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Outline

• Pharmacist-led interventions in CVD: The evidence is there

• Unmet needs:

• Medication non-adherence: Drugs don't work in patients who don't take them

• Prescribing and care: Drugs can't work in patients who don't receive them

• Implementation of evidence-based pharmacotherapy

• CPS: Clinical Pharmacy Services

• Gaps in evidence and unmet needs: Future research 



J Am Heart Assoc. 2019;8:e013627.

Eur J Health Econ. 2019;20:1103–16.

The Evidence is
there! (1)

• Parajuli DR et al. J Card Fail. 2019. 
• Schindler E et al. Front Pharmacol. 2020.
• Reeves L et al. J Pharm Pract. 2021. 
• Hoerold M et al. Syst Rev. 2023.
• Xia J et al. Progr Cardiovasc Dis. 2023.
• Tang AB et al. JAMA Cardiol. 2024.
• Zhu J et al. Diabetes Ther. 2024.

J Clin Hypertens. 2020;22:1807–16.



The Evidence is
there! (2)

• Conn, Ruppar. Prev Med. 2017
• Schulz M et al. Eur J Heart Fail. 2019.
• Newman TV et al. RSAP. 2020.
• Prax K et al. Diabetes Care. 2021.
• Al-Arkee S, Al-Ani O. IJPP. 2023.
• Martínez-Mardones F et al. BJCP. 2023.
• Motlohi NF et al. Syst Rev. 2023.
• Price E et al. IJPP 2023.

Br J Clin Pharmacol. 2020;86:29–38.

ESC Heart Fail. 2021;8:3566–76.



Interprofessional medication management – 
ARMIN: Mortality 

Meid AD et al. Dtsch Arztebl Int. 2023;120:253–60.

ARMIN patients:    9.3% died
Control patients: 12.9% died

HR 0.84 (95% CI 0.76–0.94), p=0.001 

RRR: 16%, ARR: 1.52%, NNT: 66 
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Schulz M, Krueger K, Griese-Mammen N, Tsuyuki RT.
PHARMACEUTICAL CARE AND CARDIOVASCULAR DISEASES. 

In: Alves da Costa, F., van Mil, J.W. Foppe, Alvarez Risco, A. (eds.): 
The Pharmacist Guide to Implementing Pharmaceutical Care. 
Chapter 29. Springer, Cham 2019, pp. 353–367.

Of note:
Sufficiently powered (size and length of f-up) RCTs w/ patient 
centred/clinical endpoints (core outcome set) and clearly
described interventions will complete the existing evidence
systematic reviews eg,

Ali MU et al. Can Fam Physician. 2022;68:e215–e226.
Hoerold M et al. Syst Rev. 2023; 12:80. 
Livori AC et al. RSAP. 2023;19:432–444.
Bülow C et al. CDSR. 2023;1:CD008986. 
Cole JA et al. CDSR. 2023;10:CD008165.
Craske ME et al. Res Sq. 2023, March 14.
Lammilla-Escalera E et al. BMJ Open 2024;14:e082825. 



Let’s talk about 
Unmet Needs



Example 1: Medication non-adherence



56% non-adherent

1 year

79% non-
persistent:
first gap
160–250 days
after initiation

255,500 patients with a 1st prescription of an antihypertensive

Schulz M et al. Int J Cardiol. 2016;220:668–76. Arnet I et al. Res Social Adm Pharm. 2024;20:308–20.

15-STARS



Statement

“Drugs don't work in patients who don't take them.” 

C. Everett Koop, MD (former US Surgeon General)



So What ?



Adherence to any CV medication 23*

Relative risk all-cause mortality good vs. poor adherence to CV meds

Rasmussen JN et al. JAMA. 2007;297:177–86; Chowdhury R et al. Eur Heart J. 2013;34:2940–8; Hamood H et al. 
Pharmacoepidemiol Druf Saf. 2015;24:1093–104; Kim YY et al. Sci Rep. 2018;8:12190; Rodriguez F et al. JAMA Cardiol. 2019;4:206–13.

9% of all CVD events in Europe attributed to
poor adherence to vascular medications alone.

- 38%



13

Poor medication adherence cannot be persistently “cured”
Regular contacts to local pharmacy + dosing aid



PHARM-CHF: Proportion of adherent patients
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Interprofessional medication management – 
ARMIN: Medication adherence

ARMIN patients: 13% improved adherence

(PDC: betablockers, statins, DOACs, antiplatelets, antidiabetics) 

vs. PS-matched control patients:

pooled OR 1.13 (95% CI 1.05–1.21), p=0.001  

Meid AD et al. Dtsch Arztebl Int. 2023;120:253–60.



CVD: Tension between the complexity of an adherence
intervention and patient vs. population target

*

*

*See also 
El Halabi J et al. Med Clin N Am. 2022;106:615–20.

One inhalation device only

Avoid tablet splitting

Nelson AJ et al. Nat Rev Cardiol. 2024;21(6):417–29.



Example 2: Primary non-adherence and non-persistence

Cheen MHH et al. Int J Clin Pract. 2019;73:e133350; Dima AL et al. Br J Clin Pharmacol. 2021;87:2521–33; 
Bekker CL et al. Res Social Admin Pharm. 2022;18:2325–30; Schulz M & Laufs U. Clin Res Cardiol. 2023, May 20.



1Lemstra M et al. Patient Prefer Adherence. 2018;12:721–31; 2Cheen MHH et al. Int J Clin Pract. 2019;73:e133350; 3Schulz M & Laufs U. Clin Res Cardiol. 2023, May 20. 
4Aznar-Lou I et al. Br J Clin Pharmacol. 2017;83:1328–40; 5Lemstra M, Blackburn D. Can J Cardiol. 2012;28:567–73. 6Lauffenburger JC et al. BMJ Open. 2023;13:e075840.

7Wang WT et al. JAHA. 2018;7:e006460. 8König W et al. Clin Res Cardiol. 2024;113:812–21. 
9Komen JJ et al. EHJ Cardiovasc Pharmacother. 2021;7(FI1):f72-f80; Grymonprez M et al. Front Cardiosvasc Med. 2022;9:994085

Medication class Primary non-adherence (%)
Median (IQR)1-3

Single Rx filled (%)
Range4-7

All groups 11 (6 – 20)

ATC C 7 (5 – 13) 10 – 20

Antihypertensives 8 (5 – 18) 12 
(ACEi/ARB)

Lipid-lowering agents
(statins)

13 (7 – 19) 10 – 25
(>30 non-persistent after 1 year)8

DOAC 10 – 11 (2 studies) (~15 non-persistent after 1 year)9



“Drugs don't work in patients who don't take them.” 

“Drugs can't work in patients who don't receive them.” 
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Dispensing trends of cardiovascular fixed-dose 
combinations by type at the expense of the Statutory 

Health Insurance from July 2018 to June 2023

all cardiovascular FDCs AHT-FDCs with HCT

AHT-FDCs without HCT LLA-FDCs

Polypills

Example 3: Guideline Inertia 

Götzinger F et al. J Hypertens. (in press)  

77.3 DID

60.8 DID
- 21%

Proportion of AHT-FDC on all AHT decreased too: 12.5%  8.8%



Again:

So What ?



Rea F et al. J Hypertens. 2023, July 6. Wang N et al. JAMA Cardiol. 2023;8:606–11. Despang P et al. Innere Med. 2023, May 5. Verma AA et al. PLoS Med. 2018;15:e1002584. 
Chow CK et al. Lancet. 2021;398:1043–52. Weisser B et al. High Blood Press Cardiovasc Prevent. 2020;27:157–64. Castellano JM et al. NEJM. 2022;387:967–77. 

Rao S et al. Progr Cardiovasc Dis. 2022;73:48–55. Wilke T et al. Integr Blood Press Control. 2022;15:11–21. Schmieder RE et al. Hypertension. 2023;80:1127–35. *Agarwal A et al. Nat Med. 2024;30:1199–209.

Fixed-dose (FDC) vs. free combinations
(>200,000 patients. Polypill prevention ASCVD 26 RCTs, >27,000 patients*)

+ 16%

Improved adherence
Improved blood pressure and LDL-cholesterol control
Less side-effects (more AE for polypills vs. placebo or usual care*)
Cardiovascular events
Direct costs
Mortality

Adherence:



Opposite trend with lipid-lowering agents (LLA)-FDC 

Götzinger F et al. J Hypertens. (in press).  
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Dispensing trends of lipid-lowering agents and lipid-
lowering fixed-dose combinations at the expense of 

the Statutory Health Insurance from July 2018 to June 
2023

LLA-FDCs all LLAs

LLA-FDC
Simvastatin and ezetimibe
Pravastatin and fenofibrate
Atorvastatin and ezetimibe
Rosuvastatin and ezetimibe
Bempedoic acid and ezetimibe

Proportion of LLA-FDC on all LLA increased but is still low: 
< 80 years of age: 3.7%  4.5%
≥ 80 years of age: 2.1%  2.9%



JACC Heart Fail. 2023;11(1):1–14. 

Example 4: 
Implementation of evidence-based pharmacotherapy



Savarese G et al. JACC Heart Fail. 2023;11:1–14. 
Discontinuation rate SGLT2i HFrEF SwedHF after 1 year: 20% (Stolfo D et al. Eur J Heart Fail. 2023;25:1648–58.)

Heart failure GDMT after 1 year: 
High discontinuation rates and low target dose achievements

26%                          38%                         33%                      25%                          42%       24%*



S/V = sacubitril/valsartan



Implementation (Research)
Example 5:

Clinical Pharmacy Services in CVD



Confusing terminology –
Will the Rest of the World understand us?

• Pharmaceutical Services, Pharmaceutical Care Services
• Clinical Patient-care Services, Community Pharmacy Services
• Pharmacy Professional Services, Professional Pharmacy Services
• Cognitive Pharmaceutical Services, Pharmacy Services
• Professional Health Services 
• Clinical Pharmacy Services (CPS)

Use of terms inconsistent, lacking a clear definition

NB. Even the German term i.e., Pharmazeutische Dienstleistungen (pDL) is 
unclear outside pharmacy and to the public!

For medication review see: Robberechts A et al. Pharmacy. 2024;12:39. 





Clinical Pharmacy Services (CPS)

The following 5 CPS can be offered and billed:

• Medication review (MR) for patients with polymedication
• Blood pressure control in hypertension
• Assuring proper inhalation technique for patients receiving a new 

device or a device change
• MR with follow-up for patients taking oral anticancer drugs
• MR with follow-up for patients taking immunosuppressants post-

transplantation

Schulz M et al. Int J Clin Pharm. 2023;45:245–9. 



Medication review (MR)
Eligible patients

• Outpatient care in a domestic setting including nursing homes; ≥ 5 long-term medications
Service includes

• Brown bag review (MR PCNE type 2a1) 
• Assesment medication safety; evaluation and solution of drug-related problems
• Where appropriate: consultation with the treating physician (patient‘s consent)
• Pharmaceutical care plan

Staff requirements
• Pharmacists with completed advanced training course

Duration, remuneration and frequency
• Total duration on average 80 minutes
• 90.00 EUR (+ VAT)
• Once every 12 months or in the event of significant changes

1Griese-Mammen N et al. IJCP. 2018;40:1199–208.
www.isimpathy.eu/summary. Lias N et al. RSAP. 2024;20:52–64.

 Kallio SJ et al. JAGS. 2018;66:1613–20. Schulz M et al. Eur J Heart Fail. 2019;21:1012–21. 
Meid AD et al. Dtsch Arztebl Int. 2023;120:253–60. 



Warsaw, 2005.



1Mancia G et al. J Hypertens. 2023;41:1874–2071. 2Gastens V et al. BMJ Open. 2022;12:e059399 and Pharm Educat. 2023;23(6):364. 
Reeves L et al. J Pharm Pract. 2021;34:480–92; Al-Makki A et al. Hypertension. 2022;79:293–301.

The evaluation of hypertension care by pharmacists has 
shown that BP control can be improved and that 
community pharmacies may offer proximity and 
accessibility to the majority of the population in many 
countries, including individuals who would otherwise not 
seek medical advice. 
In Europe, there are about 160 000 community 
pharmacies, with an estimated 46 million citizens visiting a 
pharmacy every day, and available evidence supports a 
favorable role for them in the detection and control of 
hypertension and CV risk factors.

1

SR-MA 90 RCTs, 
33,425 patients:2

SBP: -6.6 [-8.0 to -5.2]
DBP: -3.2 [-4.1 to -2.2] 

mmHg



Blood pressure (BP) control 

Eligible patients
• Patients with known high BP and at least one prescribed antihypertensive drug

Service includes
• Standardized triple BP measurement
• BP values exceeding age-defined cut-offs1 referral to physician
• Goals: early adjustment of antihypertensive therapy and improving medication

adherence
Staff requirements

• All dispensing staff including pharmacy students during final practical year
Remuneration and frequency

• From two weeks after the start of antihypertensive therapy
• 11.20 EUR (+ VAT)
• Once every 12 months or in case of change in antihypertensive medication

1Schulz M et al. J Clin Hypertens. 2020;22:1807–16. 
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Preliminary results (pooled data):
451 patients w/HT, 53 pharmacies



Pharmaceutical services include measures taken by pharmacies for the prevention ... 
In particular, insured persons ≥18 years are entitled to …

- Annual consultation with measurements on risk factors CVD and DM
- Annual consultation prevention tobacco-related diseases
- Advice and measurements on risk factors to assess indvidual risk of CVD as well as

DM and other high-risk diseases ... in particular the required blood values and
blood pressure (voucher)

Hot off the Ministry of Health: Healthy Heart Law 

Referentenentwurf des Bundesministeriums für Gesundheit
Entwurf eines Gesetzes zur Stärkung der Herzgesundheit

(Gesundes-Herz-Gesetz – GHG)

RefE GHG, 14 June 2024



Gaps in evidence and unmet needs – The future

Gaps in evidence promising areas of research
• Implementation science (incl. communication w/ policy makers) 

(Annu Rev Public Health, 2017; CPJ, 2023; IJCP, 2023; JAMA, 2023; Circulation 2023)  
• Guideline-relevant outcomes (interprofessional trials) 

(J Card Fail, 2023; ESC Heart Fail, 2021; RSAP, 2022; Lancet Reg Health Eur, 2023)
• Patient-reported outcomes
• Precision medicine (who is likeley to benefit? RSAP, 2022)
• Digital applications ( RCTs w/ clinical endpoints)

Unmet (cardiovascular) needs, e.g.: 
• Primary non-adherence; drug shortages outcomes; CLD; CKD;

hypertension; CV risk reduction; vaccine hesitancy; 
inappropriate polypharmacy; guideline inertia; FH/Lp(a) testing …



Pharm World Sci. 2004;26:303–11.
>300 citations



2004: Internet, Machines?  2024: AI/ChatGPT

and Technicians?  Pharmacy Reform Act, June 2024:

„Pharmacies“ with pharmacy technicians present, only

Roosan D et al. JAPhA. 2024;64:422–8. 





Thank you for listening !

Prof. Dr. Martin Schulz, FFIP, FESCP 
m.schulz@fu-berlin.de
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