
Pragmatic Care Embedded Randomization: Insights From the 
KP-VACCINATE Megatrial & Beyond

Ankeet S. Bhatt, MD, MBA, ScM 
 Associate Physician, Kaiser Permanente San Francisco Medical Center 

Research Scientist, KPNC Division of Research
Adjunct Professor, Stanford University School of Medicine

NIH Collaboratory Grand Rounds
January 09, 2026

Virtual

@Ankeetbhatt



Implementation Science

“Know-Do
Gap”

Randomize and 
Evaluate

Identify Care 
Gaps

Incorporate into 
Standard of Care

“…the scientific study of methods and strategies that facilitate the uptake of 
evidence-based practice and research into regular use by practitioners and 

policymakers."

Implementation Science. University of Washington. 



KP as a Learning Healthcare Lab



Behavioral nudges are increasingly embraced by the public

A nudge is a subtle change in design that can 
have an outsize impact on human behavior. They 
can influence behavior without restricting choice. 



Experimentation Platforms Exist In Other Industries

Kohavi R and Thomke S. Harvard Business Review. 2017. 



System Wide Randomization: The Danish NUDGE-FLU Program

Johansen ND, Vaduganathan M, Bhatt AS, et al. Am Heart J. 2024. 



Learning Labs in Healthcare

Denmark
Kaiser 

Permanente 
Size

Standardized Data

Centralized Payer

Full Endpoint Capture

Electronic Communication

Rich Fully Searchable EHR Data

Diverse Racial/Ethnic Population

~5.9M ~5.3M

7



Background
• The World Health Organization estimates ~3-5M severe cases and 

500,000+ deaths related to influenza worldwide.1 
• Influenza increases the risk of CV events, including MI and HF.2 
• Guidelines strongly recommend routine, yearly influenza vaccination.3 
• Despite this, vaccination rates remain suboptimal globally and persistent 

inequities exist.4 
• Urgent need exists for novel, effective, and scalable strategies that 

improve vaccination rates and promote cardiovascular prevention. 

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

1 World Health Organization. 2025
2 Kwong JC et. al. N Eng J Med. 2018. 

3Frobert O et. al. Circulation. 2021.
4Ghandi GR et. al. JAMA Cardiol. 2021.



Background
• 3 recent Danish RCTs established behavioral-science informed “nudges” 

boosted influenza vaccination rates across 2 seasons. 
• A nudge highlighting the cardiovascular benefits of vaccination (CV-focused 

nudge) & a timed reminder nudge led to the greatest improvements.
• These trials were limited by low sociodemographic diversity in Denmark and 

the use of a governmental electronic messaging platform that does not exist in 
other countries. 

• External validation of this approach, particularly in the United States where 
vaccine rates are low and declining, is needed. 

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

CV-Focused Nudge: 
“In addition to its protection against 
influenza infection, vaccination also 

seems to protect against cardiovascular 
disease such as heart attacks and heart 

failure.”

1 Johansen et. al. Lancet. 2023; 2 Johansen et. al. Nat Med. 2024.; 
3 Johansen et. al. JAMA. 2025. 4 Johansen et. al. NEJM Evi. 2024. 



KP Northern California (KPNC) 
• Integrated healthcare delivery system 

caring for >4.6M members in 
California. 

• 21 hospitals, >260 outpatient clinics. 
• Single electronic health record. 

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

Kaiser Permanente VACCination Improvement with 
Nudge-based CardiovAscular Targeted Engagement 

KP Mid Atlantic States (KPMAS) 
• Integrated healthcare delivery system 

caring for >800K members in 
Washington DC, Maryland, & Virginia. 

• Care across 13 hospitals and 34 
medical office building. 

• Single electronic health record. 

KP VACCINATE is a pragmatic, prospective, individually 
randomized, open-label, operationally conducted trial to 
assess the efficacy & timing of CV-focused messaging vs. 

usual care messaging on influenza vaccine uptake. 



Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

NCT06571747

KP-VACCINATE Design

1 Bhatt AS et. al. Am. Heart J. 2025.



Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

Pragmatic Systemwide Inclusion

Inclusion Criteria Exclusion Criteria

Age >18 years Unable to receive or opted out of receiving health 
system messaging 

Active KPNC or KPMAS health plan member as of 
September 1, 2024 Other exclusion that prevents messaging outreach 

≥6 months of continuous health plan coverage and 
prescription drug benefit before September 1, 2024 Unknown service area or medical center affiliation 

Evidence of member access of the KP 
HealthConnect® Portal and/or a listed registered 
email address 

History of diagnosed Guillain-Barre Syndrome

No documented influenza vaccination during the 
2024–2025 influenza season prior to randomization



Randomization: Kaiser Permanente Northern California 

Usual Care Communication Cardiovascular-Focused Communication

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Usual Care Communication Cardiovascular-Focused Communication

Randomization: Kaiser Permanente Mid Atlantic States 

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Randomization & Usual Care Vaccination Efforts

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Outcomes

Primary Outcome Vaccination Rate through January 1, 2025
Key Secondary Outcome Time to Vaccination 

Prespecified Exploratory Outcomes

Incidence of laboratory-confirmed influenza infection.
Hospitalization for influenza or pneumonia. 
Adverse CV events: HF, Hosp. for AMI, Afib, VTE, stroke
All-cause hospitalization, emergency department (ED) visits, and 
observation stays.
All-cause intensive care unit (ICU) days. 
Total inpatient days.
All-cause death, ascertained through a combination of Social Security 
Administration files, state death certificate files, EHR data, and member 
proxy reporting.
Composite of adverse CV events (incident or worsening heart failure 
events, hospitalization for acute myocardial infarction, atrial fibrillation, 
venous thromboembolism and hospitalization or acute stroke) and all-
cause death.

Implementation Outcomes Vaccination scheduling link click-through rate.
Secure messaging read receipt rates. 

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

6 Co-Primary Endpoints

• Each Individual Arm vs. Usual 
Care (3 Comparisons)

• Repeat vs. One-time CV-Focused 
Nudge

• Two vs. One CV-Focused Nudge

• Any CV-Focused Nudge vs. Usual 
Care



KP VACCINATE: Pragmatic Embedded Clinical Trial Elements 

Intervention Coordinated with Existing Vaccine Promotion Efforts

Randomization Performed by Operational (Non-Research) Health System Teams

Endpoint Capture Fully Embedded in EHR (Claims + Natural Language Processing

Vital status known in >90% of patients at 1 year follow-up. 

Bhatt, AS. American Heart Association 2025 Scientific Sessions. New Orleans, LA, USA. 



>3.6 Million Members Randomized in <30 Days 

Sep 7

Sep 10

Sep 16

Total Randomized Members = 3,668,428

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Baseline Characteristics

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

Characteristic Cardiovascular/ 
Cardiovascular

Cardiovascular/ 
Usual Care

Usual Care/ 
Cardiovascular

Usual Care/ 
Usual Care

Number of individuals 917,063 917,104 917,118 917,143
Age, years, mean (±SD) 48 (18) 48 (18) 48 (18) 48 (18)
Female (%) 53 53 53 53
Race (%)
Asian 21 21 21 21
Black 11 11 11 11
White 40 40 40 40

Hispanic ethnicity (%) 21 21 21 21
Vaccination history (%)
Vaccinated for all 3 prior yrs 26 26 26 26
Vaccinated for some prior yrs 27 27 27 27
Not vaccinated in last 3 yrs 45 45 45 45

Prior influenza vaccinations (%)
2022–23 season 40 40 40 41
2023–24 season 38 38 37 38

Chronic cardiovascular disease (%) 19 19 19 19



Vaccination Rates By Randomized Treatment

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Time to Vaccination

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Subgroups

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Long Term Follow-up

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Clinical Outcomes By Randomized Treatment

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 



Learning to Learn In a Learning Healthcare System



IMPLEMENT-CKM Trial: Virtual Care Team Guided Care

GDMT Score >0

GDMT Score = 0

GDMT Score<0

WHF/Death

R1500 Patients 
with HF

Virtual 
Care Team

Usual Care

0

GDMT Score
(Discharge & Day 90)

Ordinal Outcome 
Including Clinical Events

(Discharge & Day 90)

1:1 Site 
Clustered

21 Medical 
Centers



IMPLEMENT at KP: A Specific Focus on CKM Comorbidity

R

Virtual 
Care Team

Usual Care

1:1 Site 
Clustered

1500 Patients 
with HF

21 Medical 
Centers



SWitching to Appropriate Prescriptions for
Cardiovascular- Kidney-Metabolic Health (SWAP-CKM)

R
All pts with 
available 
Swaps at 

KPNC

Usual Care

Pairing implementation &
de-implementation science for CKM health

Best Practice 
Prompt/CDS for 

“one-touch” swaps

Condition
Potentially 

Inappropriate Treatment
Potentially Appropriate 

Treatment

HFrEF

Non-dihydropyridine 
calcium channel blockers 
or non-evidence-based 

beta-blockers

Evidence-based              
beta-blocker 

T2DM +                          
HF or CKD

DPP4i/TZD/sulfonylureas SGLT2i 

HF
Loop diuretic + potassium 

supplementation
Loop diuretic + MRA

HF or CKD NSAIDs
Alternative non-opioid 

analgesic

1:1 Site 
Clustered

10 Outcome: 
Proportion of 
Optimization 
Opportunities 

Achieved

21 Medical 
Centers



Adherence to Dyslipidemia therapy: Harnessing Evidence from 
Randomized Evaluations in ASCVD (ADHERE-ASCVD)

R

KP Members 
Due for Refill 
with Statin 
Adherence 

<80%

C. Secure Messaging

A. Usual Care: 2 Touches

Non-
Responders R

A. Optimization of Initial 
Mode of Delivery

B. Switch to Alternative 
Mode of Delivery

Sequential, Multiple Assignment, 
Randomized Trial (SMART)

B. Text Messaging

21 Medical 
Centers



Conclusions

Bhatt, AS. European Society of Cardiology 2025 Scientific Sessions. Madrid, ES. 

• KP-VACCINATE is the one one largest individually RCT conducted to date. 
• A cardiovascular-focused nudge communication did not increase influenza 

vaccination rates compared with usual care communication. 
• Reasons may include differing cultural views toward vaccination and 

increased vaccine hesitancy in the US. 
• Despite the negative results, this trial establishes that pragmatic and rapid 

randomization of communication strategies is operationally feasible at scale 
with routine health care workflows in the US.

• Innovative trial designs (cluster randomization, SMART designs) that are 
intentionally care embedded may help to fully realize the promise of the 
learning healthcare system. 
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