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Agenda

• Snapshot of where we are today

• How did we get there, including history of our treatment 

protocol

• Importance of treatment intensification

• How simple combination medication algorithm facilitates 

treatment intensification
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Kaiser Permanente – National 

Kaiser Permanente 

Nationwide

• 12.3 million members

• 22,914 physicians

• 217,415 employees

• 600-700 residents & 
fellows

• 690 medical office 
buildings 

• 39 hospitals

• Nation’s largest nonprofit 
health plan8 regions serving 8 states and D.C.
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Southern California Permanente Medical Group 

(SCPMG)

SCPMG: Who we are in 2019
• 4.6 million members

• 75,852 employees 

• 7,649 physicians

• 21,167 nurses

• 15 hospitals

• 231 medical offices

• 319,000 hospital discharges

• 42,500 babies delivered

• 23.2 million outpatient visits

• 29 million prescriptions filled

• 2.3 million BP checks/month

• 872,078 members with HTN
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BP Trended Performance
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HEDIS 2018 Controlling BP Results

All – Administrative Data
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Black/African American HTN Control
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Ayanian J. NEJM 2014; 371:2288-2297
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Key Elements 

of a 

Successful 

HTN Program

• Comprehensive and accurate 
registry

• Simple and clear guidelines

• Treatment algorithm using 
combination pill

• Performance feedback 

• Team based care

• Therapeutic inertia and medication 
adherence

• Credibility of BP measurement

• EMR/decision support

• Patient empowerment
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KPNC vs. National and California HTN Control
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Treatment Intensification over Time in US

Lu, Min J Am Heart Assoc. 2016;5
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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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So What Happened in 2005?

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

• Widespread implementation of 2-4 week MA/LVN follow-up BP 
checks.
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Jaffe, et al.  JAMA Aug 2013
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Step 1 of Current KP Algorithm
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Step 2 of KP Algorithm
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Step 3 of KP Algorithm
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Ideal Algorithm

adapted from Marc Jaffe

• Less guidelines, more protocols

• Less protocols with arrows, more with lines

• Less options, more direction

• Less classes, more specific drugs

• Less ranges, more specific doses

• Less single pills, more combination pills in fixed doses
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Benefits of KP Algorithm

• 2 pills – max of 3 medications.

• Only requires 2 trips to pharmacy.

• ½ to 1 to 2 tabs for both

• ½ tab – effective for overcoming inertia, but still using 
combination pill

• Long acting, once daily medications
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Benefits of KP Algorithm

• Works for all ages, race/ethnicity, comorbidities:  ACEI for CKD, 
diuretic/CCB for older patients/African American, etc.

• Synergy of ACEI with thiazide

• Built in safety:  Spironolactone criteria:  GFR > 60, K < 4.5

• Max dose of thiazide

• Cost:  $3.55/month for Lisinopril-HCTZ, $2.73/month for 
amlodipine
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The other major benefit of a simplified combination 

pill algorithm

• Facilitates team based care

• Provider other than MD
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Dealing with Combination Pill Resistance 2005

• Our slogan at the time was:  “we have an epidemic of 
undertreatment rather than overtreatment.”

• Concerns:  overtreatment and how to deal with reactions/side 
effects. 

• Keep education regarding side effects simple:  if hyponatremia 
or rash, it's HCTZ, if cough, it's lisinopril.

• Acceptance easier over time (we now have almost 15 years of 
experience).
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Algorithms and Guidelines Need to Evolve

• Guidelines and algorithm are updated every 2 years:  national process 
with input from all regions; primary care + specialists.

• Spironolactone added in 2009, then became preferred # 4 agent after 
PATHWAY-2

• Beta blocker changed in 2018 guideline:  Atenolol switched to bisoprolol 
– longer ½ life, less dose adjustment in CKD, cost equivalency
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PATHWAY-2, Lancet Sep 2015

Spironolactone as Preferred 4th Agent – PATHWAY-2
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Guidelines
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KP SCAL Use of Combination Therapy
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KP SCAL Use of Combination Therapy
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HTN Demographics and Utilization

3-4 Rx Classes+ 
36.35%

>4= 10.29%

3.27%
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Focused Interventions

African Americans with uncontrolled HTN – generally require 2 or more 
medications and higher dose diuretic.

• % on suboptimal Lisinopril-HCTZ

• % thiazide naïve

Monthly reports down to clinic level
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Suboptimal Lisinopril-HCTZ
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NEJM 2018; 378: 1291-1301
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Medication Protocol 

Study goal = barbershop systolic BP < 130 

Step 1. 

Step 2. 

Step 3. 

CCB plus ARB

 amlodipine plus ACEI or ARB

add thiazide-type diuretic

 indapamide

add aldosterone antagonist

 spironolactone 

Step 4. add vasodilating beta blocker 

 carvedilol 
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Barbershop
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Kaiser Permanente (KP) Members 

Changes in BP Medication by Class

Medication Class Baseline % 6 months % Baseline % 6 month %

ACEI/ARB 43% 100% 40% 56%

CCB 25% 97% 19% 26%

Thiazide type 9% 47% 21% 30%

Aldosterone Agonist 0% 19% 2% 2%

Vasodilating BB 0% 13% 2% 2%

Intervention, N = 32 Control, N = 43
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KP Members: ∆ SBP after 6 months 
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Safety Outcomes

• Intervention was safe & well 

tolerated with no SAEs

• 3 cases of reversible acute kidney 

injury in the intervention group, all 

related to indapamide.
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Thank you! 


