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BSTRACT

'BIECTIVES

2 investigate the optimal systolic blood pressure goal
bove which new antihypertensive medications

hould be added or doses of existing medications
wcreased {“systelic intensification threshold™ and to
etermine the relation between delays in medication
ttensification and follow-up and the risk of
irdiovascular events or death.

ESIGN

etrospective cohort study.

ETTING

rimary care practices in the United Kingdom,
1862010,

SRTICIPANTS

3756 adults with hypertension from The Health
1provement Netwark nationwide primary care

search database. :

AIN QUTCOME MEASURES

stes of acute cardiovascular events or death from any
wse for patients with different hypertension

satment strategies (defined by systolic

tensification threshold, time te intensification, and
ne to follow-up overthe course of a 10 year treatment.
rategy assessment period) after adjustment for age,
X, smoking status, socioeconomic deprivation,

- story of diabetes, cardiovascular disease or chronic

dney disease, Charlson comorbidity index, body
ass index, medication possession ratio, and

RESULTS

During a median follow-up of 37.4 manths after the
treatment strategy assessment period, 9985 {(11,3%)
participants had an acute cardiovascular event or
died. No difference in risk of the outcome was seen
between systolic intensification thresholds of
130150 mm Hg, wheraas systolic intensification
thresholds greater than 150 mm Hg were associated
with progressively greater risk (hazard ratia 1.21, 95%
confidence intervat 1,13 to 1.30; P < 0601 for
intensification threshold of 160 mm Hg). Qutcome risk
increased progressively from the lowest (6-1.4
months} to the highest fifth of time to medication
intensification (hazard ratio 112, 1.05 t0 1.20;
P=0.009 for intensification between L4 and 4.7
months after detection of elevated blood pressure).
The highest fifth of time to follow-up [> 2.7 months)
was also associated with increased outcome risk
thazard ratio 118, 1.11to 1.25; P < 0.001).

CONCLLSIONS

Systolic intensification thresholds highar than

150 mm Hg, delays of greaterthan 1.4 months

before medication intensification after systoiic

blaod pressure elevation, and delays of greaterthan
2.7 months before blood pressure follow-up after
antihypertensive medication intensification were
associated with increased risk of an acute
cardiovascular event of death, These findings suppart
the importance of timely medical management and

Table 3 | Effects of characteristics of treatment strategy assessment period on risk of
cardiovascular svent or death

Minimum s;y‘s.tis-ﬁcimensiﬁcaﬁan threshold (mm Mg
130 12229 {138 0.98 {0.91 to 1.67) 0.69
140 , 20458 (23,0} 1.00 —
150 21329 (24.0), 103 (0.97 o 110} 0.34
160 17 513 (19.7) 121 811310 1.36} < 0081
170 8978 (10.1) 1.42 [1.31 to 1.55) < 0.001
=80 8249 (2.3 168 [1.55 tc 1.84) <0001
Fifths of mean time to intensification fmonths):
0.-1.439 17 752 (20,0} 100 -
1.440~4 681 17 751 200} 112 {105 (0 1.20) 0.00%
4.687-8.68% 17 749 {20.0) 1.23 (11516 1.32) < 0,601
B8.590-15.320 17 753 {20.0) 119 {1.11 0 1.28) < 0.001
215.321 17 751 {200) 125{i177t01.39) < D.001
Fifths of mean time to follow-up after intensification (menths)
0-0.723 18 283 {20.6) 106 {0.99101.13) 0.085
07241018 17 524 (197} 1.00 —
10991544 17 887 0.3 341 {95t 1.08) a7t
15452727 17 537 (i9.8} 1.07 10010 1143 3050
22727 17 525 {19.9) 118 {111 to 1.25) <6.001
Mean systalic blood pressure fmm Hg) elevation over intensification threshold (%):*
-2 47173 (53.9 1.00 —
1019 31 37 (35.4) 113 (1.07 to 119 < 5.001
20-29 8514 (9.6) 138 (1.7t 149 < {001
30-3% 1508 {1.7) 151 131t .73} < G.001
4049 185 (02 178{1.26 to 2.50) . 000t
Medication possession 0,852 {019} 0,80 {0.73 ta 0.88) < 0.001
rafio

Resulis of multivariabie Cox propostional hazards regression madel of ime ta desth from any cause of
cardiovascular event that included all variables in tabies 2 and 3. .

*Mean difference between actual bload pressure and systolic intensification threshold at beginning of each
hypertensive period,

Table 4 | Effects of characteristics of treatment strategy 2ssessment perfod on sverall
mortality risk
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Fig 2 | Effects of systolic blood pressure intensification
threshald, time to antihypertensive intensification, and
time fo foliow-up after intensification on risk of acute
cardiovascular event or death. Top panel: hazard ratio for
acute cardiovascular event or death in relation to systolic
blood pressuze intensification threshold. Middle panel:
hazard ratie for acute cardiovascular event or death in
relation to mean months elapsed hetween systotic blood
pressure elevation above minimum intensification
threshold and either antihypertensive medication
intensification or censoring of unintensified period {via
spontaneous normalization of blood pressure). Bottom
panel: hazard ratio for acute cardiovascilar event or death
in relation to mean months elapsed between each
antihypertensive medication intensification and next
blood pressure measurement. Solid lines indicate hazard
ratias; dashed lines indicate 95% confidence intervals
calculated using natural cubic spline regression. Reference
points are placed at means of respective distributiens for
time to intensification and time to follow-up. Knots are
placed at 5th, 25th, 75th, and 95th centiles of each
variable. Muitivariable model was adjusted for age, sex,
body mass index, smoking status, secioeconomic
deprivation, history of cardiovascular disease or diabetes,
other chronic medical conditions as represented by

follow-up in the treatment of patients with 130139 10853 (13.4) 0.99 .90 10 1.09) 0.80
iseiine blood pressure. hypertension. 140-149 18644 23.0) 1.00 -
T 150-15¢9 19724 (24.3) 105 .57 to 1.44) 0.22
S - 160168 16177 (19.9) 12681510137 <0001
Table 2 | Effects of patients’ baseline characteristics on risk of cardiovascutar event or ;?fa_{: ? ?522553 ((;_03')2) ::; g::i: I ;s; : zﬁg:
death } Fifths of mean time to intensification (months):
R - e O-tA06 16 233 {20.0} 1.60 -
Female 56X 074 {071 10 677} <000 4074646 15238 200 111 8.03101.29) 0.009
Age fyears}* 4.647-8.584 16 236 (20.0) 124 (11410 1.34) <2001
<& 100 - 8.685-15.350 16 238 (20.0} 120 {13010 1.30) <0.001
S0-74 237 28w lsH <0001 215351 16233 (20.0) 130 (11910 1.43 <0001
275 5.9% (25410 6.49) < 8401 Fifths of mean time to follow-up after intensification (months):
T d denrivation scoret 1.03 (10880 119 <0061 Q-0.723 16 552 (20.5) 1.02 08510 110) 0.55
Past of cutrent smoker 12t (11610 1.27) <0001 07261018 14747 ja.3) 3.00 -
Modified Charlson comorbidity indexs 114 11 o 197} <0001 1.018-1.544 1710 (211 1.0t 0.93101.09) 0.90
ig 1| Study patients and exclusion criterfa. THIN = The Health Improvement Network Body mass index: i 1.545-2.694 16577 (20.4) 105 (0.98 1o 145) 018
<20 1,95 {1.66 tg 2.2} <0001 >2.695 16052 {19.8) 1.21 (11340 1.30) <000
20-34.9 180 - Mean systollc blood pressure (mm Hg) elevation aver intensification threshotd (9>
5299 057 {09310 1.02) 037 1-9 43576 53.7) 1.00 -
230 1.08 (.02 to 1.14) 0006 1019 28627 (35.3) 112 {1.65 10 1.20) <000t
Table 1| Basaline characteristics of study patients. Values Pre-existiqg medical conditions: 2025 754 (33 131 {1910 1.44) < Q001
are numbers (percentages) uniess stated ptherwise Diabetes 162 {151 ta1.73) <0:001 30-39 1301 £1.6) L58 (1,34 to 1.85) <0.001
ooy ; S Caronary sitery di 148 {1.40 40 1.57) <000 40-49 153 0.2 188 {1.34102.9%) <0001
No of participants 88746 Chrobic heart failure 161 {1.3810 1.87) <0001 Medication possession ratio  0.86t {0.197) 0.92 0.82 0 1.03) 014
Mean (50} 2ge, years 585 (M9 Cerf_.bmvasgular d"ﬁe?se 145 (132tg Tm <0001 Results of muiti'variah!e Cox proportional hazards regression modet of time to death from any cause that
Male sex 35900 4.5 Pen.ph?rai vascular disease 168048 10 1.73] <0.001 inclisded alt varizbles in tailes 2 and 4.
Mear (D) body mass index 376 (5.0) Chronic Kidney disease i _ 115 (10219 1.30) G021
P’flst Jrarrent smoker 50 176 A5 Resu[s af; mlilu::;;atbgag?:jzﬁmmal haz:r?: ;éy;sas;zns tundel of ims {o death from any cause or
History of any cardiovascular di 9907 (1.3 *Age categories were calentated at beginning of oubcomme assessment period.
History of coronary artery disaase SBI7 {7 7) ‘THzzard ratio for Townsend degrivation score is per fifth Increase in socineconcimic degrivation.
History of congestive heart i 601 ©0.7) x;s;rzn;fn c?;f::‘ﬁgd:t: ii;?sz rd C::Ta;egt:s stu::;e omitted from caltulation of mediffed Charlsan index;
History of stioke 2450 (2.8 i )
History of peripherat vagcular dises 981 (1.9
History of diabetes 5863 (6.6)
Chronic kitney disease 2800027
Kean [0} modified Charison index 0.27 {0.6)

Mean {SD} Townsend deprivation score 266 0.3

Charison comorbidity index, minimum systolic
intensification threshold, mean initial biood pressure
elevation ahove intensification threshold, and medication
possession ratio




