
 

  

 

Aalborg Universitet

Intensive blood pressure control appears to be effective and safe in patients with
peripheral artery disease
The Systolic Blood Pressure Intervention Trial (SPRINT)

Frary, Johanna Maria Christina; Pareek, Manan; Byrne, Christina; Vaduganathan, Muthiah;
Biering-Sørensen, Tor; Rujic, Dragana; Kragholm, Kristian Hay; Olesen, Thomas Bastholm;
Olsen, Michael Hecht; Bhatt, Deepak L
Published in:
European Heart Journal - Cardiovascular Pharmacotherapy

DOI (link to publication from Publisher):
10.1093/ehjcvp/pvaa102

Publication date:
2021

Document Version
Accepted author manuscript, peer reviewed version

Link to publication from Aalborg University

Citation for published version (APA):
Frary, J. M. C., Pareek, M., Byrne, C., Vaduganathan, M., Biering-Sørensen, T., Rujic, D., Kragholm, K. H.,
Olesen, T. B., Olsen, M. H., & Bhatt, D. L. (2021). Intensive blood pressure control appears to be effective and
safe in patients with peripheral artery disease: The Systolic Blood Pressure Intervention Trial (SPRINT).
European Heart Journal - Cardiovascular Pharmacotherapy, 7(3), e38–e40. Advance online publication.
https://doi.org/10.1093/ehjcvp/pvaa102

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -

https://doi.org/10.1093/ehjcvp/pvaa102
https://vbn.aau.dk/en/publications/db3b2b5d-2665-4551-94ae-0198c36dea97
https://doi.org/10.1093/ehjcvp/pvaa102


 

1 

 

Intensive blood pressure control appears to be effective and safe in patients with peripheral 

artery disease: The Systolic Blood Pressure Intervention Trial (SPRINT) 

 

Authors and institutions: 

Johanna Maria Christina Frary, MD1*; Manan Pareek, MD, PhD, FESC1,2,3*; Christina Byrne, MD, PhD, FESC4; 

Muthiah Vaduganathan, MD, MPH2; Tor Biering-Sørensen, MD, PhD, MPH2,5,6; Dragana Rujic, MD5; Kristian Hay 

Kragholm, MD, PhD7; Thomas Bastholm Olesen, MD8; Michael Hecht Olsen, MD, PhD, DMSc9; Deepak L. Bhatt, 

MD, MPH, FESC2 

1Department of Cardiology, North Zealand Hospital, Hillerød, Denmark 

2Brigham and Women's Hospital Heart & Vascular Center, Harvard Medical School, Boston, MA, USA 

3Department of Internal Medicine, Yale New Haven Hospital, Yale University School of Medicine, New Haven, CT, 

USA 

4Department of Cardiology, Bispebjerg and Frederiksberg Hospital, Copenhagen, Denmark 

5Department of Cardiology, Herlev and Gentofte Hospital, Copenhagen, Denmark 

6Institute of Biomedical Sciences, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, 

Denmark 

7Department of Cardiology, Aalborg University Hospital, Aalborg, Denmark 

8Department of Internal Medicine, Hospital of Little Belt, Kolding, Denmark 

9Holbæk Hospital, Division of Cardiology, Department of Internal Medicine, Holbæk, Denmark 

*Equal contribution as co-first authors. 

 

Trial Registration:  

SPRINT (Systolic Blood Pressure Intervention Trial); ClinicalTrials.gov Identifier: NCT01206062, 

https://clinicaltrials.gov/ct2/show/NCT01206062 

 

Address for Correspondence:  

Deepak L. Bhatt, MD, MPH, FESC 

Brigham and Women's Hospital Heart & Vascular Center  

Harvard Medical School 

© Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2020. 

For permissions, please email: journals.permissions@oup.com 

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaa102/5898190 by Aalborg U

niversity Library user on 07 O
ctober 2020

https://clinicaltrials.gov/ct2/show/NCT01206062


 

2 

 

75 Francis St. 

Boston, MA, 02115 

USA 

Tel.: +1 857-307-1992 

Fax: +1 857-307-1955 

E-mail: dlbhattmd@post.harvard.edu 

 

Article Type:  

Correspondence/Letter 

 

Word Count (≤1000):  

1109*  

 

Tables (≤1): 

0 

 

Figures (≤1):   

1 

 

Abstract: 

Not required. 

 

Key Words:  

Blood Pressure; Cardiovascular Diseases; Hypertension; Peripheral Arterial Disease; Safety; Vascular Diseases  

 

 

 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaa102/5898190 by Aalborg U

niversity Library user on 07 O
ctober 2020

mailto:dlbhattmd@post.harvard.edu


 

3 

 

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

 

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

 

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