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Webinar Housekeeping

1.Lines are muted. Press *7 to unmute and *6 to re-mute yourself

2.Feel free to chat in questions

3.Webinar is being recorded and will be posted on the TC3 and 
PHASE Support sites. A link will be sent via email.

4.Please fill out our feedback survey at the end of the webinar



Our Presenter Today

Dr. Jeff Brettler, MD
SCAL Kaiser HTN Co-Lead
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Today’s Objectives

• Participants able to identify key drivers of BP control
• Participants have strategies to overcome barriers to 

improving BP control
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<POLL> What do you think are the 
key drivers to improve BP control?

• Accurate BP measurement
• Accurate data systems and 

performance monitoring
• Medication adherence
• Treatment intensification
• Patient follow-up



As you listen, think 
about:

What you can do to improve your 
current system?

• Short term
• Long term
• Barriers to both



Agenda

§ How did KP improve performance?
§ What are the key drivers to improve BP control rates?
§ Lessons learned to overcome barriers for those key drivers
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Why are we still talking about HTN?

§ HTN is quantitatively the most important risk factor for premature CVD, being 
more common than smoking, dyslipidemia and diabetes.

§ HTN accounts for an estimated 54% of all strokes and 47% of all ischemic heart 
disease events globally. (Lancet 2008; 371; 1513 – Global burden of blood 
pressure related disease 2001).

§ Increases the risk for CKD, HF, afib and PVD.



And treatment works!

Large scale RCTs show that antihypertensive treatment results in the following:
§ 50% reduction in heart failure
§ 30-40% reduction in stroke
§ 20-25% reduction in MI

BMJ 2008:  BP Trialists’ BP lowering collaboration



Southern California Permanente Medical Group  
(SCPMG)/Kaiser Permanente Southern California

SCPMG: Who we are in 2019
• 4.5 million members
• 74,290 employees 
• 7,421 physicians
• 21,167 nurses
• 15 hospitals
• 230 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
• 869,943 members with HTN





HEDIS 2018 Controlling BP Results
All – Administrative Data



Black/African American HTN Control



Circulation: Cardiovascular 
Quality and Outcomes. 
2017;10:A061



The Permanente Journal • 
https://doi.org/10.7812/TPP/18-213 
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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.



Jaffe, et al.  JAMA Aug 2013



Treatment Intensification over Time in US

Lu, Min J Am Heart Assoc. 2016;5



Bellows, Moran, Fontil.  June 2019







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



Key Elements of a 
Successful HTN 
Program 2019 

• Comprehensive and accurate registry
• Simple and clear guidelines
• Credibility of BP measurement
• Treatment algorithm using combination pill
• Performance feedback 
• Team based care
• Treatment intensification and medication 

adherence
• EMR/decision support
• Patient empowerment



Key Drivers for BP Control

Blood pressure competency

Treatment intensification

Elevated BP follow-up



Blood Pressure Technique Competency

Education of MAs, LVNs, RNs

Audits:  observed vs unobserved

AOBP:  SPRINT protocol - mandates 5 minute rest and 
multiple measurements

Nurse specific data



Annual Skills Validation



BP Technique Audits
Instructions for Blood Pressure Spot Check

Team leaders to complete one spot check per day (5 per week), every week, capturing all staff 
multiple times throughout the year.

Important criteria to be assessed:
a. Is the patient’s arm bare?
b. Is the patient’s arm totally supported at heart level? 
c. Neither the patient nor the MA/Nurse should be talking during the procedure.
d. Proper size cuff

If any of the important criteria is missed, please privately coach the MA/Nurse on the criteria missed.

Please return the completed form to the DA/ADA.



Repeat BP Report





Key Drivers for BP Control

Blood pressure competency

Treatment intensification

Elevated BP follow-up



Treatment Intensification

• Most effective driver to improve BP control
• Importance of standardized protocol, especially with fixed dose 

combination pill



Advantages of Single Pill Fixed Dose Combo (FDC)

• Decreased daily pill burden
• Improved medication adherence
• Faster BP control
• Less time exposed to CVD-risk
• 14 randomized controlled trials (5,120 participants) for initial dual 

vs monotherapy (at least 4 weeks) - 27% improvement in BP 
control without an increase in withdrawals due to adverse 
events*  

*Salam A, KanukulaR, EsamH, et al. An application to include blood pressure lowering drug fixed dose      
combinations to the model essential medicines list for the treatment of essential hypertension in adults.



Simple Algorithm: 
Fixed Dose Combination Based

SIMPLICITY = PERFORMANCE
• Fewer steps
• Fewer pills
• Faster control
• Fewer visits/ improved access



Combination Pill Use and BP Control



KP HTN Treatment Algorithm 2019



Step 1 of Current KP Algorithm



Step 2 of KP Algorithm



Step 3 of KP Algorithm





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
• Facilitates team-based care



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



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).



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



PATHWAY-2, Lancet Sep 2015

Spironolactone as Preferred 4th Agent – PATHWAY-2



Barriers to Treatment Intensification

• Competing demands for clinician attention
• Uncertainty as to “true” BP
• Provider issues:  comfort level/education regarding dose 

escalation, comorbidities, side effects
• Concern over nonadherence
• Overestimation of performance
• Decision cycle time



Competing Demands

• In one study, each additional unrelated comorbidity was associated 
with a 15% lower odds of treatment intensification at a given visit 
(Turner, BJ, Ann Int Med.  2008: 148).

• Solution:  team based care utilizing pharmacists, NPs/PAs or RNs 
(under protocol).



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. 



Meta-Analysis of 
Implementation Strategies
Mills, et al.  Annals of Int 
Med Dec 2017



Team Based Care - Hypertension Visit with non-MD provider

• BP is only complaint that’s addressed.
• Focus only on BP related issues – recent vitals, current regimen, 

adherence, side effects
• Emphasis on titration whenever possible
• Use standard combination medication algorithm
• Repeat every 2 weeks until BP controlled
• Physical or virtual





Standardized Templates



Provider Outcomes



Uncertainty as to “True” BP

• BP competency
• Home BP monitoring
• Use of AOBP
• Look at last several clinic measures



Performance feedback

• Provider specific control rates
• Provider specific treatment intensification rates



Provider Level Feedback



How to Monitor Treatment Intensification

• TIS:  treatment intensification score – typically measured in 
uncontrolled patients

• % of visits with uncontrolled BP where titration done
• % of patients on combination pills
• % of uncontrolled patients on 2, 3, 4 meds



Therapeutic Intensity Score

• TIS:  prescribed daily dose for each medication is set as 
numerator; corresponding max FDA approved daily dose 
set as denominator.

• Example:  patient on 3 BP meds, each at 25% max dose:  
TIS = 0.75.

• Example:  patient on Lisinopril-HCTZ 20-25, 2 tabs + 
amlodipine 5 mg daily:  TIS = 2.5.

• Systolic BP decreased by a significant 14-16 mm for 
every 1 point increase in TIS.   Levy, PD. JASH 2016.  
Prospective study in AA uncontrolled patients.



Treatment Intensification Score
April 2019



Treatment Intensification Report



HTN Demographics and Utilization

3-4 Rx Classes+ 
36.35%

>4= 10.29%

3.27%



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



Suboptimal Lisinopril-HCTZ



Treatment Intensification - MDs

• MD specific data
• Yearly educational programs
• Academic detailing – MD champion meets with colleague
• Monthly meetings at level of clinic or module with shared data



Provider Education – How to Deal with Common 
Side Effects of Algorithm Meds
• ACEI cough and angioedema
• CCB related edema
• Thiazide-related hyponatremia
• Gout occurring on thiazide
• Erectile dysfunction



Provider Education

• Case studies
• Which side effects are dose related?
• When should medications be discontinued?



Calcium Blocker Edema Case

A 67 year old female with controlled hypertension on 
prinzide 20/25mg x 2, amlodipine 10mg, and atenolol 25 
mg develops mildly bothersome 1+ bilateral pedal edema.  
You should advise her to:



A. Change prinzide to lisinopril 40mg plus furosemide 20mg daily
B. Switch amlodipine to long acting diltiazem 120mg daily
C. Advise sodium reduction to control edema
D. Maintain amlodipine 10mg and advise daytime compression 

stockings as needed, emphasizing reassurance



Pathophysiology of Calcium Channel Blocker 
Related Edema

• Not caused by fluid overload
• Not responsive to furosemide
• CCBs target precapillary arterioles to increase intracapillary 

pressure 
• Intracapillary hypertension leads to fluid transudation into soft 

tissue and edema
• Edema is dependent, worse later in day and better in morning
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Managing Calcium Channel Blocker Related Edema

1. Always consider other etiologies of edema, ie right heart 
failure due to sleep apnea, steroids, anegrilide, NSAIDs; 
heart, kidney, and liver failure

2. Lisinopril and losartan act on venular side of capillary 
circuit to reduce intracapillary pressure

3. Additional antihypertensive agents permit reduction of 
dose of CCB

4. Daytime compression stockings, leg elevation
5. Switch to another calcium blocker
6. Reassurance



Adherence as Barrier

• Collect adherence data
• Consider treatment intensification even with suboptimal 

adherence





Medication Adherence



Key Drivers for BP Control

Blood pressure competency

Treatment intensification

Elevated BP follow-up



Follow-up of Elevated BPs

2-4 week follow-up is key, but 2 is more effective

Automate:  follow-up appointment can be 
booked before provider sees patient

Need to measure and report monthly - clinic and 
nurse level data



Cycle Time

• Automate 2 week follow-up
• Emphasizes importance of control to both provider and 

patient



Elevated BP Follow-up - Sep 2019



Key Drivers for BP Control

Blood pressure competency

Treatment intensification

Elevated BP follow-up



Thank you! 

Questions:
Jeffrey.W.Brettler@kp.org



QUESTIONS?

Initial Invite: 
What you can do to improve 
your current system? 
• Short term
• Long term
• Barriers to both



Please fill out the webinar evaluation survey: 
https://www.tfaforms.com/4668124

Thank you! 

https://www.tfaforms.com/4668124

