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Methods

Organization, management, and quality

control
The prospective multicenter Hygia Project was approved by the State

Ethics Committee of Clinical Research. Details of its design, management,
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s DIZT\ ; Randomized controlled trial (RCT)

Study design

The Hygia Chronotherapy Trial was designed as a multicentre, con-
trolled, PROBE (prospective, randomized, open-label, blinded endpoint)
study with patients distributed in a 1:1 ratio into two parallel arms defined
according to the circadian time of treatment: either ingestion of the entire
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Table | Baseline characteristics of participants categorized according to treatment-time regimen (either upon
awakening or at bedtime)

Variable Al Awakening Bedtime P between groups
Demographic and clinical characteristics Base] I n e l | D | é \ P
Participants, n 19084 9552 9532 °
Age, years 60.5£13.7 60.5+13.9 60.6 £13.5 0.831
Sex, % men 55.6 56.2 55.0 0.086
Height, cm 1629+ 96 163.0+£97 1628+ 9.5 0.059
Weight, kg 79.0£15.2 78.9+£15.3 79.0£151 0518
BMI, kg/m? 297+ 48 29.6 +48 297 £47 0.030
Waist, cm 101.3 £ 122 101.2 £ 123 101.3+£122 0.850
Night-time sleep duration, h 88+13 88+14 88+13 0156

-

Type 2 diabetes, % 23.9 237 24.1 0484 éﬁ AN/, Pl AY = ——ry -_ \
Obstructive sleep apnoea, % 41 47 39 0.374 E T g ,Iﬁ g U (

Smoking, % 15.2 15.6 14.8 0.129 X

Obesity, % 43.0 42.6 435 0.180 \

Chronic kidney disease, % 29.4 299 28.9 0141 ' E % !J

Previous CVD events, % 10.4 10.8 10.0 0.054

Hypertension treatment, % 57.4 57.9 56.9 0.166
Duration of known hypertension, years 87+83 86+83 88+82 0137 /_ : A
Clinical laboratory test values -E p— .lj
Glucose, mg/dL 107.7 £ 326 107.8 £ 33.1 107.6 +32.1 0.557
Creatinine, mg/dL 1.06 £0.72 1.07 £ 059 1.05+0.84 0.060 ——
Uric acid, mg/dL 57+16 58+16 57+16 0.171 Ea
Total cholesterol, mg/dL 203.7 £43.2 203.1+434 204.1 £43.1 0.086 —
Triglycerides, mg/dL 133.0 £ 847 1328 £ 863 133.2+ 831 0.738 N—le | AL :':
HDL cholesterol, mg/dL 53.0+ 148 5284154 53.1+14.1 0.144 A Y %
LDL cholesterol, mg/dL 1238 £37.7 12391378 123.8+£378 0.886 /{Q $§ E %D
Haemoglobin, g/dL 141+ 16 14.1+16 141116 0.894

Estimated glomerular filtration rate 79.0 £ 247 786 +£255 79.3 £240 0.160 () H H 1/~
Albumin/creatinine (Cr) ratio, mg/gc,, median (interquartile range) 6.0 (3.0-16.6) 6.0 (3.0-15.9) 6.0 (3.0-17.1) 0272 2 , \ A ® ! ) YA

Office® and ambulatory BP

Office SBP, mmHg 149.4 £ 20.1 1494 £205 1495 £ 19.9 0987 . — QO
Office DBP, mmHg 86.1+12.1 863+ 119 86.0+123 0276 O) Base] l n e ‘ % 73\ (/ \
Office PP, mmHg 633+ 170 63.1+170 635+ 169 0351 —

Office heart rate, beats/min 728 +£123 73.1+£125 726+122 0.064
Awake SBP mean, mmHg 136.0 £ 144 136.1 £ 14.9 1359 £ 14.0 0449
Asleep SBP mean, mmHg 123.6 +15.2 1233+ 160 123.7 £ 146 0138
48 h SBP mean, mmHg 131.6 £ 138 1314+ 144 131.7 £13.3 0.306
Sleep-time relative SBP decline, % 90178 93179 9076 0.000
Awake DBP mean, mmHg 813+113 813+ 115 813+112 0955
Asleep DBP mean, mmHg 70.2 £ 101 70.1+10.2 703 +10.0 0420
48 h DBP mean, mmHg 774 +£104 7721106 77.5+103 0.104
Sleep-time relative DBP decline, % 13.3+84 13.3+87 13.2+82 0468

Non-dipper, % 49.3 49.0 49.5 0.363




Table 2 Final characteristics of participants categorized according to treatment-time regimen (either upon awaken-

ing or at bedtime)
Variable Awakening Bedtime P between groups
Participants, n 9552 9532

Hypertension treatment

5 | usmsCERUCRESR
[-Blocker, %

' ARB. ACEI
dinical laboratory test values \

Glucose, mg/dL 1081 & 335 1083 + 31.7 0.656

——
Creatinine, mg/dL 116 + 0.96 1.06 + 090 <0.001 CC B B —_— B] k *U ? ) (
Uric acid, mg/dL 59+ 16 58415 0.057 \ OC e r\ 17
Total cholesterol, mg/dL 1985 + 40.3 197.7 + 406 0.385
Triglycerides, mgfdL 1317 + 846 131.1 + 80.6 0639
HDL cholesterol, mgfdL 518+ 158 530+ 148 <0.001
LDL cholesterol, mgldL 1207 + 366 182 + 365 0.002
Haemoglobin, g/dL 111416 140+ 16 0270 C I_l D I— E
Estimated glomerular filtration rate 757+ 269 79.3 £ 235 <0,001 r \ L
Albumin/creatinine (Cr) ratio, mg/ge,, median (interquartile range) 7.0 (3.7-20.0) 6.5 (3.6-18.0) 0.030
Office™ and ambulatory BP \\ i 7_ »
Office SBP, mmHg 1432 + 209 1400 + 206 <0.001 J { x C O) &
Office DBP, mmHg 824+ 123 8144124 =0.001
Office PP, mmHg 608+ 179 586 11719 <0,001
Office heart rate, beats/min 7.9+ 125 724+ 125 0.078
Awake SBP mean, mmHg 1295 + 14.7 1292 + 134 0.294
Asleep SBP mean, mmHg 1180 + 166 114.7 + 146 <0.001 — - | — x=z EE
48 h SBP mean, mmHg 1256 + 145 1243 + 129 <0.001 ‘ n b ‘L_ E$ FEﬁ d) ,%\ ‘3 6”!’\ w 5 q
Sleep-time relative SBP decline, % 85+ 84 122177 <0,001
Awake DBP mean, mmHg 76.7 + 10.6 763 + 100 0.124 K % 7—— \ —
Asleep DBP mean, mmiHg 6614 101 645493 <0.001 O) O) & j _
48 h DBP mean, mmHg 731199 722 +92 <0.001 o
Sleep-time relative DBP decline, % 133494 153+ 86 <0.001
Non-dipper, % 503 375 <0,001

Values are shown as mean + S0, unless otherwise indicated. Sleep-time relative BP decline, index of BP dipping, defined as percentage decrease in mean BP during nighttime
sleep relative to mean BP during daytime activity, calculated as: [(awake BP mean - asleep BP mean)/awake BP mean] x 100, Non-dipper: individuals with sleep-time: relative
SBP decline <10%, using data sampled by ABPM for 48 consecutive hours.

"alues correspond to the average of at least three conventional BP measurements obtained per participant in the moming at the clinic after resting >10min before initiating
48-h ABPM.

ACEH, angiotensin-converting enzyme inhibitor; ARB, angiotensin-Il receptor blocker; CCB, calcium channel blocker; DBP, diastolic blood pressures PP, pulse pressure (SBP-
DBPY; SBP, systolic blood pressure,

CIr
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B
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Allocated to treatment upon
awakening (n=9588)

r

Lack of >1-year follow-up (n=36)
Followed by a median 6.3 years
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Figure | Flow diagram of participants in the study.

Analyzed by intention-to-treat
(n=9532)
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Demographic and clinical variables were compared on an intention-to-
treat basis among participants allocated to the two treatment-time regi-
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uncomplicated participants and 3800 patients with either of those two
medical conditions—a total sample of 18 300 persons—would make pos-
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A # events
-o- Total events: 0.58 [0.54-0.62], P<0.001: 3246
—— Total CVD events: 0.57 [0.53-0.62], P<0.001; 2454
—o— CVD-outcome: 0.55 [0.50-0.61], P<0.001; 1752
s Stroke: 0.51[0.41-0.63], P<0.001: 345
—— Coronary events:  0.56 [0.49-0.64], P<0.001; 885
—o— Cardiac events: 0.57 [0.51-0.63], P<0.001; 1406
—— Minor events: 0.60 [0.52-0.69], P<0.001; 847
% Bedtime better | Awakening better
0.3 04 05 0.7 1.0 20 3.0
Adjusted HR
B # events
—— Total death: 0.55 [0.48-0.63], P<0.001; 957
R CVD death: 0.44 [0.34-0.56], P<0.001; 310
—o— Ischemic stroke: 0.54 [0.42-0.69]., P<0.001; 274
o Hemorrhagic stroke: 0.39 [0.23-0.65]. P<0.001: 71
—— Myocardial infarction: 0.66 [0.52-0.84], P<0.001; 274
—_— Coronary revascularizatiorf: ~ 0.60 [0.47-0.75], P<0.001; 302
—e— Heart failure: 0.58 [0.49-0.70]. P<0.001; 521
—————5———+ Transient ischemic attack: 0.73 [0.51-1.04]. P=0.078; 127
—— Angina pectoris: 0.65 [0.51-0.83], P<0.001; 279
—— Peripheral artery disease: 0.52 [0.41-0.67], P<0.001; 296
—— Oclussion retinal artery: 0.56 [0.40-0.79], P<0.001; 145
- Bedtime better | Awakening better -
0.2 0.4 06 0.8 1.0 3.0 5.0

Adjusted HR
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One minus cumulative survival

Patients at risk!

Awnkening

Bedtime

One minus cumulative survival
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Bedtime better

Gender
Men:
Women:
Age
<60 years:
=60 years:
Smoking
No:

Yes:
Previous treatment
No:

Yes:
Awake SBP mean

Asleep SBP mean

<10%:

>10%:
Diabetes

No:

Yes:
CKD

No:

Yes:

Previous CVD event

Yes:
Any complication
No:

Yes:

<135 mmHg:

=135 mmHg:

<120 mmHg:

=120 mmHg:

0.55 [0.49-0.62], P<0.001
0.56 [0.47-0.67]. P<0.001

0.60 [0.49-0.73]. P<0.001
0.53 [0.47-0.59], P<0.001

0.56 [0.50-0.62], P<0.001

0.56 [0.43-0.72], P<0.001

0.39 [0.31-0.48], P<0.001
0.62 [0.55-0.69], P<0.001

0.56 [0.49-0.65]. P<0.001
0.56 [(),4‘)-(],b4|_ P<0.001

0.65 [0.54-0.77], P<0.001
0.55 [0.48-0.62], P<0.001

Sleep-time relative SBP decline

0.60 [0.53-0.68], P<0.001
0.47 [0.40-0.56]. P<0.001

0.54 [0.47-0.61]. P<0.001
0.56 [0.48-0.66], P<0.001

0.53 [0.46-0.62], P<0.001
0.55 [0.48-0.63]. P<0.001

0.49 [0.43-0.55], P<0.001

0.72 [0.60-0.86], P<0.001

0.51 [0.42-0.63], P<0.001
0.53 [0.47-0.59]. P<0.001

Awakening better

-
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