD Palatini 2014 :—.— 1.16 (1.07, 1.25) 26.15
[ABP-International study] ]
Subtotal (I-squared = 67.5%, p = 0.080) @ 110(1.01,1.20)  60.39
1
1
1
1
1
Studies not meeting methodological criteria ]
|
|
sD Rothwell 2010 --0—: 1.03 (0.99, 1.08) 39.61
[ASCOT-BPLA trial] :
Subtotal (l-squared = %, p=.) 10 1.03 (0.99, 1.08) 39.61
i
I
|
1
1
Overall (l-squared = 66.9%, p = 0.049) <> 1.07 (1.01, 1.14) 100.00
T
I
|
NOTE: Weights are from random effects analysis :
L
1 I I
T 1 1.4 25

Favours increased variability

SD: Standard deviation, ARV: Average real variability

Favours decreased variability
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Figure el13

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
night-time ambulatory systolic blood pressure (BP) variability and coronary heart disease events

Variability Paper
measure  [Study] Year

Studies meeting methodological criteria

HR (95% CI)

0.89 (0.68, 1.16)

SD Pringle 2003 & -
[Syst-Eur study]

SD Verdecchia 2007
[PIUMA study]

ARV Hansen 2010 -
[IDACO cohort]

Subtotal (l-squared = 59.6%, p = 0.084) <

Studies not meeting methodological criteria

sD Rothwell 2010 —
[ASCOT-BPLA frial]

Subtotal (I-squared = %, p =) q

Qverall (I-squared = 44.0%, p = 0.148) 4

NOTE: Weights are from random effects analysis

- 1.29 (1.04, 1.62)
1.04 (0.96, 1.12)

1.07 (0.90, 1.26)

1.02 (0.97, 1.08)

1.02 (0.97, 1.08)

1.04 (0.97, 1.12)

%
Weight

6.44
8.99
36.71

52.14

47.86

47.86

100.00

|
T 1

Favours increased variability
SD: Standard deviation, ARV: Average real variability

I |
1.4 25

Favours decreased variability
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Supplementary data — short term variability in ambulatory BP (24-hour)

Figure el4

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
24-hour ambulatory systolic blood pressure (BP) variability and all-cause mortality

Variability Paper
measure  [Study] Year

I
Studies meeting methodological criteria :
1
1

sD Mancia 2007 —_—
[PAMELA study]
sD Palatini 2014

[ABP-International study]

ARV Mena 2014
[IDACO cohort]

Subtotal (l-squared = 43.5%, p = 0.170)

Studies not meeting methodological criteria

I
1
—_—
1
I
—_——
|
I
1
I
I
I
I
I
1
—————
I
Subtotal (I-squared = .%, p = .) -:@
I
1
: I
I
1
I
1
1

cv Gavish 2009 -1

Overall (l-squared = 16.0%, p = 0.312)

NOTE: Weights are from random effects analysis

HR (95% ClI)

1.00 (0.88, 1.14)

1.18 (1.04, 1.35)

1.12(1.03, 1.21)

1.10 (1.01, 1.20)

1.12(0.97, 1.29)

1.12 (0.97, 1.29)

1.11(1.04, 1.18)

Y%
Weight

20.80

19.57

42.16

82.53

17.47

17.47

100.00

I I
N 1 1.4

Favours increased variability Favours decreased variability

SD: Standard deviation, ARV: Average real variability, CV: Coefficient of variation

25
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Figure el5

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
24-hour ambulatory systolic blood pressure (BP) variability and cardiovascular mortality

Variability Paper

measure [Study]

Studies meeting methodological criteria

sD Pringle
[Syst-Eur study]

sD Mancia
[PAMELA study]

sD Palatini
[ABP-International study]

ARV Mena
[IDACO cohort]

Overall (l-squared = 25.3%, p = 0.259)

NOTE: Weights are from random effects analysis

Year

HR (95% CI)

2003

N

2007 +

2014

2014

0 F

0.98 (0.66, 1.47)

0.94 (0.74, 1.18)

1.21(1.02, 1.43)

1.17 (1.04, 1.31)

1.12 (1.01, 1.25)

%
Weight

6.80

18.08

29.19

45.92

100.00

1
7 1

Favours increased variability

SD: Standard deviation, ARV: Average real variability

1 |
14 25

Favours decreased variability
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Figure el6

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
24-hour ambulatory systolic blood pressure (BP) variability and stroke events

Variability  Paper

measure [Study] Year

Studies meeting methodological criteria

SD Pringle 2003

[Syst-Eur study]

NOTE: Weights are from random effects analysis

ARV Mena 2014 —_——
I
[IDACO cohort] :
1
I
1
]
1
Overall (I-squared = 0.5%, p =0.316) < i
U

HR (95% Cl)

1.38 (0.87, 2.18)

1.08 (0.95, 1.23)

1.10(0.97, 1.25)

%
Weight

7.55

92.45

100.00

1
T 1

Favours increased variability
SD: Standard deviation, ARV: Average real variability

!
14

Favours decreased variability

25
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Figure el7

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
24-hour ambulatory systolic blood pressure (BP) variability and cardiovascular events

Wariability Paper %
measure [Study] Year HR (95% CI) Weight
1
1
1
Studies meeting methedological criteria :
1
1
1
|
sD Palatini 2014 - 1.06 (0.98, 1.18) 46.71
1
[ABP-International study] '
1
ARV Mena 2014 ——.:— 1.06 (0.98, 1.15) 53.29
1
[IDACO cohort] 1
1
1
1
1
1
Qverall (l-squared = 0.0%, p = 0.942) 1.06 (1.00, 1.13) 100.00
1
1
1
1
1
1
1
L
| I |
T 1 14 25
Favours increased variability Favours decreased variability

ARV: Average real variability
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Figure e18

Random effects meta-analysis of standardized hazard ratios (HRs) for increases in
24-hour ambulatory systolic blood pressure (BP) variability and coronary heart disease events

Variability  Paper

measure [Study] Year

Studies meeting methodological criteria

HR (95% ClI)

SD Pringle 2003
[Syst-Eur study]

ARV Mena 2014
[IDACO cohort]

Overall (I-squared = 0.0%, p = 0.845)

NOTE: Weights are from random effects analysis

1.02 (0.79, 1.32)

—— 1.05 (0.94, 1.17)

1.05 (0.95, 1.16)

%
Weight

15.06

84.94

100.00

I
st

1

| |
1.4 25

Favours increased variability Favours decreased variability

SD: Standard deviation, ARV: Average real variability
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