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Background: Cardio-oncology is a rapidly growing field that requires a novel service design to deal with the increasing number of patients. It is reported that the volume of patients at the cardio-oncology clinic in the United Kingdom is 535 patients/5 years and in Canada is 779 patients/7 years. The pharmacist has a role in reducing the consultation time of physicians.

Objective: To identify the role of a qualified cardiology pharmacist at the cardio-oncology clinic using a new paradigm based on complementary interventions with the cardiologist for the management of patients with cancer and cardiovascular risk factors and/or cardiovascular diseases (CVRF/CVD).

Methods: A prospective observational study was conducted at the cardio-oncology clinic in the Medical City in Baghdad, Iraq between December 2020 and December 2021. Patients with CVRF/CVD were registered. The Iraqi Cardio-Oncology Program-Pharmacist (ICOP-Pharm) paradigm was designed to involve a qualified cardiology pharmacist for initial cardiovascular (CV) drug interventions.

Results: Among 333 patients who attended our clinic over the 1-year interval, 200 (60%) CVRF/CVD cases were enrolled in the study, and of them 79 (40%) patients had CV drug interventions. A total of 196 interventions were done, including 147 (75%) cases performed by the cardiology pharmacist, and 92 (63%) of the latter were CV drug initiations. Among the total CVRF/CVD treated initially by the cardiology pharmacist, hypertension 32 (26%) and cancer therapy-related cardiac dysfunction 29 (24%) were the main types.

Conclusion: The qualified cardiology pharmacist was responsible for three-quarters of the initial CV drug interventions at the cardio-oncology clinic in a complementary approach to the cardiologist. The role of the cardiology pharmacist in the ICOP-Pharm paradigm may be one of the reasons for the ability of the heart team to manage 3-fold of the patient volume when compared with those in the United Kingdom or Canada.
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Introduction

Cardio-oncology is a rapidly growing field in all aspects, including emerging training programs, clinical research and publications, and cardiac imaging (1–4). For such development, a new cardio-oncology clinic paradigm, with the involvement of pharmacists and the conduction of national and international registries, is required to optimize cardiovascular (CV) care for patients with cancer (1, 5, 6). Among the obstacles in the cardio-oncology clinic, particularly in developing countries, is the limitation of advanced cardiac imaging facilities, such as cardiac magnetic resonance. Therefore, echocardiography is mostly utilized for the evaluation of cardiac function and cardiotoxicity (7). However, performing echocardiography is time-consuming in patients with cancer due to patients’ overload and poor acoustic window related to radiotherapy and mastectomy in patients with breast cancer (3). Consequently, such factors lead to prolonged consultation time and a limited number of patients to be seen at each clinic. A patient’s medical history taken by a pharmacist is one of the solutions to reduce the time length of a physician consultation (8). In 2019, the Iraqi Cardio-Oncology Program (ICOP) was established with a mission to reduce the burden of cardiovascular disease (CVD) among patients with cancer and to emphasize the role of a qualified cardiology pharmacist within the heart team. This study aimed to identify the role of a qualified cardiology pharmacist in the management of patients with cancer and CV risk factor (CVRF) and/or CVD, including cancer therapy-related cardiac dysfunction (CTCRD) using a new cardio-oncology service paradigm based on a “complementary” or “sequential” approach with the cardiologist/cardiology fellow in training (FIT).



Materials and methods


Ethical approval

The study was approved by the National Research Ethics Committee.



Study setting and population

The Iraqi Cardio-Oncology Program-Pharmacist (ICOP-Pharm) is a prospective observational study, conducted at the cardio-oncology clinic in the Medical City in Baghdad, Iraq between December 2020 and December 2021. The clinic works 1 day a week, excluding national holidays and vacations, and is staffed by a senior consultant cardiologist who is qualified in cardio-oncology, a qualified cardiology clinical pharmacist, and a cardiology FIT. The pharmacist in this study is a board-certified cardiology pharmacist, has 8 years of experience in the field of clinical cardiology and 6 years of experience as a clinical researcher and data collection officer in six international registries of the EurObservational Research Program sponsored by the European Society of Cardiology in addition to the national registries. The number of patients per clinic is 17–22 patients. The study followed the ICOP-Pharm paradigm, which was designed in this study for the management of patients with cancer and one or more CVRF/CVD including CTRCD. Based on this model, and after completing a face-to-face patient interview, the board-certified cardiology pharmacist suggested the CV drug interventions to patients with CVRF/CVD who were on suboptimal medical therapy or those who developed CTRCD. The suggested interventions are based on the recommendations of the updated American and European guidelines in the management of CVD. Then, a discussion takes place with the senior consultant cardiologist/FIT regarding the suggested interventions. Confirmation or further modification of the drug interventions will be required from the cardiologist/FIT in this setting. Therefore, a drug intervention is performed by using a “complementary” or “sequential” approach, which means that CV drug interventions are completed in three stages: (1) the cardiology pharmacist suggests CV drug interventions based on the updated international guidelines for the management of CVD, (2) the cardiology pharmacist discusses the suggestions with the cardiologist/FIT, who will agree or disagree with these suggestions, and (3) the cardiologists/FIT will check if there are any additional CV drug interventions which may be missed by the cardiology pharmacist. Finally, the patient-centered decision is taken collaboratively and the patient shares in the final decision to decide which drug to be initiated. The details of interventions are recorded by the cardiology pharmacist in the registry, including information about the scientific name of the drug, dose, and frequency. The time between each patient’s interview is gained by the cardiologist/FIT to perform echocardiography for another patient.



Iraqi Cardio-Oncology Program-Pharmacist paradigm

The flow work based on the ICOP-Pharm paradigm consists of five steps. Step 1: The cardiology pharmacist performs a face-to-face interview with the first patient including registration, reviews home medications, and documents suggestions for cardiovascular drug intervention. Step 2 (time-gain step): The cardiologist performs echocardiography for the first patient. At the same time, the cardiology pharmacist meets the second patient for the same action that was mentioned in step 1. Step 3: The cardiology pharmacist discusses with the cardiologist patient’s medical history and the suggested drug interventions. After that, the cardiologist may add additional drug interventions that might have been missed by the cardiology pharmacist. Step 4: Patient-centered discussion with the first patient including patient’s opinion to initiate CV drug, selection of specific CV therapy, and patient education by the cardiology pharmacist to improve drug adherence. Step 5: The second patient will be ready for echocardiography and will follow other steps. During this time, the cardiology pharmacist meets the next patient (Figure 1).
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FIGURE 1
The Iraqi Cardio-Oncology Program-Pharmacist (ICOP-Pharm) paradigm at the cardio-oncology clinic. The workflow consists of five steps. During Step 2 the cardiologist performs echocardiography on the first patient, at the same time, the cardiology pharmacist meets the second patient for the same action in Step 1, resulting in less patient waiting time. *If a patient presents only for baseline echocardiography and has no cardiovascular risk factors or disease, the cardiology pharmacist performs a face-to-face interview and registration without drug interventions. **When the cardiologist completes echocardiography, he informs the cardiology pharmacist about the cardiac condition, so the cardiology pharmacist adds any additional suggestions for drug interventions while the cardiologist is printing the echocardiography report before moving to Step 3.




Statistical analysis

Data were represented as percentages for categorical variables and as mean and standard deviation (SD) for continuous variables, using Excel for Mac, Version 15.13.3.




Results

Among 333 patients referred to the cardio-oncology clinic over 1 year, 200 (60%) patients had CVRF/CVD, and of them, 79 (40%) patients were included in the study analysis (Figure 2).
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FIGURE 2
The ICOP-Pharm study flow diagram. At the cardio-oncology clinic, 200 of 333 patients with cancer had CVD/CVRF. Among patients with CVRF/CVD, drug interventions by the heart team were done for 79 patients who were included in the ICOP-Study analysis. *Patients without CVRF/CVD were referred to the clinic either for baseline echocardiography before starting cardiotoxic cancer therapy or for suspected cardiac disease. **Patients without drug interventions because they did not bring their home cardiovascular drugs and they did not know their medication name. Therefore, drug interventions were not applicable. For those patients, appointments were scheduled for drug optimization. CVD, cardiovascular disease; CVRF, cardiovascular risk factor; and FIT, fellow in training.



Characteristics of the studied population with drug intervention

Most of the patients were women 60 (76%) and among the cancer cases, breast cancer represented 46 (58%) cases, followed by gynecology cancer 10 (13%). Impaired left ventricular ejection fraction (LVEF) at baseline was found in 18 (23%) patients. More than two drug interventions were performed for 46 (58%) patients (Table 1).


TABLE 1    Characteristics of patients with drug interventions at the first established cardio-oncology clinic in Iraq.
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Cardiovascular risk factors and cardiovascular diseases at baseline and post-initiation of cancer therapy

A total of 143 CVRF/CVD cases were enrolled, including 60 (42%) cases with hypertension (HTN), 23 cases (16%) with diabetes mellitus, and 20 cases (14%) with ischemic heart disease (IHD) (Table 2). Smoking status was reported at baseline only. A majority of 20 (87%), 50 (83%), and 14 (70%) cases, of those with diabetes mellitus, HTN, and IHD, respectively, were diagnosed at baseline (Figure 3). However, all the cases of atrial fibrillation and deep vein thrombosis were diagnosed post-initiation of cancer therapy.


TABLE 2    Frequency of CVRF/CVD among the study population.
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FIGURE 3
Cardiovascular risk factor/cardiovascular disease at baseline and post-initiation of cancer therapy. The majority of DM, HTN, and IHD are documented at the baseline as CVRF and CVD among patients with cancer. AF, atrial fibrillation; CVD, cardiovascular disease; CVRF, cardiovascular risk factor; DM, diabetes mellitus; DVT, deep vein thrombosis; HF, heart failure; HTN, hypertension; IHD, ischemic heart disease; and TIA, transient ischemic attack.




Types of cardiovascular drug interventions

Types of CV drug interventions were divided into four main categories with their sub-types (Table 3 and Supplementary Table 1). The main categories were: dose titration, switch between CV drugs, cessation of one or more CV drugs, and CV drug initiation for optimizing CV drug therapy. Most types of interventions were drug initiation 135 (69%), followed by drug cessation 31 (16%) (Table 4).


TABLE 3    Types of drug interventions.
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TABLE 4    Frequency of the main types of drug interventions by the heart team.

[image: Table 4]



Complementary drug interventions

The heart team performed 196 drug interventions on 79 patients at the cardio-oncology clinic (Figures 2, 4). Among the 147 (75%) drug interventions performed by the cardiology pharmacist, drug initiation was the most common type of intervention reaching 92 (63%), while switching between CV drugs was the least performed type with only10 (7%) interventions (Figure 5). Of 165 CVRF/CVD reported cases in the complementary interventions by the heart team, 120 (73%) cases were optimized initially by the cardiology pharmacist, mainly in 31 HTN (26%) and 29 CTRCD (24%) (Figures 6, 7).


[image: image]

FIGURE 4
Complementary drug interventions according to the main types of interventions. The cardiology pharmacist performed most of the drug interventions due to her initial interventional complementary role in the heart team with the cardiologist/FIT. FIT, fellow in training.
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FIGURE 5
Drug interventions by the cardiology pharmacist. Drug initiation was the most common drug intervention by the cardiology pharmacist; it represented more than one-half of the total interventions followed by cessation of unnecessary cardiovascular drugs or drugs that exacerbate the cardiovascular disease.
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FIGURE 6
Complementary drug interventions in different CVRF/CVD. Based on the complementary approach, most of the drug intervention by the cardiology pharmacist was in patients with baseline HF followed by CTRCD. Others included transient ischemic attack, hypertriglyceridemia, and right atrial thrombus. CVD, cardiovascular disease; CTRCD, cancer therapy-related cardiac dysfunction; CVRF, cardiovascular risk factor; HF, heart failure; HTN, hypertension; IHD, ischemic heart disease.
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FIGURE 7
Most common CVRF/CVD treated initially by the cardiology pharmacist. Based on the total drug interventions by the cardiology pharmacist, HTN, followed by CTRCD, were the main CVRF/CVD cases treated initially by the cardiology pharmacist. CVD, cardiovascular disease; CTRCD, cancer therapy-related cardiac dysfunction; CVRF, cardiovascular risk factor; HF, heart failure; HTN, hypertension; IHD, ischemic heart disease.




Drug interventions based on cardiovascular risk factors/cardiovascular diseases

The most common CVRF/CVD-associated cases with drug interventions were 46 HTN (28%), 39 IHD (24%), and 38 CTRCD (23%) (Table 5). CV drug initiation was mainly for IHD, HTN, and CTRCD, with a frequency of 36 (27%), 35 (26%), and 32 (24%), respectively. Among 135 drug initiations, angiotensin-converting enzyme inhibitors (ACEI) and beta-blockers were the most common drugs used, with 37 (27%) and 39 (25%), respectively. Switching between CV drugs was widely done in patients with HTN; 8 (73%). While dosing titration was substantially performed in 6 CTRCD cases (32%), and 5 heart failure (HF) cases (26%) (Figure 8).


TABLE 5    Frequency of drug interventions by the heart team in different CVRF/CVD.
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FIGURE 8
Frequency of different CVRF/CVD in different types of drug interventions. The most common drug interventions in different CVRF/CVD cases were dose titration in CTRCD, switching between drugs in HTN, and drug initiation in IHD. CVD, cardiovascular disease; CTRCD, cancer therapy-related cardiac dysfunction; CVRF, cardiovascular risk factor; HF, heart failure; HTN, hypertension; IHD, ischemic heart disease.




Cessation of drugs

Among 31 drug cessations, non-steroidal anti-inflammatory drugs (NSAIDs) and antiplatelets were the most common medicines to be stopped, each in 6 (19%) cases (Figure 9).


[image: image]

FIGURE 9
Frequency of drug cessation and initiation at the cardio-oncology clinic. Non-steroidal anti-inflammatory drugs and antiplatelets were the most common drugs to be stopped at the cardio-oncology clinic due to the lack of indication for their use or due to exacerbation of the underlying cardiovascular disease or risk factor. ACEI and beta-blockers were the most common drugs to be initiated at the clinic because of their integral role in the management of CVRF/CVD, in addition to cancer therapy-related cardiac dysfunction. ACEI, angiotensin-converting enzyme inhibitors; BB, beta-blockers; CCB, calcium channel blockers; NSAID, non-steroidal anti-inflammatory drug; MRA, mineralocorticoid receptor antagonist.




Examples of drug interventions from the real-world practice

Examples for each type of drug intervention were reported from real-world practice during drug optimization at the cardio-oncology clinic (Supplementary Table 1).




Discussion and conclusions

The Iraqi Cardio-Oncology Program-Pharmacist is a 1-year experience study focused on the CV drug interventions by the heart team for patients with cancer and CVRF/CVD. It showed the important role of the cardiology pharmacist in the management of cardiac conditions, including the newly diagnosed CTRCD.


Available evidence about the role of a qualified cardiology pharmacist in cardio-oncology

To date, there is no published data about the role of a qualified cardiology pharmacist in the management of patients at the cardio-oncology clinic. Usually, cardiologists are responsible for CV drug optimizations at such specialized clinics (9, 10).



Patients overload at the cardio-oncology clinic

The volume of patients at our cardio-oncology clinic in this study was 333 patients/1 year; about 3-fold compared with those in the cardio-oncology clinic at the Royal Brompton Hospital, London, United Kingdom and the clinic at the Ottawa Hospital, Canada (9, 10). The number of patients in the clinic at the Royal Brompton Hospital over 5 years was 535 patients (average 107 patients/year), and in the clinic at the Ottawa Hospital, it was 779 over 7 years (average 111 patients/year) (9, 10). The explanations for the ability to deal with the 3-fold patient volume might be interpreted by two factors. First, different service models at the clinics; in the United Kingdom, a one-stop day case service, and in Canada, one afternoon weekly, while in Iraq one day per week. Second, the impact of initial CV drug interventions by the qualified cardiology pharmacist in a sequential approach with the cardiologist saves time for the management of a larger number of patients with cancer.



Gender, cancer diagnosis, cardiovascular risk factors, and cardiovascular diseases

More than two-thirds of the patients were women, in line with the results in both the United Kingdom and Canada, where female patients accounted for 55.8 and 66% of the cases, respectively (9, 10). This finding is closely related to breast cancer which is the leading type of malignancy presented to our clinic as they constituted more than half of the patients in this study. Similarly, they represented 52% of the Canadian group, whereas, in the United Kingdom, they represented 30% of the cases (9, 10). Female gender is a known risk factor for anthracyclines-related cardiotoxicity, which might be explained by the lower hepatic clearance of anthracycline compared with men (11, 12). In our study, HTN was the main baseline CVRF, and similarly, UK data showed that HTN was the main CVRF among patients with cardio-oncology (33.8%), while in Canada it ranked second (43%) after smoking (45%) (9, 10). Responses to a survey conducted in Iraq revealed that HTN was reported by 71% of oncologists as the most common baseline CVRF in patients with cancer (13). Therefore, baseline CV risk assessment using HFA/IC-OS proformas, which includes HTN in all its six proformas, and optimal management are paramount for better patient outcomes (14, 15). In general, the rate of blood pressure control in patients with HTN ranges between 30 and 45% (16, 17). However, involving a pharmacist in the heart team could increase patients’ adherence to antihypertensive agents and improve blood pressure control (16, 18). Interestingly, it was shown that telemonitoring with a pharmacist had increased the blood pressure control at 6-month follow-up to 57.2% and at 12 months to 71.2% (16).



Cardiovascular drug interventions with a complementary approach

Based on the complementary approach, it was found that the cardiology pharmacist was responsible for three-quarters of total CV drug interventions. Moreover, in reference to the type of CVRF/CVD, the cardiology pharmacist optimized more than three-quarters of baseline HF, CTRCD, and arrhythmia cases. The predominant role of the cardiology pharmacist is explained by the initial sequential approach that is used in the current paradigm for the optimization of CV drug therapy among patients with cancer. While at the cardio-oncology clinic in the United Kingdom or Canada, the cardiologists are responsible for the CV drug interventions (9, 10). Among total CV drug interventions completed by the cardiology pharmacist, initiation was the highest type of intervention, followed by cessation, titration, and then switching.



Cardiovascular drug initiation

Cardiovascular drug initiation was the most common intervention by the heart team and by the cardiology pharmacist in all types of CVRF/CVD. It was performed in more than two-thirds of the patients at the cardio-oncology clinic mainly in patients with IHD, HTN, and CTRCD. Of note, CV drug interventions were done with a similar rate (41%) in Canada (10). Regarding CTRCD, CV drug intervention was similar to that of the United Kingdom; 23.2%, among all of the study population (9). In agreement with the report from Canada, the most common CV drugs initiated in the cardio-oncology clinic were ACEI and beta-blockers, as ACEI and beta-blockers were used in 18 and 12% of cases, respectively, and were used in combination in 14% of patients (10). Notably, ACEI and beta-blockers have an integral role as cardioprotective agents in CTRCD, and in the management of HF, IHD, and HTN (14, 19–22).



Cardiovascular drug dose titration

Dose titration was the second intervention in all cases of CVRF/CVD except in HTN. Dose titration was done mainly for patients with CTRCD followed by HF. Early management of CTRCD with CV drug optimization during follow-up is associated with LVEF recovery (23, 24). Clinical pharmacists have an essential role at the HF clinic in the initiation and titration of guideline-directed medical therapy collaboratively with the HF team, decreasing the risk of re-hospitalization and reducing all-cause mortality by 13% (25–27).



Cardiovascular drug switching

Switching between CV drugs is primarily performed in HTN and HF, which indicates the presence of a gap in following the guideline recommendations for managing HTN. A study in Sudan (published in 2021) at the HF clinic showed a significant role for the clinical pharmacist in the optimization of guideline-directed medical therapy, such as drug initiation, up-titration, cessation, and switching with improvement in LVEF and NYHA classes (28).



Cessation of drugs

The pharmacist has already an integral role in reducing medication errors and preventing adverse drug events (26, 27). We found that cessation of non-indicated CV medicines or drugs that exacerbate CVD, in this study, was the second most common drug intervention by the heart team at our cardio-oncology clinic. The highest frequency for drug cessation was found with NSAIDs and antiplatelets. It is well known that NSAIDs are associated with the exacerbation of HTN and HF along with the increased risk of CVD and CV-related death (29, 30). In addition, data about the role of aspirin and other NSAIDs in reducing or increasing the risk of cancer are still controversial (29).



Iraqi Cardio-Oncology Program-Pharmacist paradigm

The ICOP-Pharm paradigm was designed with the enrollment of a qualified cardiology pharmacist in the heart team to manage CVRF/CVD and CTRCD in patients with cancer for drug therapy optimization, reducing drug errors, and patient education to improve drug adherence. Additionally, due to a lack of regional data in this field, ICOP-Pharm enhances data registration for clinical research to improve the standards of care and ultimately the outcome. Furthermore, to collaborate in the final decision for treating patients with reference to a patient-centered approach. Thus, shortening the consultation time required by the cardiologist as well as reducing the patient’s waiting list for echocardiography, and saving time for managing a larger volume of patients. Accordingly, ICOP-Pharm proves the important role of the involvement of a qualified cardiology pharmacist at the cardio-oncology clinic, which may to some extent explain the ability to manage the 3-fold patient volume compared with that recorded in other countries.

The study is limited by the small sample size as the data were collected one time per week at our cardio-oncology clinic, which is currently the only clinic in Iraq during its first year of establishment.

In conclusion, the qualified cardiology pharmacist accomplished three-quarters of CV drug interventions at the cardio-oncology clinic in a complementary approach to the cardiologist. Most of the drug intervention by the cardiology pharmacist was drug initiation. Among the total CVRF/CVD treated initially by the cardiology pharmacist, hypertension and cancer therapy-related cardiac dysfunction were the main types. The role of the cardiology pharmacist in the ICOP-Pharm paradigm may be one of the reasons for the ability of the heart team to manage the 3-fold patient volume compared with those records from the United Kingdom or Canada.




Data availability statement

The original contributions presented in this study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by the National Research Ethics Committee. The patients/participants provided their written informed consent to participate in this study.



Author contributions

IY and HF contributed equally in the study design, writing, and review and approved for publication. IY was responsible on data collection and performed the statistical analysis. Both authors contributed to the article and approved the submitted version.



Acknowledgments

We would like to thank Lika’a Fasih Y. Al-Kzayer (Shinshu University School of Medicine, Matsumoto, Nagano, Japan) for her support in medical writing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fcvm.2022.972455/full#supplementary-material


Abbreviations

ACEI, angiotensin-converting enzyme inhibitor; CTRCD, cancer therapy-related cardiac dysfunction; CV, cardiovascular; CVD, cardiovascular disease; CVRF, cardiovascular risk factor; FIT, fellow in training; HF, heart failure; HTN, hypertension; ICOP-Pharm, Iraqi cardio-oncology program-pharmacist; IHD, ischemic heart disease; LVEF, left ventricular ejection fraction; NSAID, non-steroidal anti-inflammatory drug; UK, United Kingdom.


References

1. Hayek S, Ganatra S, Lenneman C, Scherrer-Crosbie M, Leja M, Lenihan DJ, et al. Preparing the cardiovascular workforce to care for oncology patients. J Am Coll Cardiol. (2019) 73:2226–35. doi: 10.1016/j.jacc.2019.02.041

2. Herrmann J, López-Fernández T, Lyon AR. The year in cardiovascular medicine 2021: cardio-oncology. Eur Heart J. (2022) 43:857–62. doi: 10.1093/eurheartj/ehab891

3. Celutkiene J, Pudil R, López-Fernández T, Grapsa J, Nihoyannopoulos P, Bergler-Klein J, et al. Role of cardiovascular imaging in cancer patients receiving cardiotoxic therapies: a position statement on behalf of the heart failure association (HFA), the European association of cardiovascular imaging (EACVI) and the cardio-oncology council of the European society of cardiology (ESC). Eur J Heart Fail. (2020) 22:1504–24.

4. Mahabadi AA, Rischpler C. Cardiovascular imaging in cardio-oncology. J Thorac Dis. (2018) 10(Suppl 35):S4351–66.

5. Alvarez-Cardona JA, Ray J, Carver J, Zaha V, Cheng R, Yang E, et al. Cardio-Oncology Education and Training: JACC Council Perspectives. J Am Coll Cardiol. (2020) 76:2267–81. doi: 10.1016/j.jacc.2020.08.079

6. Lancellotti P, Suter TM, López-Fernández T, Galderisi M, Lyon AR, van de Meer P, et al. Cardio-Oncology Services: rationale, organization, and implementation: A report from the ESC Cardio-Oncology council. Eur Heart J. (2019) 40:1756–63.

7. Anker MS, Hadzibegovic S, Lena A, Belenkov Y, Bergler-Klein J, de Boer RA, et al. Recent advances in cardio-oncology: a report from the ‘Heart Failure Association 2019 and World Congress on Acute Heart Failure 2019’. ESC Heart Fail. (2019) 6:1140–8. doi: 10.1002/ehf2.12551

8. Matsushita A, Haruta J, Tsutumi M, Sato T, Maeno T. Validity of medical history taken by pharmacists using a medical history taking tool. J Gen Fam Med. (2017) 18:403–8. doi: 10.1002/jgf2.113

9. Pareek N, Cevallos J, Moliner P, Shah M, Tan LL, Chambers V, et al. Activity and outcomes of a cardio-oncology service in the United Kingdom—a five-year experience. Eur J Heart Fail. (2018) 20:1721–31. doi: 10.1002/ejhf.1292

10. Kappel C, Rushton M, Johnson C, Aseyev O, Small G, Law A, et al. Clinical experience of patients referred to a multidisciplinary cardio-oncology clinic: an observational cohort study. Curr Oncol. (2019) 26:e322–7. doi: 10.3747/co.26.4509

11. Bergler-Klein J, Rainer PP, Wallner M, Zaruba MM, Dörler J, Böhmer A, et al. Cardio-oncology in austria: cardiotoxicity and surveillance of anti-cancer therapies: position paper of the heart failure working group of the austrian society of cardiology. Wien Klin Wochenschr. (2022) 1–21. doi: 10.1007/s00508-022-02031-0 [Epub ahead of print].

12. Kim HI, Lim H, Moon A. Sex differences in cancer: epidemiology, genetics and therapy. Biomol Ther (Seoul). (2018) 26:335–42. doi: 10.4062/biomolther.2018.103

13. Farhan HA, Yaseen IF. Perceptions of the cardiologists and oncologists: initial step for establishing cardio-oncology service. Front Cardiovasc Med. (2021) 8:704029. doi: 10.3389/fcvm.2021.704029

14. McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Böhm M, et al. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: Developed by the Task Force for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC) With the special contribution of the Heart Failure Association (HFA) of the ESC. Eur Heart J. (2021) 42:3599–726.

15. Lyon AR, Dent S, Stanway S, Earl H, Brezden-Masley C, Cohen-Solal A, et al. Baseline cardiovascular risk assessment in cancer patients scheduled to receive cardiotoxic cancer therapies: a position statement and new risk assessment tools from the Cardio-Oncology Study Group of the Heart Failure Association of the European Society of Cardiology in collaboration with the International Cardio-Oncology Society. Eur J Heart Fail. (2020) 22:1945–60. doi: 10.1002/ejhf.1920

16. Margolis KL, Asche SE, Bergdall AR, Dehmer SP, Groen SE, Kadrmas HM, et al. Effect of home blood pressure telemonitoring and pharmacist management on blood pressure control: a cluster randomized clinical trial. JAMA. (2013) 310:46–56. doi: 10.1001/jama.2013.6549

17. Leeman M, Dramaix M, Van Nieuwenhuyse B, Thomas JR. Cross-sectional survey evaluating blood pressure control ACHIEVEment in hypertensive patients treated with multiple anti-hypertensive agents in Belgium and Luxembourg. PLoS One. (2018) 13:e0206510. doi: 10.1371/journal.pone.0206510

18. Omboni S, Caserini M. Effectiveness of pharmacist’s intervention in the management of cardiovascular diseases. Open Heart. (2018) 5:e000687.

19. Curigliano G, Lenihan D, Fradley M, Ganatra S, Barac C, Blaes A, et al. Management of cardiac disease in cancer patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol. (2020) 31:171–90. doi: 10.1016/j.annonc.2019.10.023

20. Heidenreich P, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, et al. 2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure. J Am Coll Cardiol. (2022) 79:e263–421. doi: 10.1016/j.jacc.2021.12.012

21. Collet JP, Thiele H, Barbato E, Barthélémy O, Bauersachs J, Bhatt DL, et al. 2020 ESC Guidelines for the management of acute coronary syndromes in patients presenting without persistent ST-segment elevation: The Task Force for the management of acute coronary syndromes in patients presenting without persistent ST-segment elevation of the European Society of Cardiology (ESC). Eur Heart J. (2021) 42:1289–367. doi: 10.1093/eurheartj/ehab285

22. Williams B, Mancia G, Spiering W, Rosei EA, Azizi M, Burnier M, et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension: The Task Force for the management of arterial hypertension of the European Society of Cardiology (ESC) and the European Society of Hypertension (ESH). Eur Heart J. (2018) 39:3021–104.

23. Kamphuis JAM, Linschoten M, Cramer MJ, Doevendans PA, Asselbergs FW, Teske AJ. Early- and late anthracycline-induced cardiac dysfunction: echocardiographic characterization and response to heart failure therapy. Cardiooncology. (2020) 6:23. doi: 10.1186/s40959-020-00079-3

24. Bojan A, Torok-Vistai T, Parvu A. Assessment and management of cardiotoxicity in hematologic malignancies. Dis Markers. (2021) 2021:6616265.

25. Shah SP, Dixit NM, Mendoza K, Entabi R, Meymandi S, Balady-Bouziane N, et al. Integration of clinical pharmacists into a heart failure clinic within a safety-net hospital. J Am Pharm Assoc. (2022) 62:575–9. doi: 10.1016/j.japh.2021.11.012

26. Cheng JW. Current perspectives on the role of the pharmacist in heart failure management. Integr Pharm Res Pract. (2018) 7:1–11. doi: 10.2147/IPRP.S137882

27. Anderson SL, Marrs JC. A review of the role of the pharmacist in heart failure transition of care. Adv Ther. (2018) 35:311–23. doi: 10.1007/s12325-018-0671-7

28. Ahmed KO, Taj Eldin I, Yousif M, Albarraq AA, Yousef BA, Ahmed N, et al. Clinical pharmacist’s intervention to improve medication titration for heart failure: first experience from Sudan. Integr Pharm Res Pract. (2021) 10:135–43. doi: 10.2147/IPRP.S341621

29. Wong RSY. Role of Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) in Cancer Prevention and Cancer Promotion. Adv Pharmacol Sci. (2019) 2019:3418975.

30. Varga Z, Sabzwari SRA, Vargova V. Cardiovascular risk of nonsteroidal anti-inflammatory drugs: an under-recognized public health issue. Cureus. (2017) 9:e1144. doi: 10.7759/cureus.1144



OPS/images/fcvm-09-972455-g009.jpg
H | ﬂl | 111 N

ACEI STATIN ANTIPLATELET DIURETIC OTHER NITRATE NSAID

¥ Initiation ™ Cessation





OPS/images/fcvm-09-972455-g006.jpg
IHD H

TN ARRHYTHMIA CTRCD BASELINE HF OTHER

¥ Cardiology Pharmacist Cardiologist/FIT





OPS/images/fcvm-09-972455-t001.jpg
Characteristics
Age (year)

Female

Cancer types

Baseline LVEF (%)

No. of CV drug interventions/patient

Frequency of visits to the clinic

Values are represented as a number (%) or mean = standard deviation (SD).

57411

60 (76)

Breast
Gynecology
GIT

Lung

Other

Mean baseline LVEF
LVEF < 40%
LVEF 41-49%
LVEF > 50%
1

2-4

5-11

1 visit

>2 visits

46 (58)
10 (13)
9 (11)
8 (10)
6(8)
59+ 14
13 (17)
5 (6)
61 (77)
33 (42)
34 (43)
12 (15)
68 (86)
11 (14)

All the variables are baseline characteristics except the frequency of visits to the clinic which

is estimated during follow-up.

CV, cardiovascular; GIT, gastro-intestinal tract; LVEE, left ventricular ejection fraction.





OPS/images/fcvm-09-972455-g005.jpg
Initiation
“ Cessation
¥ Titration

¥ Switching






OPS/images/fcvm-09-972455-g008.jpg
26%

11%

TITRATION

" HTN

u CTRCD

2% ]

18%
15%

9%

27%

SWITCHING INITIATION
IHD ©“ HF ®Arrhythmia ™ Other





OPS/images/fcvm-09-972455-g007.jpg
®HTN
CTRCD

¥ Baseline HF
IHD

= Arrhythmia

® Other






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Cardiovascular drug interventions in the cardio-oncology clinic by a cardiology pharmacist: ICOP-Pharm study



		Introduction



		Materials and methods



		Ethical approval



		Study setting and population



		Iraqi Cardio-Oncology Program-Pharmacist paradigm



		Statistical analysis







		Results



		Characteristics of the studied population with drug intervention



		Cardiovascular risk factors and cardiovascular diseases at baseline and post-initiation of cancer therapy



		Types of cardiovascular drug interventions



		Complementary drug interventions



		Drug interventions based on cardiovascular risk factors/cardiovascular diseases



		Cessation of drugs



		Examples of drug interventions from the real-world practice







		Discussion and conclusions



		Available evidence about the role of a qualified cardiology pharmacist in cardio-oncology



		Patients overload at the cardio-oncology clinic



		Gender, cancer diagnosis, cardiovascular risk factors, and cardiovascular diseases



		Cardiovascular drug interventions with a complementary approach



		Cardiovascular drug initiation



		Cardiovascular drug dose titration



		Cardiovascular drug switching



		Cessation of drugs



		Iraqi Cardio-Oncology Program-Pharmacist paradigm







		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		Abbreviations



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Cardiovascular Medicine

Cardiovascular drug
interventions in the
cardio-oncology clinic by a
cardiology pharmacist:
ICOP-Pharm study











OPS/images/fcvm-09-972455-g002.jpg
Patients referred to cardio-oncology clinic
333

Patients without drug Patients with drug interventions by the heart
interventions** team (included in the study analysis)

121 (60%) 79 (40%)







OPS/images/fcvm-09-972455-g001.jpg
Patient 1

Interview, registration, & report
suggested drug interventions by
a cardiology pharmacist’

Patient 1 ° Patient?2

= mmm s == Interview, registration, & report
suggested drug interventions by
a cardiology pharmacist’

Echocardiography by a
cardiologist™**

|

Patient 1

Cardiologist-Pharmacist

Patient 1

Patient-Centered Decision

Discussion






OPS/images/logo.jpg
’ frontiers | Frontiers in Cardiovascular Medicine






OPS/images/fcvm-09-972455-g004.jpg
TITRATION SWITCH CESSATION INITIATION

¥ Cardiology pharmacist Cardiologist/ Cardiology FIT





OPS/images/fcvm-09-972455-g003.jpg
SMOKING

DM

HTN

IHD

STROKE/TIA

HF

DVT

AF

100%

¥ Baseline CVRF/CVD CVD Post Cancer Therapy







OPS/images/cross.jpg
@ Check for updates.





OPS/images/fcvm-09-972455-t005.jpg
CVRF/CVD Total no. of drug interventions (%)

HTN 46 (28)
IHD 39 (24)
CTRCD 38 (23)
Baseline HF 27 (16)
Arrhythmia 11 (7)
Other 4(2)
Total 165 (100)

CV drug interventions are performed mainly in HTN followed by IHD and CTRCD.
CVD, cardiovascular disease; CTRCD, cancer therapy-related cardiac dysfunction;
CVRE cardiovascular risk factor; HE heart failure; HTN, hypertension; IHD,
ischemic heart disease.
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Drug initiation is the main type of cardiovascular drug intervention by the heart team
members at the cardio-oncology clinic.
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The main types and sub-types of drug interventions are classified after study data
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Hypertension and DM were the main CVRE and IHD and HF were the most CVD among
the study population.

AR atrial fibrillation; CVD, cardiovascular disease; CVRE cardiovascular risk factor; DM,
diabetes mellitus; DV'T, deep vein thrombosis; HE, heart failure; HTN, hypertension; IHD,

ischemic heart disease; TIA, transient ischemic attack.





