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A Call to Action

Systolic BP continues to be the most 
modifiable risk factor for premature 
morbidity and mortality globally.

Latin America and the Caribbean:
• BP control:  35% of women, 23% of men 
• CVD:  2 million deaths annually

women

men

Lancet 2021; 398: 957–80
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Background

Martinez et al, JCH 2020

11 countries in the Americas with stagnation 
or reversal of CVD burden decline
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High BP control can be achieved

J Sim et al, Can J Cardiol. 2014;30(5):544-552
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Characteristics of High Performing Health Systems

In addition to focusing on outcome measures:
• Identify key drivers
• Translate key drivers into process measures
• Performance feedback to front-line clinicians and clinics
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According to the Donabedian health care quality model, 
quality measures can be characterized as structure, process 

or outcome measures.

Donabedian A. An Introduction to Quality Assurance in Health Care. New York: NY: Oxford University Press; 2003.

Directly under the control 
of the provider or clinic

Control
Coverage

Key Drivers
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WHO – New Recommendations 
2021

• Threshold for the initiation of 
pharmacological treatment

• Cardiovascular disease risk assessment
• Specific medication classes and use of FDC
• Target blood pressure 
• Frequency of assessment
• Treatment by nonphysician professionals 
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Driver -
Accurate BP 
Measurement

Recommendat ion:  Repeat  BP w hen init ia l BP elevated.

Evidence:  Reliability of single office BP measurement:
• 34% of initially elevated BPs normalized with recheck
• In 24%, SBP dropped more than 10 mm.1

Opportunity:  BP repeated only 23% of time when initial 
reading elevated2

Support :  ACC/AHA 2017, ESC/ESH 2018, ISH 2020, AHA 
Scientific Statement Measurement of BP in Humans 2019

• 1Burkhard et al, Heart 2018 Jul 104 (14)

• 2Cooper-DeHoff et al, J Am Heart Assoc. 2021: 10:e022224
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Driver –
Standardized 
Treatment 
Protocol

Recommendat ion:  Use es tablished protocol w ith FDC

Evidence:  
• Most patients require more than one medication.1

• FDCs improve adherence, control, and decrease length 
of time to achieve control.2

Opportunity:  FDCs used in only 19% of patients in the 
US 2013-2016.3

Support : W HO 2021 HTN guideline, ISH 2020, 
ESC/ECH 2018, ACC/AHA 2017

• 1W helton et al, JACC 2018; 71 (19)
• 2Derrington et al, J Hum Hypertension 2020; 34 (9)
• 3Derrington et al, Hypertension 2020; 75 (4)
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SPRINT Lessons
Intensive group: 62% had SBP < 120, 80% < 130, 90% < 140.
• 2.8 meds needed (vs. 1 .8  in standard group); higher dosage range usually needed
• ACEI/ARBs, CCBs, thiazide-type diuretic (chlorthalidone 88%)
• Monthly visits  to monitor
• SBP of 120 in SPRINT (AOBP) = 130 in routine office practice.  SPRINT patients – high-

risk.

• Start  t rea tment  w ith 2 medicat ions
• Use standard W HO recommended BP meds and t it ra te  to higher end of dose range
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Benefits of a Simplified Combination Medication Protocol

• Decreased daily pill burden
• Improved medication adherence
• Faster BP control; less time exposed to CVD-risk
• Facilitates team-based care including titration by provider 

other than MD
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Combination Pill Use and BP Control – Kaiser SCAL

Sim, J et al.  Canadian J of Cardiology 30 (2014)
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17

• 43% initiated combination therapy (35% with ACEI-thiazide)
• Those who initiated combination therapy:  more likely to achieve BP 

control; more likely to stay on medication
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Treatment 
Intensification 
Driver

• In a  recent  s tudy of 25 US health systems, w hen 
medicat ion w as added for uncontrolled BP:
• SBP decreased by 15 mm Hg

• Cooper-DeHoff et al, J Am Heart Assoc. 
2021;10:e022224
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Treatment Intensification over Time in US

Lu, Min J Am Heart Assoc. 2016;5
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Driver –
Team-based 
Care

Recommendat ion:  Medicat ion Tit ra t ion by non-MD

Evidence:  
• Team-based care with titration by non-MD most 

effective implementation strategy
• Global shortage of MDs to treat HTN

Opportunity: difficult to quantitate but large

Support : WHO 2021 HTN guideline , ACC/AHA 2017 (IA 
recommendation)

• 1W helton et al, JACC 2018; 71 (19)
• 2Derrington et al, J Hum Hypertension 2020; 34 (9)
• 3Derrington et al, Hypertension 2020; 75 (4)
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Meta-Analysis of 
Implementation Strategies
Mills, et al.  Annals of Int 
Med Dec 2017
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Global Gap in HTN Clinic Visits

Neupane et al, 
Hypertension 
2021; 78
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Structured, Team-Based Care Interventions for 
Hypertension Control

COR LOE Recommendation for Structured, Team-Based Care 
Interventions for Hypertension Control

I A

A team-based care approach is recommended for adults with hypertension. 
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WHO Hypertension Guideline 2021
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25

Treatment Intensification Rates by Visit Type KP SCAL data July 2021
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• Retrospective cohort study of over 5,000 
patients with diabetes and HTN in 
Massachusetts

• BP of patients with average interval 
between encounters ≤ one month 
normalized at 1.5 months compared to 
12.2 months for the encounter interval 
greater than one month (p < 0.0001 for all). 

Turchin et al, Hypertension. 2010 July ; 56(1): 68–74

Encounter Interval Driver - Improved Time to Control
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Encounter Interval Driver – Improved Outcomes

Retrospective cohort study of primary care practices in the UK in 88K patients with HTN.
Delays in titration > 1.4 months associated with increased CV events or death

Xu et al, BMJ 2015;350
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Volpe, et al.  Int J of Cardiology 254, 2018

Randomized Controlled Trials Data

Trial Number of 
pat ients

Timeframe to 
reach BP <140/90 
mmHg

Mean BP reduct ion 
(mm Hg)

CV outcomes Reduct ion of CV 
outcomes in early 
BP response (%) 

VALUE 14,400 6 months 12.3/6.1 Total CV events
Stroke
All cause death

12
17
10

ALLHAT 42,418 6 months 6.7/4.4 Total CV events
Stroke
All cause death
HF

33
21
16
22

ASCOT-BPLA 19,342 1 year 21.9/11.7 Fatal and non-fatal 
Total CV events
All-cause mortality

23
16
11

SCOPE 4,964 3 months 21.7/10.8 Fatal and non-fatal 
stroke

24

Reduct ion of CV outcomes w ith Renin Angiotensin System blockers-based therapies  achieving  early BP control t ria ls



BLOOD PRESSURE CONTROL DRIVERS AT PRIMARY HEALTH CARE CENTERS

Medication 
Refill 
Interval

• 30 vs 90-day refill supply:
• Nonadherence was 40% less likely to occur in those 

patients who received 90-day supplies of chronic 
medications

• Hermes et al, Adherence to chronic medication 
therapy associated with 90-day supplies compared with 
30-day supplies.  J Manag Care Pharm. 2010;16:141-
142. 
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CVD Risk 
Assessment

• SPRINT clinical trial:  benefit of more intensive 
treatment in high risk

• Meta-analysis of individual participant data from 11 
trials and 48K participants:  CVD risk strategy avoided 
more CV events than BP strategy alone*

• W HO 2021:  target SBP < 130 in high-risk patients 
(CVD, DM, CKD)

• *Karmali et al, PLOS Medicine 2018; 15(3)
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The Blood Pressure Lowering Treatment Trialists’ Collaboration – Lancet 2014; 384

CVD Risk 
Assessment
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System for Performance Evaluation with Feedback

• Key finding of high-performing systems
• Only way to evaluate if key drivers implemented successfully.
• Feedback must be frequent and drilled down to individual 

physicians and staff
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Scorecards – BP control
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Repeat BP Report – March 2022
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Repeat BP Report – March 2022
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Treatment Intensity Rates by Medical Center
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Individual physician TI rates at BHC clinic for 3-month period March – May 2021
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J Am Heart Assoc. 2021;10:e022224
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Bellows, Moran, Fontil.  June 2019
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Only 46% of patients who present with uncontrolled BP at the beginning of 2018 
would achieve BP control by the end of 2021 under usual care.  

80% control rate within 4 years possible with the following:  70%  medication 
adherence, 30% probability of treatment intensification, and having follow-up visits 
within 4 weeks after an uncontrolled office BP. 

Increasing treatment intensification had the most significant 
impact on achieving 80% BP control.

When the probability of intensification was 62% (usual care 13.0%-33.3%), > 80% of 
patients achieved BP control, even when patient medication adherence and the 
return visit interval were kept at usual care. 

Model
Findings
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Measure Accurately, Act Rapidly, and Partner with 
Patients (2018) – a Classic QI and Key Driver Study

Egan et al, Hypertension. 2018;72:1320–1327
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Measure Accurately, Act Rapidly, and Partner with Patients

MAP implemented in 16 practices, 16,000+ hypertensive patients in South 
Carolina:  BP measurement, treatment intensification, monthly dashboard

BP control improved from 64.4% at baseline to 74.3% (P<0.001) at 6 and 
73.6% (P<.001) at 12 months

Among adults with uncontrolled baseline BP and no medication changes 
(n=3654), measure accurately resulted in 11.1/5.1 mm Hg lower BP

During the first 6 months of MAP, therapeutic inertia fell (52.0% versus 
49.5%; P=0.01) 



IN THE AMERICAS

KPNC vs. National and California HTN Control
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Kaiser Story - What Happened in 2005?

• Combination therapy with lisinopril-
HCTZ FDC became 1st step of national 
KP algorithm

• Widespread implementation of 2-4 
week follow-up BP checks with medical 
assistant or LVN.

Sim, J et al.  Canadian J of Cardiology 30 (2014)
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Can Kaiser Model Work in Other Settings?

Circ Cardiovasc Qual Outcomes. 2018 July ; 11(7)
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Adjusted  BP control by race over 18 months at 11 safety-net clinics 

(16K patients)

- Mixed effect logistic regression adjusted for age and gender
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Presenter Notes
Presentation Notes
This graph shows the predicted BP control rates adjusted for age and gender. In our adjusted mixed-effect model however, the predicted rate of improvement in BP control was greater in Blacks as compared to Whites (0.35% per month vs 0.10% per month, p = 0.03). Predicted rates of improvements for Asians (0.06% per month, P = 0.70 and Latinos (0.23% per month, p = 0.15) did not differ compared with Whites. (Figure 1)
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Longitudinal observational study in 2  primary family health care 
centers in Santiago:  standardized and simplified protocol versus the 
usual protocol

Standardized protocol:  initiation of treatment immediately after 
confirming the diagnosis and standardized treatment with at least 2  
BP meds in a single pill, taken daily.

Follow-up at 1  year:  adherence to treatment and blood pressure 
control (goal < 140/90 mmHg).
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Results of Implementation of Standardized Protocol in Chile

1,490 patients: 562 who used the standardized and simplified protocol, and 
928 who were treated with the usual protocol (family health unit 1: 650, 
family health unit 2: 278).

At 1 year of follow-up, patients in the standardized and simplified protocol 
group:

• Had a higher proportion BP control - 65% versus 37% and 41%, p<0.001.
• Had a higher percentage of adherence to treatment, compared to those 

who used the usual protocol - 71% versus 18% and 23%, p<0.001.
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Pat ients w ith high BP Pat ients on t reatment

Michea L, et al. Efficacy of a standardized and simplified strategy for the treatment of high blood pressure in 
Chile: the HEARTS Initiative in the Americas. Rev Panam Salud Publica.2022;46:e138.
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Conclusions

To improve BP control:
• Identify key drivers of BP control; translate those key drivers into process 

measures; use those process measures in a performance feedback system 
with front-line clinicians and clinics.

•Key drivers are evidence-based and guideline-supported.
•Identifying key drivers and process measures is not an 
academic exercise.  They are practical and essential tools for 
PHCs and systems to improve BP control rates.
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Drivers Part 2 Tomorrow:

Hearts as a quality improvement platform - implementing 
hypertension control drivers in primary health care settings.
• HEARTS in the Americas Innovation Group
• Scorecards – HEARTS Process Maturity and HEARTS 

Performance Indices 
• Implementation and Audits
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• Int roduct ion/Overview  of the Course. Key    
Hypertension Control Drivers  Overview

• Module 1: Overview  of quality improvement
• Module 2: Accurate BP Measurement
• Module 3: Medicat ion Tit ra t ion
• Module 4: Follow -Up Blood Pressure Check
• Module 5: Ut iliza t ion of Scorecards for 

Quality Improvement
• Module 6: Community Outreach
• Module 7: Home Blood Pressure Monitoring
• Specia l module: COVID-19, Hypertension 

Control and Cardiovascular Disease
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Thank you! 

Questions:
Jeffrey.W.Brettler@kp.org
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