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High blood pressure (BP) is the strongest modifiable risk factor for cardiovascular disease and is highly prevalent
among individuals with peripheral artery disease (PAD) (1-3). While patients with atherosclerotic cardiovascular
conditions experience considerable morbidity and mortality, the risk is particularly high among those with PAD (4).
However, data regarding the effects of strict BP-goals in the setting of PAD are lacking. We leveraged data from the
randomized, controlled, open-label Systolic Blood Pressure Intervention Trial (SPRINT) to assess whether the benefits
and potential risks of intensive BP-control extended to patients with PAD, and whether baseline PAD modified
treatment effect (5).

The full SPRINT clinical data set was acquired from the National Heart, Lung, and Blood Institute’s
Biologic Specimen and Data Repository Information Coordination Center. A waiver for secondary data use was granted
by the Brigham and Women’s Hospital Institutional Review Board. In SPRINT, 9,361 high-risk individuals without
diabetes or prior stroke, aged >50 years, with a systolic BP 130-180 mmHg were randomized to intensive (systolic BP
target <120mmHg; n=4678) or standard BP-control (systolic BP target 135-139 mmHg; n=4683) (5). The primary
outcome was the composite of acute coronary syndromes, stroke, acute decompensated heart failure, or death from
cardiovascular causes. We used Cox proportional-hazards regression to determine the efficacy and safety of intensive
versus standard BP-control in patients with and without self-reported lower extremity PAD at baseline. Subgroup
heterogeneity was examined using the likelihood-ratio test.

Of 9361 participants, 503 (5.3%) had baseline PAD (intensive group 250 (5.3%) versus standard group
253 (5.4%); P=0.90). The presence of PAD was associated with male sex (P<0.001), older age (P<0.001), current or
former smoking (P<0.001), use of more antihypertensives (P<0.001), lower total cholesterol (P<0.001), lower high-
density lipoprotein cholesterol (P=0.005), higher serum creatinine (P<0.001), and higher urine albumin-to-creatinine
ratio (P<0.001). Median follow-up durations were 3.2 years (range 0-4.6 years) and 3.3 years (range 0-4.8 years) for
patients with and without PAD, respectively. After adjusting for differences in baseline characteristics, PAD was
independently associated with a higher risk of both the primary outcome (hazard ratio 1.61, 95% confidence interval:
1.23-2.12; P<0.001) and composite serious adverse events (hazard ratio 1.49, 95% confidence interval: 1.32-1.69;
P<0.001). However, the presence of PAD did not significantly modify the efficacy and safety of intensive versus
standard BP-control (P>0.05) (Figure 1). Owing to the higher baseline risk in PAD patients, the absolute risk
reductions of the primary outcome, death from cardiovascular causes, and death from any cause appeared larger in
participants with PAD. Conversely, relative and absolute increases in the risk of adverse events with intensive BP-

control were generally higher in those with PAD (Figure 1). In a sensitivity analysis, the effects of intensive BP-control
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among patients with prevalent clinical cardiovascular disease largely resembled those found for individuals without a
history of cardiovascular disease (Figure 2).

Our post hoc analysis of SPRINT showed a higher risk of both efficacy and safety outcomes among
patients with PAD. While we did not detect any significant heterogeneity in relative risk differences with intensive
versus standard BP-control, patients with PAD seemed to experience numerically greater absolute risk reductions of the
efficacy outcomes as well as greater absolute risk increases of the safety outcomes, with intensive treatment.
Limitations included the small sample size and lack of patients with diabetes as well as objective measures of PAD.

A theoretical concern in patients with PAD is the exacerbation of limb ischemia with excessive BP-
lowering (2,3,6). However, while some studies have suggested an association between low BP and PAD-related events,
others have found a reduction in cardiovascular events with antihypertensive treatment (3). Furthermore, in our study,
the risk of adverse events with intensive BP-control was relatively higher in the PAD group. Balancing the efficacy and
safety of intensive versus standard BP-control in this vulnerable patient population is, therefore, challenging.
Nevertheless, the possible mortality benefit with a strict BP-target among patients with PAD is worth noting.
Conclusively, we agree with contemporary guideline recommendations that patients with hypertension and PAD should

be treated in a similar fashion to patients with hypertension without PAD (1).
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Outcome

All participanis

Primary ouicome

Secondary outcomes

Myocardial infarction

Other acuie coronary syndrome
Stroke

Acute decompensated heart Tailure
Death from cardiovascular causes
Death from any cause

Primary outcome or death

Composite serious adverse events

Intensive (no./%)
250
29(11.6%)

9 (3.6%)
8(3.2%)
7(2.8%)
5(2.0%)
401.6%)
19(7.6%)
42(16.8%)
142 (56.8

)

Emergency department visit or serious adverse event

Hypotension
Syncope

Bradycardia

Electrolyte abnormality

Injurious fall

Acute kidney injury or renal failure
Orthostatic hypotension alone

21 (8.4%)
16 (6.4%)
12 (4.8%)
21 (8.4%)
28(11.2%)
22 (8.8%)
46 (18.4%)

Orthostatic hypotension with dizziness 7 (2.8%)

Standard (no./%)
253

34(13.4%)

13 (5.1%)
3(1.2%)

Patients with Peripheral Artery Disease
HR (95% CI)
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Abbreviations: Cl = confidence interval; HR = hazard ratio.
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1648 (37.3%)

137 (3.1%)
147 (3.3%)
92(2.1%)

155 (3.5%)
306 (6.9%

182 (4.
730 (16.5%)

55(1.3%)

Figure 1. Efficacy and safety events with intensive versus standard blood pressure control in patients with and without peripheral artery disease.

Patients without Peripheral Artery Disease

Standard (no./%) HR (95% CI) P-interaction
4418

285 (6.5%) —— 0.74 (0.62-0.89)  0.52
103 (2.3%) — 0.85 (0.64-1.13)  0.67
37(0.8%) — 0.86 (0.54-1.38) 0.10
64 (1.4%) —— 0.86(0.59-123) 059
86 (2.0%) —- 0.66(047-092) 026
54(1.2%) — 0.61(0.39-094) 041
185 (4.2%) —— 0.73 (0.59-0.91) 0.86
378 (8.0%) —— 0.76 (0.65-0.88) 0.35
1588 (35.9%) o LO4(0.97-1.12)  0.69
86.(2.0%) —. 1.59(1.22-2.09) 013
105 (2.4%) —a— 140 (LO9-1.80) 036
T7(1.7%) - L19(0.88-1.61) 028
116 (2.6%) — 1.34 (1.05-1.70) 0.54
307 (7.0% —— 0.99 (0.85-1.16)  0.50
109 (2. —— 1.67 (1.32-2.12) 0.56
TR (17.8%) - 0.90 (0.81-0.997) 029
64 (1.5%) —— 0.83 (0.58-1.19) 056

r T T T T — T T
0.l 0.25 0.5 075 1 2 3 o405 10

Hazard ratio for intensive versus standard BP contral (95% confidence interval}
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Figure 2. Efficacy and safety events with intensive versus standard blood pressure control in patients with and without clinical cardiovascular disease.

Patients with Clinical Cardiovascular Disease Patients without Clinical Cardiovascular Disease
Outcome Intensive (no./%) Standard (no./%) HR (95% CI) Intensive (no./%) Standard (ne./%) HR (95% CI) P-interaction
All participants 779 783 3899 3900
Primary ouicome 90 (11.6%) 102 (13.0%) —a 0.87 (0,66-1.16) 153 (3.9%) 217 (5.6%) —.— 0.70 (0.57-0.86) 0.22
Secondary outcomes
Myocardial infarction 36(4.6%) IR (4.9%) —— 104 (0.66-1.64) 59 (1.5%) 80 (2.1%) — 0.74 (0.53-1.03) 0.22
Other acuie coronary syndrome 22(2.6%) 200(2.8%) —_—— .90 (0.49-1.65) 20 (0.5%) 18(0.5%) — 111 (0.59-2.10) 0.64
Stroke 22(2.8%) —_— 1.67 (0.84-3.32) 40(1.0%) 57(1.5%) —a— 0.70 (0.47-1.05) 0.03
Acute decompensited heart failure 22 (2.8%) —_— 0.65 (0.38-1.12) 40(1.0%) 67 (1.7%) — 0.59 (0.40-0.88) 0.78
Death from cardiovascular causes 15 (1.9%) —a—— 0.57 (0.30-1.07) 22(0.6%) 39(1.0%) — 0.56 (0.33-0.95) 0.99
Death from any cause 43 (5.8%) —e 0.68 (0.46-0.99) 110 (2.8%) 145 (3.7%) —a— 0.76 (0,59-0.97) 0,64
Primary outcome or death 116 (14.9%) ) —— (.89 (0.69-1.14) 216 (5.5%) 295 (7.6%) —— 0.73 (0.61-0.86) 0.19
Composite serious adverse events 413 (53.0%) 417 (53.3%) . 0.99 (0.86-1.13) 1380 (35 4%) 1319 (33.8%) - 1.06 (0.98-1.14) 0.40
Emergency department visit or serious adverse event
Hypotension 38 (4.9%) 26(3.3%) —_—— 1.45 (0.88-2.40) 120 (3.1%) 67 (1.7%) —- 1.80 (1.34-2.43) 0.46
Syncope 29(3.7%) 29(3.7%) —_— 0.99 (0.59-1.66) 134 (3.4%) —— 160 (1.22-2.10) [N
Bradycardia 31 (4.0%) 25(3.2%) —_— 1.22(0.72-2.07) 73 (1.9%) - 1.26 (0,89-1.78) 0.94
Electrolyte abnormality 37 (4.8%) 22 (2.8%) oo 1.69 (0.999-2.87) 140 (3.6%) - 131 (1.02-1.69) 0.40
Injurious fall 66 (8.5%) 69 (8.8%) —. 0.94(0.67-1.32) 268 (6.9%) —— 1.02 (0.86-1.21) 0.70
Acute kidney injury or renal failure 53 (6.8%) 36 (4.6%) — 1.46 (0.95-2.22) 151 (3.9%) —— 1.8101.39-237) 0.40
Orthostatic hypotension alone 159 (20.4%) —.— 0.83 (0.67-1.02) 618 (15.9% 672 (17.2%) - 0.90 (0.81-1.002)  0.51
Orthostatic hypotension with dizziness 13 (1.7%) — 0.82 (0.39-1.73) 49 (1.3%) 56(1.4%) — 0.85 (0.58-1.25) 0.97
r T T T T T T r T T T T T T
0.1 0.25 0.5 075 1 2 3 45 10 0.l 0.25 0.3 1 2 3 o405 10

Hazard ratio for intensive versus standard BP control (95% confidence interval) Hazard ratio for intensive versus standard BP contral (95% confidence interval}

Abbreviations: Cl = confidence interval; HR = hazard ratio.
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