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INTRODUCTION
The World Health Organization’s (WHO) Global HEARTS Initiative (1) supports health ministries 
in developing cardiovascular disease (CVD) prevention strategies, focusing on hypertension 
management. HEARTS in the Americas, the regional adaptation coordinated by the Pan 
American Health Organization (PAHO), currently reaches 37 million adults, with 5.7 million 
receiving hypertension treatment, across over 7,200 primary healthcare (PHC) centers in 33 
countries. The program aims to transform health services and clinical practice to enhance 
hypertension control and integrated CVD risk management in PHC (2). High systolic blood 
pressure (SBP) is the main risk factor for ischemic heart disease (IHD) and stroke (3), and 
countries with the highest levels of population hypertension control tend to have low IHD and 
stroke mortality rates (4). 

The HEARTS Clinical Pathway, the central tool for HEARTS in the Americas (5), aligns with the 
2021 WHO pharmacologic hypertension guidelines (6) and is shaped by HEARTS control drivers 
(7). It features a standardized treatment protocol, initiating at blood pressure (BP) ≥140/90 
mmHg, with monthly intensifications until BP is controlled (8), prioritizing long-acting agents 
and single-pill antihypertensive combinations (SPC) (9). CVD risk is assessed using WHO risk 
charts, with high risk defined by IHD, stroke, diabetes mellitus, CKD, or a 10-year CVD risk 
≥10%. Immediate treatment is recommended for high-risk patients with SBP ≥130 mmHg, 
with rapid titration to reach a SBP <130 mmHg. High-intensity statins and low-dose aspirin are 
advised for patients with established CVD, while moderate-intensity statins without aspirin are 
recommended for those patients at high risk but without established CVD (10).

ABSTRACT
Background: HEARTS in the Americas is the regional adaptation of the WHO Global 
HEARTS Initiative, aimed at helping countries enhance hypertension and cardiovascular 
disease (CVD) risk management in primary care settings. Its core implementation tool, 
the HEARTS Clinical Pathway, has been adopted by 28 countries. To improve the care of 
hypertension, diabetes, and chronic kidney disease (CKD), HEARTS 2.0 was developed 
as a three-phase process to integrate evidence-based interventions into a unified care 
pathway, ensuring consistency across fragmented guidelines. This paper focuses on 
Phase 1, highlighting targeted interventions to improve and update the HEARTS Clinical 
Pathway.

Methods: First, the coordinating group defined the project’s scope, objectives, 
principles, methodological framework, and tools. Second, international experts from 
different disciplines proposed interventions to enhance the HEARTS Clinical Pathway. 
Third, the coordinating group harmonized these proposals into unique interventions. 
Fourth, experts appraised the appropriateness of the proposed interventions on a 1-to-
9 scale using the adapted RAND/UCLA Appropriateness Method. Finally, interventions 
with a median score above 6 were deemed appropriate and selected as candidates to 
enhance the HEARTS Clinical Pathway.

Results: Building on the existing HEARTS Clinical Pathway, 45 unique interventions were 
selected, including community-based screening, early detection and management 
of risk factors, lower blood pressure thresholds for diagnosing hypertension in high-
CVD-risk patients, reinforcement of single-pill combination therapy, inclusion of 
sodium-glucose cotransporter-2 inhibitors for patients with diabetes, CKD, or heart 
failure, expanded roles for non-physician health workers in team-based care, and 
strengthened clinical documentation, monitoring, and evaluation.

Conclusion: HEARTS 2.0 Phase 1 identifies key interventions to integrate and improve 
hypertension and cardiovascular-kidney-metabolic care within primary care, enabling 
their seamless incorporation into a unified and effective clinical pathway. This process 
will inform an update to the HEARTS Clinical Pathway, optimizing resources, reducing 
care fragmentation, improving care delivery, and advancing health equity, thereby 
supporting global efforts to combat the leading causes of death and disability.
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The HEARTS Clinical Pathway, currently implemented in 28 countries across Latin America 
and the Caribbean region, has been essential in standardizing management in implementing 
countries (11). This tool also commits health authorities to ensure access to high-quality, 
affordable essential medicines, clinically validated automated blood pressure measurement 
devices (BPMD), and other critical resources (12). Designed for broad implementation at the 
PHC level, it promotes a team-based care model that involves patients and non-physician 
health workers (NPHW).

The rising prevalence of obesity, hypertension, and diabetes, coupled with the emergence of 
the Cardiovascular-Kidney-Metabolic Syndrome (CKM)—a serious health disorder attributable 
to connections among obesity, diabetes, CVD, and CKD—underscores the urgent need to 
adopt innovative clinical practices (13, 14). Additionally, HEARTS countries have called for more 
comprehensive management tools for noncommunicable diseases (NCDs), while PAHO’s Better 
Care for NCDs advocates for an integrated approach to strengthening PHC capacity (15). These 
factors highlight the pressing need to update the current HEARTS Clinical Pathway.

To advance the HEARTS Clinical Pathway for cardio-renal-metabolic management, we developed 
HEARTS 2.0—a three-phase process to integrate and align evidence-based interventions 
into a unified care pathway. Phase 1 identifies synergistic interventions for hypertension, 
CVD prevention, diabetes mellitus, and CKD that can be integrated into the pathway. Phase 
2 will assess countries’ readiness for implementation, while Phase 3 will select interventions 
to update the pathway and develop strategies for broader adoption. This stepwise approach 
ensures participation from countries and stakeholders, reinforcing the inclusive and evidence-
based framework of HEARTS in the Americas.

This paper describes the design, conduct, and outcomes of Phase 1 of HEARTS 2.0, presenting a 
detailed list of candidate interventions for integration into the updated HEARTS Clinical Pathway. 
The aim is to create a more cohesive and integrated pathway that enhances multimorbidity 
management, reduces care fragmentation, and fosters coordinated action within primary 
healthcare systems.

METHODS
HEARTS 2.0 Phase 1 followed a systematic and multi-step process. First, the coordinating group 
defined the project’s scope, objectives, and overarching principles, and created data collection 
tools. Second, a group of multidisciplinary international subject-matter experts, familiar 
with both the Global HEARTS initiative and HEARTS in the Americas was invited to propose 
interventions to enhance the current HEARTS Clinical Pathway. Third, the coordinating group 
reviewed and consolidated the improvement proposals, leading to the identification of unique 
interventions. Fourth, experts appraised the appropriateness of the proposed interventions for 
relevance and suitability. Fifth, the highest-scoring interventions were deemed appropriate and 
selected as candidates to enhance the HEARTS Clinical Pathway.

The project adhered to three overarching principles: first, all interventions should build upon the 
existing HEARTS Clinical Pathway (Figure 1); second, new interventions (whether modifications 
or additions) would only be considered if supported by robust scientific evidence, prioritizing 
those endorsed by leading clinical practice guidelines or widely recognized as beneficial through 
international consensus; and third, each intervention had to be feasible and safe for large-scale 
implementation in diverse PHC settings.

Seventy-one international experts were invited reflecting diverse representation across 
geographical regions, income levels, demographics, professional backgrounds, and research 
experience, including key representatives from global and regional organizations developing 
relevant clinical guidelines. Experts were asked to propose up to three impactful interventions 
in areas covered by the HEARTS Clinical Pathway, such as diagnosis, risk assessment, treatment, 
continuity of care, delivery systems, immunization, and follow-up. For each proposal, experts 
were instructed to propose only interventions supported by robust evidence, particularly those 
endorsed by leading guidelines or international consensus. They also provided references for 
supporting evidence and a justification for each intervention.
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The coordinating group reviewed and consolidated the proposed interventions, which were 
then presented to the experts, along with their intervention areas, recommended actions 
(remove, reinforce, modify, or include), and supporting evidence (see “Appropriateness 
Exercise Instrument” in the supplementary materials). Experts rated each intervention for 
appropriateness using the RAND/UCLA Appropriateness Method (16). This method consists in 
a systematic approach to evaluate the suitability of specific interventions, tests, or procedures 
for clinical scenarios or populations. These assessments combine expert judgment, clinical 
guidelines, and scientific evidence to ensure that interventions align with best practices and are 
contextually relevant. Experts rate the appropriateness of interventions using a scale of 1 to 9, 
and appropriateness is defined based on the expected health benefit outweighing the expected 
negative consequences. Each intervention is categorized as appropriate if the median of the 
ratings falls in the top third, uncertain if the median falls in the middle third, and inappropriate 
if the median of the responses falls in the bottom third. Since experts were free to respond 
according to their expertise, and to avoid bias, the medians were weighed by the response rate.

Avoid foods high 
in sodium

No smoking

Avoid alcohol 
consumption

Do 30 minutes of 
physical activity 

daily

Body mass index 
between

18.5 and 24.9

Keep a 
healthy diet

HIGH-RISK Hypertensives 
WITH established

cardiovascular disease 
WITHOUT established
cardiovascular disease

Blood Pressure TARGET <140/90 mmHg

Systolic Blood Pressure TARGET <130 mmHg

yliad/gm :snitats esod-hgiH

yliad/gm :snitats esod-etaredoM

ASPIRIN  mg/daily

All 
Hypertensives

TREATMENT PROTOCOL
START TREATMENT IMMEDIATELY AFTER 
CONFIRMING HYPERTENSION

Blood Pressure ≥140/90 mmHg in all HYPERTENSIVES.
Systolic Blood Pressure ≥130 mmHg in HIGH-RISK HYPERTENSIVES 
(Established cardiovascular disease, Diabetes, Chronic Kidney Disease, Risk score ≥       %)

1

2
Patient above target after repeat measurement 

3
Patient above target after repeat measurement 

4
Patient above target after repeat measurement 

Patient above target: 
Refer to the next level of care

1 MONTH

1 MONTH

1 MONTH

1 MONTH

Cardiovascular risk

ACCURATE BLOOD 
PRESSURE MEASUREMENT 
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1 Don’t have a
conversation

Support arm
at heart level
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cuff size
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Support 
feet
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Empty
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HEARTS Clinical Pathway

Proposal of Standard Clinical Pathway 
developed by the HEARTS in the Americas Team

*The medications serve as examples and can be replaced with any two medications from any of the three drug classes (ACEis/ARBs,  CCBs or 
thiazide/thiazide-like diuretics). Start with a single-pill combination (fixed-dose combination) or two individual pills if FDC is not available. 
Atorvastatin serve as an example and can be replaced for other statins. Figure 1 The HEARTS Clinical 

Pathway.
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Finally, the assessment results were shared with all experts for additional comments or 
objections. Interventions with a median score above 6 were deemed appropriate and selected 
as candidates to enhance the HEARTS Clinical Pathway.

RESULTS
Figure 2 summarizes the process for evaluating the appropriateness of candidate interventions 
to be incorporated into the HEARTS Clinical Pathway. Of the 71 experts invited, 59 responded 
to the call (see Table “Characteristics of experts” in supplementary materials), contributing 132 
proposals for improvement. These proposals were consolidated into 57 specific interventions, 
highlighting the acceptability of the current HEARTS Clinical Pathway—no interventions were 
recommended for removal—and multiple opportunities for enhancement. 

The assessment resulted in three key actions for improvement: a) reinforcing three existing 
interventions of significant value that could benefit from greater emphasis; b) modifying 18 
existing components to align with current best practices; and c) introducing 36 new specific 
interventions to address emerging challenges and incorporate recent advancements into the 
pathway (Table 1).

Figure 2 Flowchart 
summarizing the process 
for evaluating the 
appropriateness of candidate 
interventions to be included in 
the HEARTS Clinical Pathway.

The HEARTS 2.0  coordinating 
group defined the project 

objectives and overarching 
principles, developed the 

methodological framework, and 
created data collection tools 

71 international experts were 
invited to propose evidence-

based interventions to enhance 
the HEARTS Clinical Pathway     

The 59 experts included found 
132 points for improvement and 

the coordinating group 
consolidated them into 57 specific 

interventions 

The experts appraised the 
appropriateness of each 

intervention using a scale from 1 
to 9. The medians were 

calculated and weighted by 
response rate 

Finally, 45 interventions were 
considered appropriate (median 

score > 6) and selected as 
candidates to enhance the 
HEARTS Clinical Pathway  

Step 2 

Step 1 

Step 5 

Step 3 

Step 4 

12 experts did not respond to the 
call 

12 interventions scored ≤ 6 and 
were excluded 

Reinforce 3 existing interventions   

Modify 18 existing interventions  

Introduce 36 new interventions 



A total of 78.9% (45 out of 57) of the proposed interventions received high appropriateness 
scores and a strong expert consensus on the value of these changes. These high-rated 
interventions, summarized in Table 2, encompass all areas of the HEARTS Clinical Pathway, 
signaling a comprehensive strategy to enhance cardiovascular care. The results of this appraisal 
can be summarized as follows:

ACTION 
RECOM- 
MENDED

DIAGNOSIS RISK 
ASSESSMENT

NON-PHARMA- 
COLOGIC 
TREATMENT

PHARMA- 
COLOGIC 
TREATMENT

CONTINUITY 
OF CARE

DELIVERY 
SYSTEM

SYSTEM 
FOR MONI- 
TORING

IMMU- 
NIZATION

TOTAL

Include 3 8 7 6 7 3 2 0 36

Modify 3 4 0 6 2 0 0 3 18

Reinforce 2 0 0 1 0 0 0 0 3

Remove 0 0 0 0 0 0 0 0 0

With high 
median 
score

4/8 9/12 6/7 13/13 6/9 3/3 2/2 2/3 45/57

Table 1 Number of 
improvement interventions 
agreed by action and area.

INTERVENTION AREAS ACTION TO BE TAKEN IMPROVEMENT PROPOSALS AGREED

Diagnosis Reinforce 1. Exclusive use of clinically validated BPMD.

2. Improving the clinical environment for accurate BP measurement.

Include 3. Expanding community outreach for hypertension screening.

4. Set BP diagnostic thresholds for hypertension at ≥140/90 mmHg in the general 
population and SBP ≥130 mmHg for patients at high cardiovascular risk.

Risk assessment Modify 5. Set CKD definition: eGFR < 60 ml/min and/or uACR index ≥ 30 mg/g. 

6. Set BP goals in elderly patients to SBP <130 mmHg.

7. Define a CVD risk approach for young adults (18–40 years).

Include 8. CKD screening for high-risk individuals using uACR and eGFR.

9. Assessment of HTN-mediated organ damage with ECG in high CVD risk patients.

10. Screening for dyslipidemia and diabetes in patients with HTN and obesity.

11. Opportunistic screening for atrial fibrillation in high CVD risk patients of any age and 
those aged ≥ 65 years.

12. Closely monitor individuals with a history of hypertension during pregnancy.

13. Add a warning: Avoid treatment with short-acting and parenteral agents in individuals 
with severe asymptomatic uncontrolled hypertension.

Non-Pharmacologic 
Treatment

Include 14. Promote low-sodium /potassium-enriched salt.

15. Prescribe isometric exercise.

16. Warning against smoking Cannabis.

17. Warning against Electronic Cigarette use/Vaping.

18. Avoid sedentary lifestyle.

19. Prescribe exercise.

Pharmacologic 
Treatment

Reinforce 20. SPC antihypertensive medicines.

Modify 21. Add the third drug, at half maximum dose, in the second step of the treatment protocol 
instead of increasing the first two drugs to maximum doses. 

22. Maximum statin doses in secondary prevention (Atorvastatin 80 mg or Rosuvastatin 40 
mg).

23. High statin doses in primary prevention (Atorvastatin 40 mg or Rosuvastatin 20 mg).

24. Use of Polypills (antihypertensives plus statins with or without aspirin) for primary and 
secondary prevention of CVD.

25. Intensify antihypertensive medication at intervals of 2 weeks instead of 4 weeks.

(Contd.)



Many proposed interventions focused on early detection and intensive management of risk 
factors like hypertension, dyslipidemia, diabetes, CKD and atrial fibrillation (AF), underlining a 
preventative approach to cardiovascular health.

The interventions emphasized integrating lifestyle modifications such as a healthy diet, 
reduced-sodium/potassium-enriched salt consumption, and increased physical activity, while 
also highlighting the risks of cannabis and electronic cigarette use and reinforcing the general 
recommendation against tobacco use, to promote a holistic approach to patient management.

The experts stressed the expanded use of SPCs to simplify medication regimens and improve 
treatment adherence. They also recommended adjusting statin doses for CVD primary and 
secondary prevention, with maximum doses specifically suggested for those with existing CVD. 
Furthermore, the experts highlighted the potential benefits of sodium-glucose cotransporter-2 
inhibitors (SGLT2i) for patients with diabetes, CKD, or heart failure.

Expanding the role of NPHWs was seen as crucial to improve access to care, provide patient 
education and support, and potentially handle tasks like medication titration under supervision, 
suggesting a more team-based approach to care delivery.

The experts emphasized the importance of targeted vaccination strategies to improve patient 
outcomes. They supported universal COVID-19 vaccination and recommended expanding 
influenza vaccination to include all individuals with hypertension. For pneumococcal 
vaccination, the experts advised prioritizing individuals aged 65 and older, focusing on those 
at higher risk.

Finally, the experts underscored the importance of a robust monitoring and evaluation system. 
They advocated systematic documentation of clinical variables, such as BP values and CVD risk 
levels, and recommended incorporating a performance evaluation strategy with feedback into 
the HEARTS Clinical Pathway.

INTERVENTION AREAS ACTION TO BE TAKEN IMPROVEMENT PROPOSALS AGREED

26. Warning on assessing childbearing potential before treatment initiation.

Include 27. Triple SPC for those patients who do not reach BP control using double SPC.

28. Spironolactone in patients with 3 drugs at maximum doses and lack of HTN control.

29. Treatment for tobacco cessation (bupropion, varenicline, nicotine substitutes).

30. Prescribe SGLT2i in patients with CKD.

31. Prescribe SGLT2i in patients with heart failure.

32. Prescribe SGLT2i in patients with diabetes and established CVD.

Continuity of Care Modify 33. Intensive BP (SBP < 130 mmHg) goals restricted to patients <80 years.

Include 34. Home BP treatment monitoring.

35. Telemedicine/mHealth apps to monitor recommendation adherence and to reduce loss 
to follow-up.

36. Lipid targets in high CVD risk patients.

37. An established target time to achieve BP control.

38. Warning to avoid statin discontinuation once the control target has been reached.

Delivery System Include 39. Medication intensification by non-physician healthcare workers following a protocol.

40. HTN screening and CVD risk stratification by non-physician healthcare workers.

41. Healthy lifestyle counseling and support for medication adherence by non-physician 
healthcare workers.

Immunization Modify 42. Influenza vaccination to all patients with HTN regardless of CVD risk level.

43. Pneumococcus vaccination should exclude patients in primary prevention <65 years.

System for Monitoring Include 44. Importance of registering clinical variables. 

45.  Relevance of having a strategy of performance evaluation with feedback.

Table 2 Candidate 
Interventions for the HEARTS 
Clinical Pathway Upgrade.

BP: blood pressure; BPMD: 
blood pressure measuring 
devices; HTN: hypertension; 
CVD: cardiovascular 
disease; CKD: chronic kidney 
disease; eGFR: estimated 
glomerular filtration rate; 
AlbU: urine albumin; CrU: 
urine creatine; uACR: urine 
albumin-creatinine ratio; ECG: 
electrocardiogram; AF: atrial 
fibrillation; SPC: single pill 
combination; SGLT2i: sodium-
glucose co-tranporter-2 
inhibitors.
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The detailed breakdown of all 57 interventions, including supporting evidence and expert 
ratings, is available in the supplementary materials (“Results of the Appropriateness Exercise” 
and “Agreed Interventions and Their Supports” tables).

DISCUSSION
HEARTS 2.0 was designed to integrate cardiovascular-kidney-metabolic care into primary care 
and foster synergy across multiple evidence-based interventions. Building on a robust clinical 
pathway already adopted by most countries in the Americas (4, 5, 11, 17), this framework 
aims to address the complex needs of patients with multiple risk factors and conditions by 
prioritizing clinically proven solutions while emphasizing public health and health system 
strategies. Hypertension management remains the cornerstone of the HEARTS Clinical Pathway, 
anchoring other critical preventive interventions, while the PHC setting provides the foundation 
for delivering coordinated, people-centered care (4, 18). As far as we know, this is the first 
initiative of its kind and scope globally.

Strengthening interventions for accurate BP measurement aligns with global efforts to 
standardize BP measurement in clinical settings (19). This underscores the need for stricter 
regulations mandating the validation of automatic BPMDs (20) because non-validated devices 
increase the risk of inaccurate readings, misdiagnosis, and mistreatment of hypertension (21). 
Misconceptions around market approval requirements have led to the proliferation of non-
validated BPMDs, with fewer than 20% of automated upper-arm and wrist devices meeting 
internationally accepted validation standards (22). HEARTS in the Americas promotes BP 
measurement accuracy including a regulatory framework mandating clinically validated 
BPMDs in PHC (23).

The current HEARTS Clinical Pathway already promotes a differentiated approach for people 
with diabetes or CKD, recommending more intensive hypertension management to achieve a 
target SBP of <130 mmHg (24), along with the use of statins or aspirin (10). However, it does not 
include guidance on how to identify these patients. For that reason, a key improvement focuses 
on opportunistic screening for CKD in high-risk individuals, using urine albumin-creatinine ratio 
(uACR) and estimated glomerular filtration rate (eGFR) thresholds (25). Hypertension remains 
prevalent and poorly controlled (26), while type 2 diabetes mellitus continues to rise without 
sufficient expansion in treatment (27, 28). Together, these conditions drive over 75% of CKD 
risk, worsening both hypertension and diabetes and elevating CVD risk and premature death 
(14). Indeed, nearly 90% of those with CKM Syndrome die from CVD before reaching end-
stage kidney disease (14). Intensifying BP control to SBP <130 mmHg in high-CVD risk patients, 
including those with diabetes or CKD, is recommended by 2021 WHO hypertension guideline 
(6) and is one of the most effective interventions to reduce CVD mortality (29) and slow CKD 
progression (30). 

Hypertension, obesity, and aging are risk factors for AF (31, 32). Opportunistic AF screening 
for high-CVD-risk patients could enhance the HEARTS Clinical Pathway, in line with evidence 
(33) and clinical guidelines (34). AF affects 10% of people aged 65 and older, with its global 
burden doubling since 1990 (35). AF increases stroke risk fivefold, often leading to disabling or 
fatal strokes. Early detection and anticoagulation can reduce stroke risk by 70%; yet 30% of 
individuals remain undiagnosed (34). Integrating simple, cost-effective AF case-finding into 
the HEARTS pathway could improve detection and access to anticoagulants, enhancing clinical 
outcomes (36).

Replacing regular salt with reduced-sodium/potassium-enriched salt significantly lowers BP, 
reduces CVD incidence, and decreases all-cause mortality (37). Adding this cost-effective 
intervention to the HEARTS Clinical Pathway could reduce BP and CVD risk for millions of adults 
in the HEARTS in the Americas program (38). Despite poor implementation, it has strong global 
support as an impactful measure (39–41).

Experts agreed on strengthening physical activity recommendations by advising patients on 
sedentary behavior and prescribing increased physical activity, supported by evidence (42, 43) 
and clinical guidelines (44, 45). They also recommended adding warnings about e-cigarettes/
vaping, and cannabis use due to their growing use and link to CVD (46, 47). These non-
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pharmacologic strategies reinforce the HEARTS’ role in empowering communities and engaging 
patients in their care.

The experts strongly supported expanding SPC use to address treatment inertia, medication 
adherence, persistence, and effectiveness of hypertension programs, including introducing triple 
SPC for patients who do not achieve BP control with double SPC (48). SPCs are recommended 
by all major guidelines, (6, 49–51) and were included in the WHO essential medicines list (52), 
but adoption is hindered by procurement cost, physician reluctance, and restricted access 
(53). Barriers include outdated national essential medicines lists, limited market availability, 
fragmented procurement processes, and exclusion from insurance programs or public sector 
provision, leading to high out-of-pocket costs. Leveraging pooled procurement mechanisms, 
like the PAHO Strategic Fund, and updating national essential medicines lists could improve 
accessibility and affordability (54).

The availability of SGLT2i has shifted the focus of diabetes care beyond glucose control 
to include reducing CVD risk and preventing CKD progression (25, 55). Together with the 
HEARTS Clinical Pathway’s recommendations for more stringent hypertension targets 
in patients with diabetes and CKD (5) and higher statin doses (56), these interventions 
form a comprehensive approach for patients with multiple conditions including the CKM 
syndrome. This strategy is primed for rapid expansion, as the WHO has included SGLT2i 
in its essential medicines list (52) and PAHO has added them to the Strategic Fund’s 
procurement list (57). 

A key improvement intervention was adopting a structured, time-sensitive approach to 
hypertension control. This includes shorter medication titration intervals, earlier treatment 
intensification, and time-bound BP targets to reduce CVD risk (58). Acknowledging that delays in 
BP control increase adverse outcomes, the pathway promotes timely interventions and follow-
up visits within three months for high CVD-risk patients and six months for others, fostering 
sustained BP control, further improving CVD outcomes.

The experts supported HBPM and telemedicine/mHealth as key improvements. While HBPM is 
recommended by major clinical guidelines (49–51), its implementation is limited by access to 
clinically validated BPMDs. Telemedicine offers a potential solution for improving access to care, 
continuity, and follow-up, especially in underserved areas, crucial for maintaining BP control 
and preventing complications (59).

The experts supported reinforcing NPHW’s role in hypertension screening, patient education, 
and treatment intensification using the HEARTS Clinical Pathway. A recent trial showed that 
NPHW-led intervention improved hypertension control and reduced CVD and mortality (60). 
However, regulatory and cultural barriers in many HEARTS-implementing countries hinder 
broader implementation (5, 61, 62).

The current HEARTS Clinical Pathway recommends influenza vaccination for high CVD-
risk patients. However, the experts suggested this recommendation to all individuals with 
hypertension, regardless of their CVD risk, based on evidence that infectious diseases can act 
as triggers for cardiovascular events, while immunization reduces their occurrence. Influenza 
vaccination is highly cost-effective, supporting its widespread adoption (63).

STRENGTHS AND LIMITATIONS

HEARTS 2.0 Phase 1 is not designed to create clinical guidelines or position statements. 
Instead, it follows a systematic and rigorous appropriateness assessment process. Led by a 
group of multidisciplinary international experts, it aims to integrate synergistic, evidence-based 
interventions from existing guidelines to streamline the HEARTS Clinical Pathway and address 
related conditions in PHC settings. It reduces costly evaluations by harmonizing interventions 
already endorsed by various authorities. Indeed, key interventions identified by the experts are 
already part of major clinical guidelines and position statements. However, a limitation is that 
interventions were not assessed in terms of health budget impact or cost-effectiveness; as 
country-level cost and cost-effectiveness assessments were beyond the scope of the HEARTS 
2.0 process. Recognizing that evidence from clinical trials may not always apply to real-world 
practice, further research is needed for broad implementation. 
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Although HEARTS promotes teamwork, and three interventions on this topic were considered 
appropriate, a limitation of the expert group is that almost 90% of its members are medical 
doctors. However, this distribution reflects the broader overrepresentation of physicians in the 
research field as well as in the development of clinical practice guidelines.

Finally, all experts approved the methodology and results and submitted conflict-of-interest 
declarations. Expert anonymity was maintained to prevent cross influence, and results were 
shared for feedback. Any experts involved in Phase 1 who declared any conflict of interest 
during this process will be excluded from HEARTS 2.0 Phase 3, which will focus on selecting 
interventions to update the clinical pathway and developing strategies for broader adoption.

KEY FINDINGS AND NEXT STEPS

The experts acknowledged the high technical quality of the current HEARTS Clinical Pathway 
while identified several areas for improvement. Proposed innovations included community-
based screening, early detection and management of risk factors, guideline-aligned BP 
thresholds for diagnosing hypertension in high-CVD risk patients, reinforcement of the SPC 
recommendation, the inclusion of new treatments for diabetes and CKD, enhanced clinical 
monitoring of hypertension, expanded roles of NPHWs in team-based care, and strengthening 
clinical documentation, monitoring and evaluation. 

In HEARTS 2.0 Phase 1, experts identified candidate interventions to improve the HEARTS Clinical 
Pathway. As implementation approaches, the dialogue will expand to include policymakers, 
healthcare workers, patients, and other stakeholders in HEARTS-implementing countries. The 
second phase of HEARTS 2.0 will map countries’ preparedness and readiness to implement 
these interventions, guiding future decision-making. In the third phase, a panel will prioritize 
interventions for inclusion in the updated clinical pathway. Some interventions may require 
further evaluation, while those with strong evidence but low feasibility for implementation will 
be advanced through advocacy and policy efforts.

CONCLUSION
The improvement interventions identified in HEARTS 2.0 Phase 1, grounded in evidence-based 
principles and multidisciplinary collaboration, have the potential to transform CVD management 
in PHC settings. This initiative is crucial given the persistent prevalence of hypertension, the rise in 
type 2 diabetes, and their link to CKD. The development of an updated HEARTS Clinical Pathway 
will be key to optimizing resources, reducing care fragmentation, improving care delivery, and 
enhancing equity. Ultimately, this will push the boundaries of PHC to more effectively address 
the leading causes of death and disability worldwide.

ADDITIONAL FILE
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•	 Supplementary materials. HEARTS 2.0 Phase 1. This file contains information on the 
composition of the group of experts who participated in the consultation, as well as 
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