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Objective:

1. Understand the discrepancies between the existing 

U.S. guideline and the new, 2023 European 

guideline for hypertension and decide for ourselves 

what our B.P. goal should be in primary care
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ARS (audience response question):

In your current practice, do you prefer a general BP 

goal of:

1. <140/90 mmHg

2. <130/80 mmHg

3. Other/Find it all very confusing
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In case anyone falls asleep in next 30 minutes,

Answer: < 140/90 mmHg is a good, universal 

goal. Tighter control is controversial
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For context and as a reminder, the NIH got out of the 

guideline business about a decade ago
JAMA 2014;311:507-520OHSU 

CPD



JAMA 2009;301:831-41

Conclusion: “Recommendations issued in current ACC/AHA 

clinical practice guidelines are largely developed from lower 

levels of evidence or expert opinion.”

But after JNC 8, (and NCEP IV for cholesterol), NIH handed over 

guideline writing to professional societies - AHA/ACC for HTN.

But ACC/AHA guidelines had historically taken some criticism.….OHSU 
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In early-mid 2010’s, as ACC/AHA taking over 

cardiology guidelines, there was mounting criticism to 

be more strictly evidence-based with less expert 

opinion…..
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NEJM, Nov 9th, 2015

And then in 2015, we got the SPRINT trial…..
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SPRINT was mostly a very high-risk, primary 

prevention trial…

Patients with diabetes were excluded because another, similar trial 

(ACCORD) was studying ONLY diabetic patients.
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BP achieved and what was found.….

Using an average of three 

medications for intensive 

treatment, SPRINT achieved a 

significant SBP reduction 

from 136 mmHg (control) to 

121 mmHg (treatment)

And the benefit on a broad CVD 

endpoint (CHD death, MI, 

stroke, CHF) was modest but 

real (6.8% vs. 5.2%) 
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At the time SPRINT was published, the ACC/AHA 

guideline committee had begun its work. 

A number of members of the guideline committee 

were co-authors on SPRINT
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But, the 

Europeans…OHSU 
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Recommends drug therapy at 

“Grade 1” HTN, >140/90 

mmHg
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What the heck is going on?

Do we really need different goals for a 64-year old vs. a 66-

year old vs. an 82-year old? Should patients with diabetes 

have different goals than patients without diabetes?

And why the specification for office-based measurements
OHSU 
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The problem with SPRINT is that it surprised us.

Other studies had failed to find benefits of further BP control 

once SBP already < 140 mmHg

April 2010
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ACCORD BP: Results (133 mmHg systolic BP vs. 119 mmHg systolic BP)

Conclusions: “In patients with type 2 diabetes at high risk for 

cardiovascular events, targeting a systolic blood pressure of less than 

120 mmHg, as compared with less than 140 mmHg, did not reduce 

the rate of fatal and nonfatal major CVD events.”
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So SPRINT was surprising after the 

ACCORD trial but also, other trials published 

in the early-mid 2010’s did NOT find benefit 

from tighter control when the control group 

was already < 140 mmHg
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Comparison of significant characteristics of recent, randomized trials of BP control

Characteristic SPRINT HOPE-3 SPS-3 ACCORD

Patients, n 9,361 12,705 3,020 4,733

Patients with macrovascular disease, % 17 0 100 33

Patients with DM, % 0 6b 36 100

Average f/u (yrs) 3.3a 5.6 3.7 4.7

BP (mm Hg) goals SBP < 120 vs. 

< 140

Not a trial of BP 

goalsc

SBP < 130 vs. 130-

139

SBP < 120 vs. < 140

Difference in BP between groups, SBP/DBP 

(mm Hg)

13.1/NRd 6/3d 11/NRd 14.2/6.1e

Annualized rate of CV death, MI, stroke; 

intense vs. standard BP goals (%)

1.3 vs. 1.7 0.7 vs. 0.8 3.5 vs. 4.1 1.9 vs. 2.1

Number of macrovascular eventsd 562 640 348 445

RRR for macrovascular events %, (95% CI) 25 (11 to 36) 5 (-11 to 19) 16 (-4 to 32) 12 (-6 to 27)
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So, while notable that all trials had reductions in major CVD 

events with tight BP control, SPRINT stood out as different

The quick adoption of <130 mmHg goal by the 2017 U.S. 

guidelines created a lot of discussion.OHSU 
CPD



As the debates continued in the U.S., the joint ESC/ESH 

guidelines was released in 2018…OHSU 
CPD



2018 ESC guidelines made some important points 

regarding NOT endorsing <130/80 mmHg as a goal..OHSU 
CPD



Why New Blood Pressure Guidelines Could Lead to 

Harm

By Aaron E. Carroll

Dec. 18, 2017
NYTimes, December 2017

….the fact that those in the intensive therapy group also had more adverse 

events, like hypotension, syncope and acute kidney injury, got less attention.

….pay attention to the details…..To be eligible for this study, in addition to 

having a systolic blood pressure from 130 to 180, patients had to be at 

particularly high risk of disease: subclinical cardiovascular disease, chronic 

kidney disease or a Framingham 10-year risk of cardiovascular disease of 15 

percent or more. Or they had to be 75 years or older.

They also had to have their blood pressure confirmed in three separate 

readings in which patients were left alone in a room for five minutes.
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https://www.nytimes.com/by/aaron-e-carroll
https://www.mdcalc.com/framingham-coronary-heart-disease-risk-score
https://www.nytimes.com/2017/11/15/opinion/blood-pressure-guidelines.html
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So no free lunch when it comes to intensifying 

pharmacotherapy. ESC guidelines….OHSU 
CPD



Why New Blood Pressure Guidelines Could Lead to 

Harm

By Aaron E. Carroll

Dec. 18, 2017
NYTimes, December 2017

….the fact that those in the intensive therapy group also had more 

adverse events, like hypotension, syncope and acute kidney injury, 

got less attention.

….pay attention to the details…..To be eligible for this study, in addition to having a 

systolic blood pressure from 130 to 180, patients had to be at particularly high risk of 

disease: subclinical cardiovascular disease, chronic kidney disease or a Framingham 10-

year risk of 15 percent or more. Or they had to be 75 years or older.

They also had to have their blood pressure confirmed in three separate 

readings in which patients were left alone in a room for five minutes.
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https://www.nytimes.com/by/aaron-e-carroll
https://www.nytimes.com/2017/11/15/opinion/blood-pressure-guidelines.html
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The 2018 ESC guidelines make the point well:OHSU 
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JAMA IM, October 2020

“…outpatient BPs measure…..were higher than BP 

measurements taken in SPRINT…”

Using the SPRINT data itself…..
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JAMA IM, October 2020

Approaching 

10 mmHg 

different for 

most of the 

trial….
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J Am Heart Assoc.; 2017

Among 275 patients enrolled with BP < 140/90 mmHg, the SPRINT 

method of BP measurement compared to “routine” office measurement 

produced SBP value 12.7 mmHg lower than routine office measurement 

and 7.9 mmHg lower than even ambulatory home BP monitoring
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As a reminder, the average baseline BP value in SPRINT was 139/78 

mmHg and the on-treatment SBP values were 136 and 121 mmHg

So, if SPRINT has used more conventional office-based measurements, 

SPRINT likely would have been a trial of baseline SBP > 140 mmHg 

(maybe even closer to 150 mmHg) with control to SBP < 140 mmHg
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But lets not let the perfect (or perceived perfect) be the 

enemy of the good.

Focus attention where there is broad consensus: < 140 

mmHg SBP
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ESC guideline: Less than half of treated patients with HTN 

achieve the <140/90 mmHg targetOHSU 
CPD



Achieving < 140 mmHg in everyone with HTN is no small 

charge since the etiology of elevated BP varies and the 

optimal therapy to achieve BP lowering and minimize 

ADRs is not always apparent
OHSU 
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Blood pressure has a bell curve distribution in a healthy population 

dictated largely by genetics. But nurture matters…

Add some risk factors and the whole curve “shifts to the right”OHSU 
CPD



Nature: most all of the genetic contribution to hypertension involves 

sodium handling
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If you volume load 

individuals and increase 

C.O.OHSU 
CPD



You quickly see a reduction in 

vascular resistance (red circle) 

followed by a sustained rise (green 

oval) that returns C.O. to normal. 

However the vascular resistance 

remains elevated and contributes 

to a sustained rise in B.P.
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We know that what drives long-term 

HTN is increased PVR resulting from 

excess vascular volume due to sodium 

consumption and retention. But the 

mechanistic pathway to that elevated 

PVR (high RAAS, low RAAS, 

autonomic variation, Ca++ mediated 

contraction of vascular smooth muscle, 

etc.) varies

And so drug response varies….
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1,468 individuals with BP > 140 mmHg SBP (ave. 150/87 mmHg) and 

low CVD risk completed a cross-over of four different classes of BP-

lowering medications (lisinopril, candesartan, HCTZ, amlodipine)

Optimizing best drug provided additional 4.4 mmHg lowering

April, 2023OHSU 
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“Personalizing” BP meds is not a new concept. While difficult to 

operationalize, maybe worth considering with more elevated presenting BP

Lancet, 1999

56 patients with baseline BP 161/98 crossed over 4 major drug classes 

(ACEi, CCB, diuretic, β-blocker)
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So, while not practical to rotate patients through multiple 

BP-lowering drugs classes to find best agent, an 

unexpectedly poor response to a first agent should maybe 

be followed by a switch rather than addition

JAMA, 2023;329(14):1153-4
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So , where does all this all leave us?

While SPRINT was the only trial that showed statistical significance, 

all trials showed a trend for benefit with tighter BP control
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And a close analysis of SPRINT vs. ACCORD even reveals 

statistical overlap

The 95% CI for benefit actually overlap in the trials but the larger size of SPRINT (9,361) 

allowed greater statistical power compared to ACCORD (4,733)

12% RRR in ACCORD

25% RRR in SPRINT
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So, we should admit that “tight” control of BP to < 130 

mmHg likely does have small benefits in high risk 

patients….but < 130 mmHg is NOT an appropriate universal 

goal and is even questionable in high risk patients because:

1. Lack of statistical benefit in ACCORD in a population of 

high risk diabetic patients as well as multiple other, 

randomized trials and….

2. Method of BP measurement in SPRINT really does make 

that trial of questionable relevance to routine, primary 

practice
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Bottom line: For our Primary Practices, Europe wins the HTN 

Ryder Cup (golf reference)OHSU 
CPD



Conclusions:

• Guidelines are now hyper evidence-based which makes careful 

interpretation of clinical trials critical

• One trial, SPRINT, weighed too heavy on the ACC/AHA guidelines and 

used a method of BP-measurement that probably falsely lowered the entry 

and on-treatment BPs that were studied

• While increased peripheral resistance is a shared mechanism of most HTN, 

individual mechanisms vary and individual response is meaningfully 

different across the major classes of BP-lowering agents.

• <140/90 mmHg can be agreed on as a universal target. Additional lowering 

to < 130/80 may have small additional benefits but comes with increased 

ADRs and should not be generally recommended at this time
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