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DECLARATION

Cancer is a complex disease, which renders cancer patients in need of significant pharmaceutical supportive
care, to reduce the complications of the disease and cancer drug therapy. Therefore, optimising cancer
supportive care may enhance patients’ outcomes, improve quality of life (QoL), reduce hospital

length-of-stay (LOS) for complications or adverse events, and decrease healthcare cost.

Lately, the oncology clinical pharmacists are playing a quite important role in cancer care. Over the last two
decades, the field of oncology clinical pharmacy has grown due to improved knowledge, and experience.
The roles of pharmacists have shifted from being a "drug-oriented" to a more "patient-oriented" service,
much as the transformation in oncology management from a "disease-focused" to a "patient-focused"

approach.

I have been working as an Advanced Oncology Clinical Pharmacist at the National Centre for Cancer Care
& Research (NCCCR) in Qatar since 2007, and as an Adjunct Faculty in the College of Pharmacy at Qatar
University since 2011. I have been leading the clinical pharmacy services at NCCCR since 2014, with
strong commitment to enhancing cancer patients' clinical outcomes. I've worked on several research projects
over the past ten years and have provided answers to a variety of research topics that have helped us
optimise practice and improve clinical outcomes. A significant portion of my work focused on the optimal
use of antimicrobial agents and enhancing palliative care and drug/disease related symptoms management to

enhance therapeutic effectiveness while reducing side effects and enhancing patients' quality of life (QoL).

I designed, led, and completed a variety of research projects that were inspired by the gap in clinical
practise, while building a substantial body of research along the way. Numerous research papers that I
produced have been published in highly ranked peer-reviewed journals and are eligible for inclusion in my
thesis. With the help of my supervisor, I have carefully selected six significant cancer supportive care

research studies that I have conducted and published to be included in this PhD thesis.
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ABSTRACT

According to the 2022 World Health Organisation (WHO) statement, cancer was the world's leading cause
of death in 2020, accounting for up to 10 million deaths, close to one in every six. Whereas, the 2020 UK
Cancer Research report showed that in England and Wales, more than 375,000 cases are diagnosed with
cancer every year during the period of 2016 - 2018, with 167,147 cases of fatalities over 2017-2019 (Cancer
Research UK, 2020). A cancer diagnosis and its following treatment can have an overwhelming effect on a
patient's QoL, as well as on the life of their family (NICE, 2019). Regardless of their individual
circumstances, cancer type, stage, or anti-cancer medication, all cancer patients have a fundamental right to
supportive care (NICE, 2019). Hence, it is crucial to optimise cancer supportive care, in order to improve
patients' clinical outcomes, compliance with therapy, QoL, and cost effectiveness of cancer care, as well as

to ensure that cancer patients get the most out of their anticancer treatments.

Real-world studies enable oncology healthcare professionals to comprehend regional variances in clinical
practise and the reported real-world outcomes. RCTs frequently exclude participants with co-morbid
conditions, advanced age, and low performance status. This leaves a gap in the body of knowledge regarding
the effectiveness and safety of cancer therapy for this cohort of patients. Therefore, it is necessary to have a
deeper knowledge of Real-World Evidence (RWE) to better understand therapy outcomes in real practice
(Banerjee and Prasad, 2020).

The Multidisciplinary Team (MDT) approach has been proven to improve patients’ clinical outcomes. The
oncology pharmacist is a core member of cancer MDTs in Qatar. Over the last 15 years, oncology clinical
pharmacists have been showing a significant independent role in cancer supportive care in Qatar, which

significantly reflects on clinical, economic, and psycho-social outcomes of cancer patients.

This thesis contributes to cancer supportive care real-world research, and different approaches towards
improvement of therapeutic outcomes. It includes six studies, with a considerable representation of different
real-world research methodologies, including a retrospective cohort study, a prospective cohort study, a

healthcare survey, a Point Prevalence Survey (PPS), a systematic review, and a mixed method study.

The aim of the KP1 study was to assess the impact of the oncology pharmacists' interventions during the
discharge reconciliation process in the outpatient pharmacy. This study included a total of 4293 orders of

medications for 591 patients/prescriptions. The results revealed a sum of 278 (47%) prescriptions required
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pharmacists’ interventions. Plus, 32% (190/591) of the prescriptions had medication discrepancies, and 21%
(122/591) had medication errors, as detected by the pharmacists. In KP2, the purpose was to assess how
different healthcare providers (HCPs) perceived the oncology clinical pharmacy service in NCCCR. The
results showed that different oncology HCPs in Qatar perceived a growing need for the clinical pharmacy
profession in the following proportions: 96% for pharmacists, 90% for doctors, and 64% for nurses, with
statistical significance (p=0.002). The majority of respondents noted that the clinical pharmacy service has
the greatest influence with detecting medication errors (85%), patients’ education (82%), and participation

in clinical rounds (82%).

Focusing on cancer drugs related complications, KP3 aimed to assess the safety of Bone-Targeting Agents
(BTAs) in bone metastasis. This study included 271 patients who received 1141 doses of BTAs (denosumab
and zoledronic acid). The results showed — with statistical significance — that in Qatar’s population
hypocalcaemia was more frequent in denosumab patients than zoledronic acid patients. Whereas, about 60%
of hypocalcaemia patients on both drugs did not receive calcium or vitamin D supplements. KP4 was a
systematic review, aimed to identify the most popular techniques for diagnosing and managing the
haematological Immune Related Adverse Events (irAEs) with the use of Immune Checkpoint Inhibitors
(ICIs) by analysing the published data from case reports and case series. This study included 49 articles in
total, with 118 cases reported haematological irAEs with ICIs. It concluded that, the most frequent irAEs
were thrombocytopenia, haemolytic anaemias, and aplastic anaemias. Furthermore, steroids were used in
68% (80/118) of the reported events for the management of haematological irAEs, with a failure rate of 20%
(16/80).

KP5 and KP6 are two studies focused on Antimicrobial Stewardship (AMS). KP5 was a PPS conducted to
identify the prevalence of antimicrobial use for oncology patients in Qatar. It showed that by including 58
inpatients, the overall prevalence of antibiotic use was 43% (25/58). However, the compliance with the
regional prescribing restriction requirements fell short of expectations, as only 58% (19/33) of prescriptions
were issued by privileged prescribers. While in KP6, the study's aim was to assess the level of AMS
knowledge, outcomes, and barriers among Qatar's cancer management team. This study included a total of
219 prescriptions during the course of the 6 PPSs. The results showed that the compliance continued to be
low as 60% (similar to KP5). Yet, educational interventions resulted in significant improvement, with an

overall compliance rate of 96%.

In conclusion, this thesis will address the published real-world studies conducted using a variety of
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methodologies on cancer supportive care in Qatar, and shed light on recommendations and strategies for

improving the outcomes of this type of care, as well as how they relate to clinical practise.
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1. INTRODUCTION
1.1. Importance of Optimising Cancer Supportive Care

Cancer is a complex disease with multiple complications. Supportive care in cancer aims to prevent and
manage disease and treatment related complications, to control symptoms, improve QoL, prolong overall
survival, and maintain cost effectiveness (Popescu et al., 2021a). National supportive care societies in
different countries such as France (Association Francophone des Soins Oncologiques de Support), Italy
(Network Italiano Cure di Supporto in Oncologia), Russia (Russian Society of Supportive Care in
Oncology), India (Indian Association of Supportive Care in Cancer), and Japan (Japanese Association of
Supportive Care in Cancer) promote cancer supportive care and enhancement programmes (Popescu et al.,
2021b). Moreover, different guidelines including the Multinational Association of Supportive Care in
Cancer (MASCC), the American Society of Clinical Oncology (ASCO), and the European Society for
Medical Oncology (ESMO) highlight the significant need for supportive care in cancer management
throughout the whole journey, from diagnosis through treatment to post-treatment care (MASCC, 2021).
ASCO guidelines was the first in 2012 to state the importance of early cancer supportive care (Osman et al.,
2018). This was later endorsed by the ESMO guidelines (Popescu et al., 2014). As per the MASCC
definition “cancer supportive care includes management of physical and psychological symptoms and side
effects to improve the quality of rehabilitation, secondary cancer prevention, survivorship, and end-of-life
care”. Additionally, it was highlighted by the MASCC that some of the strategies were proposed to optimise
cancer care such as focusing on mitigation of cancer symptoms and complications, preventing/reducing
treatment related toxicities, and improving communication between patients and HCPs to boost patients’
knowledge about disease and prognosis. In addition, MASCC emphasised the recommendations to focus on
supportive care to ease therapy related complications to promote the benefit from active therapy, moderation
of the emotional burden on patients and their families, and providing psychosocial support for cancer

survivors (MASCC, 2021).

Cancer care cost is high and is predicted to further increase in the future due to the increase in population,
aging, and improved survival rates, along with changes in treatment patterns and costs of care after cancer
diagnosis. In addition, despite the advancement of cancer management, a substantial portion of cancer
patients continue to experience morbidity and symptoms that need further care, which adds to therapy cost.

The global financial burden of cancer care has increased as a result of the rise in cancer incidences,
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emergency care hospitalisations, early intensive care unit admissions, and expenses of complications’
management (Berman et al., 2020). Therefore, cancer supportive care and preventing/managing morbidity
associated with Systemic Anti-Cancer Therapy (SACT) is a serious public health and financial burden.
Published evidence has shown that timely access to cancer supportive care can increase survival rates and
quality of life while also reducing health costs (Basch et al., 2017; Cooksley et al., 2018; Monnery et al.,
2018).

1.2. Multidisciplinary/Interdisciplinary Approach to Cancer Care

Optimisation

Since 1995, multidisciplinary teams (MDTs) have been advocated as an essential component of the best
cancer care, and acknowledged as best practice by governments, academic societies, and cancer
organisations around the world. The use of MDTs in cancer care is a natural progression that takes into
account the advancements made by various professions and disciplines, as well as the use of several
treatment modalities and patient support programmes. Cancer screening, service planning, and clinical care
for cancer patients and survivors are all influenced by the application of the multidisciplinary/
interdisciplinary approach with a wide range of professions involvement. Global data showed that applying
MDTs approach to practices is projected to increase long-term survival to 70%. It has additionally reflected
on the total survival that is expected to increase to 60% by 2035 (Selby et al., 2019), while, it was presented
in the literature that the 5-year overall age-standardised relative survival rates for the time periods

2007-2011, 20122016, and 2017-2021 were, respectively, 38.3%, 40.6%, and 42.9% (Li et al., 2022). .

A clinical trial performed in Ohio, US, observing 610 cancer patients, showed that an interdisciplinary
approach to cancer care significantly improved patient outcomes. The aim of this trial was to assess the
impact of standard care for patients with Stage III or IV lung, gastrointestinal, or gynaecologic cancer prior
to and post the implementation of an interdisciplinary Supportive Care Team (SCT) in routine patient care.
As a result, the introduction of the interdisciplinary approach led to a significant impact on the

Health-related quality of life (HRQOL) (Daly et al., 2013).

Currently, the Oncology Clinical Pharmacist is a core member in advanced practice and healthcare systems,
and Cancer MDTs, with responsibilities to offer evidence-based recommendations for a safe and acceptable

use of medications. Many articles acknowledge the significant role of the oncology pharmacists in patients’
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supportive care as a member in the SCT and MDTs, reflecting this role in improving clinical outcomes
(Bosnak et al., 2019; Holle et al., 2020). AMBORA trial is a randomised trial that was developed to assess
the impact of pharmacological and pharmaceutical care by the oncology pharmacists on medication safety
and oncology patient-reported outcomes during treatment with new oral SACT. The study results showed
that when compared to the control group, the intervention group's antitumor drug-related issues were notably
reduced (3.85 v 5.81 [mean], P= 0.001). Additionally, the intervention group's risk of death, serious side
effects, medication discontinuation, unplanned hospitalisations, and other outcomes were statistically
significant in their favour with an HR of 0.48 (95% CI, 0.32 to 0.71, P=0.001 (Diirr et al., 2021). Therefore,
oncology pharmacy service development and incorporation into the multidisciplinary team of oncology
improves the holistic patient-centred approach and maximises the safety and efficacy of SACT. One benefit
of incorporating the role of the oncology pharmacist into the multidisciplinary patient-centred practise of
cancer management is a reduction in potentially fatal medication incidents and cancer drug administration
errors. Another benefit is working with oncologists to select the best cancer drug regimens for patients. This
in addition to the benefit of preventing potential occupational risk to the healthcare professionals (HCPs)
who handle cancer drugs, whilst providing patients with the best therapeutic options. (Diirr et al., 2021; Hin

and Hong, 2019).

1.2.1 Interdisciplinary Approach to Cancer Care Optimisation in Qatar

Per Qatar National Cancer Registry (QNCR) 2018, a total of 2137 cases were diagnosed in 2018, with a
crude incidence rate of 77.42 per 100,000, and 207 mortality cases. Remarkably, the first national cancer
control programme in the GCC was introduced in 2011 by Qatar. Cancer treatment in Qatar was
revolutionised by the National Cancer Strategy “A Path to Excellence” (2011-2016) and its companion
document, “the Qatar National Cancer Research Strategy” (2012) (Qoronfleh, 2020). Cancer mortality rates
have now become comparable to those in nations with long-standing national cancer strategies (Allemani et
al., 2018). Since the National Cancer Strategy was introduced in Qatar in 2011, significant progress has been
made. Cancer services that are formally implemented as per the international standards are producing results
on equivalence with those of nations with a longer history of comprehensive cancer care. Before the
development of Qatar’s current evidence-based guidelines and robust healthcare standards, Qatari cancer
patients used to seek cancer care abroad in western cancer centres. However, the populace now has more
faith in cancer services provided in Qatar, as seen by the constant rise in demand for those services,
particularly among Qataris (Qoronfleh, 2020).
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Interdisciplinary and multidisciplinary approaches are prominent in healthcare management in Qatar. This is
reflected by the Cancer National Advisory Workgroups that were formulated and managed by Qatar’s
Ministry of Public Health (MoPH) as a national clinical advisory council for each cancer type. Those
advisory groups are made up of interdisciplinary representation of HCPs from different major health sectors
in Qatar including, HMC, the Primary Health Care Corporation (PHCC), and private centres. They serve as
knowledgeable resource organisations for the State of Qatar and the MoPH regarding the requirements of
particular cancer populations. In addition, for each type of cancer, fourteen specialised medical
multidisciplinary teams (MDTs) have been formally established. In 2015, new positions have been created,
including those of MDT and Patient Pathway Coordinators, as well as the addition of Clinical Pharmacists
with international postgraduate training (Doctor of Pharmacy or Master’s degree) and Cancer Clinical Nurse
Specialists with locally delivered Master’s in Cancer Nursing degrees (Qoronfleh, 2020). Hence, as a
member of the breast, lung and palliative care national clinical advisory councils and MDTs, I have

contributed to this national strategy.

In addition to their role on the national advisory councils, the Oncology Clinical Pharmacists are heavily
involved in the interdisciplinary cancer clinical care in Qatar (NCF, 2022). They contribute to the safe and
effective use of SACT in different settings, from planning and selection, prescribing, forecasting, and patient
education to monitoring. They offer the oncologists expert guidance in selecting the right SACT for a
particular malignancy and constructing a personalised SACT based on the patients' fitness and suitability for
SACT. Furthermore, they are heavily involved in the development of standardised SACT protocols to avoid
the risk of seriously adverse events due to prescribing errors. In addition, oncology pharmacists guarantee
the clinical integrity of SACT for full anti-neoplastic effective use and safe administration of these
medications by nursing staff. Most importantly, they play an essential role in providing direct patient care
services like medication counselling for patients and their caregivers to better understand their SACT, and
drug monitoring and therapeutic management (e.g., making sure patients receive enough pre-medications for
administration of SACT). Moreover, they are heavily involved in oncology clinical guidelines and policy
writing, updating, and monitoring. As I’m the oncology clinical pharmacy services leader, I have a strategic
opportunity to share clinical, research and academic ideas with leaders on corporate and national levels and
share findings and recommendations to reach the optimum patients’ goals as per the international

best-practice.
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1.3. Importance of Real-World Evidence in Optimising Cancer Supportive

Care

Randomised controlled trials (RCTs) are considered the "gold standard" for evaluating the efficacy and
safety of novel treatments to the standard of care (Sibbald and Roland, 1998). Well-designed RCTs will
grant an equal distribution of factors to reduce the impact of confounding bias on key outcomes between
treatment groups. RCTs use methods including allocation concealment, blinded assessment, and
intention-to-treat analysis to further minimise bias and warrant that variations in outcomes across treatment
groups can be attributed to the study interventions (Collins et al., 2020). Accordingly, RCTs' key strength is
their superior internal validity, which allows the assessment of the effectiveness of therapies. However, due
to the discrepancy between the patient population and care delivery in real-world settings, RCTs have low

external validity, limiting its generalisability (Tang et al., 2023).

According to Tang et al. (2023), only 3% of cancer patients are recruited in RCTs, clinical trial participants
do not accurately reflect the whole patient population. Despite the fact that older patients are more
frequently diagnosed with cancer, older patients (65 years of age and older) are more frequently
underrepresented in RCTs. The underrepresentation of patients with complicated health concerns,
socioeconomic deprivation, and members of racial and ethnic minorities is another issue. RCTs may not be
able to collect enough information on the efficacy and tolerability of the tested therapies in patients with
co-morbidities and a low performance status as a result of this (Murthy et al., 2004). Additionally, due to the
sample size and follow-up period, RCTs are limited in their capacity. As a result, RCTs are limited in their
ability to provide results that represent patients who are underrepresented and results with unusual and
persistent adverse effects, particularly those with late onset that could happen after the RCT is over (Tang et

al., 2023).

Currently, there is an increased interest in Real-World Evidence (RWE), as it covers those gaps of the RCTs.
Real-World Data (RWD) have the advantage of being collected from patients during ordinary medical care.
Studies that use this data therefore include a wider cross-section of the patient population than RCTs,
perhaps leading to more generalizable findings with higher external validity. Real-world investigations can
be carried out more quickly and cheaply than traditional RCTs, when the necessary infrastructure and data
are available. In comparison to RCTs, studies employing RWD often have larger sample numbers and longer

periods of follow-up, facilitating the identification of late and unusual side effects. RWE can therefore
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provide insights into broader, more diverse patient groups in everyday practise, which contrasts with and
adds to the information derived from the research of rigidly specified, homogeneous individuals in RCTs.

Hence, RWE is as crucial as the RCTs.

Therefore, in 2018, the United States (US) Food and Drug Administration (FDA) initiated the framework of
the RWE Programme. As per FDA definition, RWD refers to “patients’ data that is collected through a
variety of sources such as electronic health records (EHRs), medical claims and billing data, data from
product and disease registries, and patient-generated data (includes in-home-use settings and mobile
devices)”. While RWE is defined as “the clinical evidence obtained from the analysis of RWD that provides
information about usage, risks, and benefits of a medical product derived from sources other than

traditional randomised clinical trials” (Schurman, 2019).

RWE is increasingly being used to optimise cancer supportive care, as it provides a wealth of information on
how treatments and interventions work in real-world settings. It can be used to assess the effectiveness of
cancer supportive care interventions and treatments in real-world settings. For example, RWE can be used to
compare the effectiveness of different interventions, such as chemotherapy and radiation therapy in different
settings. Moreover, it can also be used to identify areas where supportive care interventions may be lacking,
or to identify unmet needs in cancer survivorship (Nabhan et al., 2019). RWE can also be used to evaluate
the safety and effectiveness of cancer supportive care interventions. For example, RWE can be used to
evaluate the risk of adverse events associated with a particular intervention. Additionally, RWE can be used
to assess the cost-effectiveness of a particular therapy alternative, as well as to assess the quality of cancer
supportive care services. Finally, RWE can actively identify gaps in cancer supportive care, which may
reflect on policy decisions updates and identifying areas where additional resources may be needed

(Banerjee and Prasad, 2020; Tang et al., 2023).

Lately, we see that RWE has drawn a lot of attention in helping the US FDA’s registration of new treatments
and label extensions. A recently published systematic review on FDA.gov oncology approvals from 2015 to
2020 were examined. This study discovered that successful oncology product approvals complemented
efficacy data from single-arm trials with results from external control real-world investigations. Plus, it was
found that 11/133 initial and 2/573 supplementary oncology approvals included RWE from 2017 till 2020.
All real-world studies were retrospective in design, with chart reviews as the most frequent data source and
overall response rates, such as in the pivotal trial, as the most frequent main outcome (Arondekar et al.,

2022).
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Real-World studies form the foundation of the majority of my research. My research aim- in general and in
this thesis in particular- is to analyse real-world data on cancer supportive care, as well as to assess the
effectiveness of therapies and any gaps in current approaches to cancer management, in addition to
evaluating the critical role of each healthcare discipline in supporting patients’ care and ensuring a

successful treatment course, focusing on the oncology pharmacists.

Hence, taking into consideration the above mentioned aim, this PhD thesis is divided into three chapters (1)
the role of oncology pharmacists in optimising cancer supportive care in Qatar; (2) the management of
cancer patients’ complications; (3) antimicrobial use in cancer supportive care in Qatar. In each chapter, I
discuss and reflect on two KPs. For each KP, a brief is given on the literature review, the purpose for the
study, a concise summary of the results, in addition to, the reflection of my work on literature and its impact

on clinical practise.
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2. CHAPTER 1 - The Role of Oncology Pharmacists in

Optimising Cancer Supportive Care in Qatar

2.1. Article Review and Rational of The Study

Over decades, the oncology clinical pharmacists’ role expanded, from the clinical and safety checks
during dispensing cancer-related medications in inpatient and outpatient pharmacy settings, to the
collaborative decision making on the treatment plans with the clinical team and direct patients’ care at
bed side and ambulatory care clinics (Holle et al., 2020). Different studies showed the importance and
the impact of the clinical pharmacists’ interventions that significantly improved patient-reported
outcomes, for example Liekweg et al’s study that focused on breast and ovarian cancers in 2012
(Liekweg et al., 2012). Whereas, the integration of the clinical pharmacist role in ambulatory setting
have been investigated in many trials since 1982 to date. Furthermore, participation of pharmacists in
outpatient pharmacy services for cancer patients improved symptom, satisfaction, and wellbeing scores
(Diirr et al., 2021; Maleki et al., 2019). A good example of that is the oral SACT programme managed
by pharmacists, which improved tyrosine kinase inhibitor adherence rates in chronic myeloid leukaemia

patients by approximately 23% (Lam and Cheung, 2016).

From the perspective of outcomes, the impact of a pharmacist-led interdisciplinary patient care activities
led to improvements in symptom scores for pain, nausea, and constipation (Valgus et al., 2010).
Evidently, we can track different models worldwide of positive clinical and economic outcomes that
resulted in the extension of the oncology pharmacist clinical role. Starting with the clinical outcome, in
China, a pharmacist-managed oncology outpatient clinic showed the effectiveness of pharmacist
interventions in resolving drug related problems (DRPs) and improving adverse reactions (Zhao et al.,
2021). They were able to record 316 DRPs, identifying adverse drug reactions (ADRs), drug
interactions, untreated indication, and non-adherence. In this study, 261 (82.6%) DRPs were resolved,
and 345 (90.3%) interventions were accepted by patients or physicians. Likewise, in Singapore,
pharmacists' interventions in pharmacist led oncology clinics were identified as clinically ‘significant’ or
‘very significant’ and showed potential positive influence on patient outcomes (Chew et al., 2015).
Additionally, in the US, pharmacist-managed oral SACT clinic played a proactive role to identify
preventable medication errors, manage adverse drug reactions, monitor medication therapy, and improve
patients’ adherence. Hence, from those models, we can recognise the significant impact of oncology

pharmacists on the direct and indirect patients’ outcomes, including significant statistical and clinical
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prevention of adverse events and patient satisfaction (Diirr et al., 2021). Therefore, in the United
Kingdom (UK), the British Oncology Pharmacy Association (BOPA) encourages pharmacists and nurses
to continue their work as non-medical prescribers (NMPs) and enhance their roles within the cancer
services team. This can be seen through BOPA’s 2018 statement, there are multiple potential models,
with a concentration on Oncology/Haematology Out-Patient Clinic Models, for pharmacists to work as

NMPs (BOPA, 2018).

The oncology pharmacists’ interventions impact is not only limited to the clinical outcomes, but it also
has direct economic and financial impacts. In Japan, pharmacist collaboration to oncologist outpatient
clinics provided economic benefit, where the pharmacists’ interventions achieved more than 100,000 US
dollars savings in 1 year (Kamata et al., 2017). Another review article from the US highlighted the cost
effectiveness reflected by applying pharmacists’ managed therapy approach for patients’ post stem cell

transplant (Merten et al., 2013).

In our institute — the National Centre for Cancer Care & Research (NCCCR) — the main and the only
cancer centre in Qatar, the crucial role of the oncology pharmacists was identified, then the clinical
pharmacy service was applied since 2009. Therefore, it was essential to measure the impact of the
oncology pharmacists’ interventions on patient care as represented in Key Publication 1 (KP1), and to

assess the HCPs’ perception towards the oncology clinical pharmacy service, which is reflected in Key

Publication 2 (KP2).

2.2.The Role of the Oncology Pharmacist in Decreasing Medication Discrepancies

Oncology patients usually have complex medication profiles. Therefore, hospital discharge is a sensitive
step in oncology patients’ care, during which there is a high chance of medication discrepancies,
including but not limited to therapeutic duplications, omissions, unnecessary medications, and confusion.
This said, discharge reconciliation is a critical step to prevent DRPs. During the process of discharge
reconciliation, the most appropriate and accurate list of medications the patient should be taking after
discharge should be created. It should consider certain factors, such as newly prescribed, discontinued,

adjusted, and continued home medications, as well as those put "on hold" during admission. (Wong et

al., 2008).

The goal of the pharmacist at discharge is to review the medications the patient was taking prior to

admission and those initiated at the hospital in order to conclude the medications the patient should be
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taking post-discharge, aiming to ensure that all changes are intentional, whilst resolving any
discrepancies. As per the American Society of Hospital Pharmacists (ASHP), the application of this
concept resulted in the decline in the percentage of patients discharged with medication errors from 76%
to 47%, and with the average number of medication errors decreasing from 2.5 to 1.8 errors per patient

(Pedersen et al., 2017).

Thus, as in many other institutes, the oncology pharmacists pertain a critical role in medication
reconciliation, as it starts upon admission with the clinical pharmacist and ends upon discharge with the
outpatient pharmacist. As a result, our oncology outpatient pharmacists play a vital role in preventing

and adjusting discharge medications discrepancies (Aje et al., 2021).

In this study, the aim was to evaluate the impact of the interventions of the oncology pharmacists in the
outpatient pharmacy during discharge reconciliation, and its reflection on reducing medication errors and
discrepancies. Meanwhile, it also detected the most common medication-related problems amongst our

population.

This work was published in the ACTA Scientific Cancer Biology Journal and here it’s referred to as Key
Publication 1 (KP1).

2.2.1. Methodology

This study was a prospective observational cohort study. All adult cancer (oncology and haematology)
patients that were discharged from any inpatient unit (ward 1, ward 2 and palliative care unit) in NCCCR
were included. However, the ambulatory care patients who were discharged from the Short Stay unit or
the SACT infusion (Day Care) unit were excluded. The duration of the study was 10 months (from April
2014 to January 2015).

To benchmark our findings, the definition of prescribing medication errors of ASHP Guidelines 1993
was used, stating that, it is the incorrect drug selection (based on indications, contraindications, known
allergies, existing drug therapy, and other factors), dosage form, dose, route, concentration, rate of
administration, or usage directions of a prescribed drug that a doctor has prescribed or privileged to

prescribe.

To note, the definitions of medication discrepancies (intentional and unintentional) according to
(Lehnbom et al., 2014), are: 1) Medication discrepancy: “A difference between the medication recorded

as prescribed for a patient and the current medication reported by a patient”. 2) Intentional medication
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discrepancy: “A doctor decides to change a patient’s medication regimen, hence what was recorded as
prescribed and what medication is being taken by a patient are different”. Whereas, 3) Unintentional
medication discrepancy: “Any unexplained difference between what was recorded as prescribed and

what medication is being taken by a patient” (Lehnbom et al., 2014).

To identify any discrepancies or errors, the pharmacists were revising all the discharge order details
(including calculation errors, writing trade or brand name, weight based dosing, extra doses, wrong
medication, wrong route, wrong dose, wrong interval, wrong rate, incomplete orders, unclear orders and
any other unacceptable order details) and reconciling the discharge prescriptions with the medication
history of the patient before and during the admission (including medication name, dose, frequency, and
route of administration). The outpatient oncology pharmacists’ interventions were identified,
communicated with the prescriber, and documented in the data collection sheet identifying the
acceptance/ rejection of the recommendations. Consequently, all interventions were classified as either

medication discrepancies or medication errors.

The study's list of discrepancies included but were not limited to the following: prescribing without
authorization, inaccurate home dose of medication, the need for an additional medication, untreated
conditions, duplication therapy, alternative therapies, medication use without a prescription,

inappropriate duration, and the need for an appropriate laboratory test.

Since Qatar welcomes multinational HCPs, it was expected that a subjective approach may impact data
accuracy due to the variable backgrounds and approaches. Therefore, to overcome this limitation, a
standardised form was developed to be completed by the pharmacist to include the details of the

identified intervention, where an extensive review was conducted before including any data for analysis.

2.2.2. Key Results

A total of 591 patients/prescriptions of 4293 medication orders were included in our study. A sum of 278
(47%) prescription required the pharmacists’ interventions. The pharmacists were able to identify 32%
(190/591) of prescriptions with medication discrepancies, and 21% (122/591) prescriptions with

medication errors.

Effectively, the outpatient oncology pharmacist played a significant role in identifying medication errors
and preventing patients’ harm as follows: incomplete orders (69/1000 orders), wrong dose (37/1000

orders) and orders of extra doses (22/1000 orders), as illustrated in table 1.

Page 28



OPTIMISING CANCER SUPPORTIVE CARE IN QATAR

Table 1 - Types and frequency of medication errors (N= 122)

Medications Errors Prevented by Pharmacist Number (%0) Rates Per 1000 Orders
Incomplete Order 42 (34%) 69
Wrong Dose 22 (18%) 37
Extra Doses Given 13 (11%0) 22
Wrong Interval/Rate 13 (11%) 22
Wrong Medication 8 (7%) 12
Trade Name 4 (3%) 6
Calculation Errors 2 (2%) 3
Unclear Order 2 (2%) 3
Weight Based Dosing 2 (2%) 3
Wrong Route 0 (0%0) 0
Others 14 (12%) 23

Table 2 - Types and Frequency of DRPS (N = 190)

Types of DRPs Number (%)
Prescribing Without Privilege 56 (29%)
Additional Drug Required 45 (24%)
Alternative Therapy 33 (17%)
Inappropriate Duration 14 (7%)
Duplication Therapy 9 (5%)
Untreated Condition 8 (4%)
Medication Use Without 3(2%)
Indication

Inaccurate Home Dosing 3 (2%)
Dose Missed 3 (2%)
Appropriate Lab Recommended | 2 (1%0)
Others 14 (7%)

As presented in table 2, the most common DRPs were prescriptions without privilege 29%, additional

drug requirement 24%, and the need of alternative therapy 17%.
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2.2.3. Limitations

During the course of the study, it was configured that the form used to document the interventions did
not capture the amount of time required to resolve each problem, limiting the ability to evaluate the
effect on the pharmacists’ workload and the patients’ waiting time. Hence, the average time per
intervention was extrapolated from the literature to be minimum of 8 minutes approximately, including

calling the physician and the actual correction of the prescription (Onatade et al., 2017).

2.2.4. Reflection and Impact

An Observational Cohort Study (OCS) can either be a Prospective Cohort Study (PCS) or a
Retrospective Cohort Study (RCS). KP1 is an example of PCS that presents RWE. When correctly
conducted, the PCS has the strongest level of evidence when compared to other observational study
designs (Setia, 2016). KP1 study had very limited bias potential, as all patients during the study period
were included with no selection bias. Also, the intervention of the pharmacist was a one-time event, at

the time of the visit with no subject loss bias.

This study is one of the unique studies that focused on the impact of oncology pharmacists’ interventions
in Qatar and in the GCC. The results of this study showed significant impact on patients’ care and safety
outcomes. This led to a change of practice to be as follows: 1) the study methodology was introduced to
practice, where currently, Oncology Pharmacists in Qatar are revising all the discharge orders to identify
prescriptions with medication discrepancies and medication errors. 2) The identified clinical
interventions are to be documented in patients’ files using a “Pharmacists’ Clinical Interventions” form
(that was used in the study), including the acceptance by prescriber, the level of the impact, the action,
the need for follow-up, etc. The report of the identified, solved, and documented clinical interventions is
now one of the pharmacy Key Performance Indicators (KPIs). Moreover, it is used as a tool to evaluate
the pharmacists’ performance as an element of the annual appraisal, evaluating the contribution of the
pharmacists to the patients’ care, cost saving, and workload. 3) To give the pharmacists the time to focus
on the clinical aspect of the medications review, two approaches were applied: a) Automation and
Medication Dispensing Solutions were introduced to practice and b) the role of the pharmacy technicians
was expanded to cover more dispensing tasks to free the pharmacists for more clinical tasks. An
economic impact and cost benefit study was recently published, showing that, in the NCCCR
environment, the clinical pharmacist intervention is a cost-beneficial practise. This is due to how it

prevents Adverse Drug Events (ADEs) and has significant financial advantages compared to the
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intervention's cost. During a 3-month follow-up period, the oncology pharmacists conducted and
documented a total of 1,352 interventions. The overall benefit was 53,834,206 US dollars, which
included cost avoidance of 53,492,040 US dollars and cost savings of 342,166 US dollars, primarily as a
result of the medication dose reduction and advice to take additional medications. After conducting
sensitivity analyses to validate the accuracy of the findings, the benefit-to-cost ratio was

174:1(Abushanab et al., 2022).

The KP1 study was cited on an international level, supporting the need for the clinical pharmacists’
intervention in the oncology settings (Moghli et al., 2021) and (Vanessa Oliveira, 2021), which is an
Integrated Multi-professional Residence and Professional Area of Health Residence Completion Work,

presented to the Federal University of Rio Grande Do Sul Porto Alegre Clinic Hospital.
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2.3. Perception and Expectations of Health Care Providers Towards
Oncology Clinical Pharmacy in Optimising Cancer Supportive Care

Currently, the oncology clinical pharmacists are integral members of the interdisciplinary clinical team.
Based on their education and training, their clinical knowledge, literature evaluation skills, and
understanding of the complexity of cancer care, they are qualified to be a source of evidence-based care
to the patient with cancer, and provide education for both patients and HCPs about SACT and supportive
care medications. This significant role is showed to improve patients’ clinical outcome. They also have
an effective input in the development of policies, standards, clinical protocols, pathways, and guidelines

(Holle et al., 2020).

In Qatar, Oncology Clinical Pharmacists have a national role in, not only managing cancer care, but also
putting the clinical care standards, and national guidelines and policies that govern cancer care.
Oncology Clinical Pharmacists are essential members in different clinical care teams, disease MDTs of
different cancer types, different committees and workgroups, and tumour boards. They are heavily
involved in the development of corporate and hospital policies, standards, clinical protocols, pathways,

and guidelines with collaborative and leading roles (NCF, 2022).

A previous study was conducted in Qatar in 2011, where it investigated the physicians’ perception and
expectations from their experiences with the pharmacists at HMC, the main and largest governmental
healthcare corporation in the country. HMC includes 13 secondary and tertiary care hospitals, NCCCR
being one of them. This study included 205 completed questionnaires with a response rate of 41%. The
main perception of physicians towards the clinical pharmacy service were to educate patients about
appropriate and safe use of drugs (89%), and to attend the health-care team drug related inquiries and
consultations during bedside rounds (57%). Those results were met with a satisfactory level of comfort
and meeting expectations (61% and 65%, respectively). However, physicians reported a poor experience
with pharmacists giving them clinical recommendations (either drug specific or patient specific). To the
best of our knowledge, this was the first and potentially the only study to be conducted on the practice of
clinical pharmacy including oncology/haematology clinical pharmacy in Qatar. However, it did not just
focus on the oncology/haematology specialty. Therefore, little was known about the oncology clinical
pharmacy service and the perception of other HCPs towards it, especially physicians and nurses (Zaidan

etal., 2011).

In this study (KP2), the aim was to assess the perception and expectations of HCPs towards the
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oncology/haematology clinical pharmacy service at NCCCR in Qatar. To our best knowledge, this is the

first study in the Gulf region to focus on this area.

This work was published in the Journal of Oncology Pharmacy Practice, and it is referred to as Key

Publication 2 (KP2).

2.3.1. Methodology

This study was a cross-sectional survey, conducted from January 2018 to May 2018. A validated survey
was developed. To reach the validation of this survey, it was adapted from previously published
qualitative interviews/studies with HCPs in the Arab region and China, after obtaining their permission
of use. Consecutively, the survey was piloted with a sample of 10 HCPs from different specialties to
evaluate the comprehensiveness, readability, and clarity of all questionnaire items. The survey was
directed to HCPs in NCCCR, including physicians, operational (non-clinical) pharmacists, dietitians,
and nurses. Based on the responses, minor modifications were considered, and the final survey was

developed in both the paper and online versions.

To avoid any potential bias, the survey was sent to HCPs to be filled independently, as a
self-administered electronic/paper survey. It was focused on the clinical pharmacy services in NCCCR,
evaluating the perception and expectations of HCPs towards the service, perceived barriers to clinical

pharmacists’ role, and suggested area for improvement.

Hence, it included four domains:

Domain 1: to measure the perception of HCPs towards the clinical pharmacy services.

Domain 2: to measure the expectations of HCPs from the clinical pharmacy services at NCCCR.

Domain 3: to obtain the perceived barriers that can hinder the clinical pharmacists’ role.

Domain4:  to concentrate on areas of improvement regarding clinical pharmacy services at
NCCCR.

The survey was sent to 375 HCPs, including all sub-specialties in NCCCR:
oncology/haematology/palliative care physicians, inpatient/outpatient/IV preparation/chemotherapy

preparation pharmacists, inpatient/outpatient nurses, and dietitians.

2.3.2. Key results
The response rate to the survey was 30%; A total of 112/375 HCPs responded. The majority were
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nurses, 52/112 (46%), followed by physicians 30/112 (27%).
2.3.2.1. Perception

HCPs showed positive perception towards the clinical pharmacy services at NCCCR as shown in Table

3.

Different HCPs showed interest in clinical pharmacy profession in Qatar, as follows 95.7% for

pharmacists, 90% for physicians and 64.2% for nurses, with statistical significance (p=0.002).

Table 3 - Perceptions of health care providers at NCCCR towards clinical pharmacy services (N=112)

n (%)
Statements
Strongly Strongly Median
disagree Disagree Neutral Agree agree (IQR)
= A clinical pharmacist is more helpful when they
are located in the ward/clinic as opposed to 109 2018 316 430384 53(473) 4
having to call them
= It is helpful when a clinical pharmacist checks
0 0 9(8) 43 (38.4) 60 (53.6) 5(1)
orders before they are carried out
* A clinical pharmacist can improve the quality of
0 0 8(7.1) 45 (40.2) 59 (52.7) 5(1)
patient care in a hospital setting
» A clinical pharmacist is a valuable patient
0 1(0.9) 5(4.5) 45 (40.2) 61 (54.5) 5(1)
educator
» A clinical pharmacist is an integral part of the
0 0 32.7) 50 (44.6) 59 (52.7) 5(1)
medical team
» A clinical pharmacist can perform medication 5(1)
0 0 9(8) 43 (38.4) 60 (53.6)
counseling efficiently
» A clinical pharmacist in a clinical ward team is 4(1)
0 0 14 (12.5) 54 (48.2) 44 (39.3)
a requirement for hospital accreditation
» A clinical pharmacist is able to minimise
0 2(1.8) 13 (11.6) 49 (43.8) 48 (42.9) 4(1)
medication errors
= There is increasing interest in clinical pharmacy
0 0 23 (20.5) 46 (41.1) 43 (38.4) 4(1)

as a profession in Qatar
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= A clinical pharmacist has the required skills to

0 0 23(20.5) 46 (41.1) 43 (38.4) 4(1)
deal with cancer patients
= A clinical pharmacist is knowledgeable in
0 0 11 (9.8) 62 (55.4) 39 (34.8) 4 (1)
chemotherapy dosing and dosage adjustments
= A clinical pharmacist is capable of counseling
0 0 8(7.1) 53 (47.3) 51 (45.5) 4 (1)

patients about use of chemotherapeutic agents

NCCCR = National Centre for Cancer Care and Research; IQR = interquartile range. Missing data = 1.

2.3.2.2. Expectations

HCPs expectations regarding clinical pharmacy services at NCCCR considering the top expectations are
summarised as follows: 1) Provide recommendations on choosing the most appropriate medications
(82%); 2) Communicate details on pharmaceutical availability and shortages (82%); 3) Support in the
prescribing of cost-effective medications by regularly disseminating pharmacoeconomic data (75%); 4)

Engage in active research (74%).

The thought-provoking component was the other expectations that were proposed by the respondents,
encouraging the need to extend the privilege of the Oncology Clinical Pharmacists in pertaining their
privileged to co-sign orders, adjusting chemotherapy prescriptions (under supervision of physicians), and

review of discharge medications to ensure completeness and accuracy.
2.3.2.3. Perceived Barriers

Adding to the high perception and expectations from the clinical pharmacy service, HCPs recognised
some barriers that can impede the impact of the clinical pharmacy service on patients’ care (as shown in

Table 4.

HCPs believed that the specific responsibilities of clinical pharmacists are not clearly defined. However,
HCPs appreciated the impact of clinical pharmacists’ involvement in tasks that may interrupt the
continuity of patient care. Nevertheless, most HCPs acknowledged the high level of trust in the clinical

pharmacist's abilities and their availability.

Moreover, respondents suggested further barriers impacting the clinical pharmacists’ role such as:
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shortage of staff, work over-load, duty rotations, and language barrier (with non-Arabic and non-English

speaking patients).

Table 4 - Perceived barriers that can limit a clinical pharmacist's role (N=112)

n (96)
Statements
Strongly Strongly Median
disagree Disagree Neutral Agree agree (IQR)
The specific responsibilities of a clinical 2
_ 18(16.7) 30(7.8) 41(38) 17(15.7)  4(D)
pharmacist are not clearly defined. (1.9
Physicians and other healthcare members ;
are unaware of the benefits of having a 6.5) 40 (37) 23 (21.3) 29(26.9 9(8.3) 3(D
6.5
clinical pharmacist on their team
Healthcare members are unable to judge 3
the knowledge and level of skills of the 2.8) 33(30.6) 31(28.7) 33(30.6) 8(7.1) 3(2)
clinical pharmacist '
Healthcare members have a low level of 13
. o ] o 53491y 19(17.6) 17(15.7) 6 (5.6) 2(
trust in the clinical pharmacist's abilities (12)
The clinical pharmacist does not have the
proper communication skills needed for 10
) ] ] 36 (33.3) 30(27.8) 24(22.2) 8(7.4) 3(2)
interaction with other healthcare (9.3)
providers
Healthcare professionals have no prior 1o
experience of working with a clinical ©.3) 37 (34.3) 2725 26(24.1) 8(7.4) 3(2)
pharmacist .
Involvement of clinical pharmacists in o
other tasks interrupt the continuity of (7.4) 31 (287 24(22.2) 31(287 14(13) 3(D
patient care .
Clinical pharmacists are not accessible 10
43 (39.8) 26(24.1) 20(185)  9(83) 3(2)
when needed (9.3)
Legend = missing data = 4, IQR = interquartile ranges
2.3.24. Areas of improvement

Most of the responders highlighted that the maximum impact of the clinical pharmacy service lean

towards the reviewing of medication errors (84.8%), attending clinical bedside rounds (82.1%), and
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patients and family’s education (82.1%).

However, what was really significant was their recommendations to improve the clinical pharmacist’s
role to optimise patients’ care such as: the availability of full time clinical pharmacist in SACT infusion
(Day-Care) unit, initiating oncology pharmacist-led clinics, reviewing of newly diagnosed patients’
SACT protocols and providing education during clinic visits and prior the admission to Day-Care unit,
increasing number of staff, and to focus more on providing discharge patients’ education. Notably,

responders accentuated that the clinical pharmacists deserve more privileges and further support.

2.3.3. Impact and Reflection on clinical practice

Surveys are one of the most used study types in healthcare epidemiology research. Surveys can be very
helpful for understanding the beliefs and behaviours of large groups of people since they are often easier
to conduct and less expensive than many other study types. Survey research has advantages in terms of
cost efficiency, generalisability, dependability, and adaptability. Yet, survey research has limitations such

as inflexibility and a lack of potential depth. (Safdar et al., 2016).

Healthcare surveys can be run by mail, phone, online, or face-to-face. Each type has its advantages and
disadvantages. KP2 is an example of paper-based independently filled healthcare surveys. It was filled
by the participants and sent to the study authors anonymously. The main advantage of this type of
surveys is avoiding the potential bias/ pitfall due to distinctive participation (Lallukka et al., 2020; Safdar
et al., 2016). Whereas, the major disadvantage is the low response rate. Therefore, the response rate in

KP2 was 30%. However, results were significant and reflective.

This study had significant impact on Oncology Clinical Pharmacy Practice on a national and regional
level. Nationally, most of the responders’ recommendations were taken forward to extend the oncology
clinical pharmacy practice in Qatar. Consequently, 20% of full-time equivalent (FTE) expansion was
considered by recruiting 2 clinical pharmacists. Plus, the extension of the availability of full-time
clinical pharmacists in SACT infusion (Day-Care) unit, covering both oncology and haematology
patients, reviewing patients’ SACT protocols prior the admission to Day-Care unit, attending drug
information questions by patients, caregivers, physicians, and nurses, and providing SACT education to
newly diagnosed patients. Additionally, escalating the role of the clinical pharmacist in discharge

medication reconciliation and patients’ education.

One of these study recommendations was to extend the role of the Oncology Clinical Pharmacists in the

ambulatory setting. This was taken forward, in which it was a great step for me to command the
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development of the Oncology Clinical Pharmacist-Led Clinic in Qatar. To my knowledge, it is the first
Oncology Clinical Pharmacist-Led Clinic in the MENA region; the 1* clinic initiated was breast cancer,
a successful story that was highlighted in the Federation International Pharmaceutical (FIP), Hospital
Pharmacy, Eastern Mediterranean Feature - Newsletter 90 (“Launching an Oncology Clinical
Pharmacist-Led Clinic in Qatar,” 2020). This has, consequently, extended the service to cover bone
marrow transplant, multiple myeloma (MM), and gastrointestinal cancer, and recently all solid tumour
cases. Currently, I’'m leading a new research study entitled “Impact of collaborative pharmacist-managed
multiple myeloma clinic at Qatar’s National Centre for Cancer Care and Research” ID #

MRC-01-22-767.

Empowering the Oncology Clinical Pharmacists with more privileges was another suggested area of
improvement that came out from the KP2 study. This was reflected on the development of the Oncology/
Haematology Clinical Pharmacy Privilege Collaborative Practice Agreement with physicians, upon the
initiation of the MM clinic to support the clinical pharmacist prescribing privileges, including dose

adjustment, renewal of medication (specified medications only), and order appropriate labs as necessary.

On a regional level, recently this thriving initiative of the first Oncology Clinical Pharmacist-Led Clinic
in the region was presented in the GCC Pharmacy Congress of October 2022 in Dubai, United Arab
Emirates (UAE), which imitated multiple communications from pharmacy leaders in Oman, Saudi

Arabia and the UAE that aim to have the same model applied in other GCC countries in the near future.

Furthermore, this study was cited in 9 peer reviewed publications, and reflected as a model of “Studies
Documenting the Value of the Oncology Clinical Pharmacist” (with full illustration of the results) in the
Egyptian Guide for Oncology Pharmacy Practice (EGOPP) 2022. EGOPP was developed by the General
Administration for Drug Utilisation and Pharmacy Practice of the Egyptian Drug Authority Central
Administration of Pharmaceutical Care. The EGOPP is a working document highlighting the areas of
improvement in oncology pharmacy practice and aiming for guidance to unify, improve, and standardise
the oncology pharmacy contribution to patient care in Egypt by developing a structured and systematic
approach to oncology pharmacy practice (Younis G, 2022). This approach is well-established in different
areas of the world. The North American model is represented in the Haematology/Oncology Pharmacy
Association (HOPA) documents (HOPA, 2019) and the British model in BOPA document 2018 (BOPA,
2018). Those documents are good examples of well-established models, including different areas of
pharmacy practice (inpatient, ambulatory care, infusion centres, etc.) that elaborates on the value of the

oncology clinical practice as per western guidelines.

Page 38



OPTIMISING CANCER SUPPORTIVE CARE IN QATAR

3. CHAPTER 2 - Management of Cancer Patients’ Complications
in Qatar
3.3. Article Review and Rational of The Studies

Cancer complications are common. They can be disease-related like bone metastasis, treatment-related
like haematological toxicities related to the use of SACTs, or a mix of both like the development of
Venous Thromboembolism (VTE). The incidence and severity of cancer complications increase as the
disease progresses. Cancer complications significantly impact morbidity and mortality. Therefore, the
management of cancer related complications is a key value that can improve patients’ clinical outcomes

and QoL (Nelson et al., 2000).

3.2. The Impact of Denosumab vs Zoledronic Acid on Calcium Levels in

Cancer Patients with Bone Metastasis

Bone metastasis is one of the most common disease related complications in cancer, with an incidence
that can reach up to 75% (Nelson et al., 2000). It is more common in multiple myeloma (MM), breast
and prostate cancers. With bone metastasis, patients experience sequential skeletal complications, such
as hypercalcemia, bone pain, fractures, and spinal cord compression. Consequently, those complications

negatively impact patient's QoL. (Coleman, 2000)

Radiotherapy and systemic Bone-Targeting Agents (BTAs) are the main non-surgical options of bone
metastasis management. BTAs play a substantial role in controlling symptoms and complications of bone
metastasis (Coleman, 2000). The most effective and used BTAs with bone metastasis are
bisphosphonates (e.g. zoledronic acid) and monoclonal antibody (e.g. denosumab). Zoledronic acid (ZA)
is an intravenous bisphosphonate, it has a direct apoptotic effect on osteoclasts and acts as a potent
inhibitor of bone resorption and skeletal calcium release (J. Roelofs et al., 2010). While Denosumab
(DE) is a fully human monoclonal antibody. It has high affinity to RANKL (a human receptor activator
of nuclear factor kappa-B ligand), preventing bone destruction and reducing complications of bone
metastases (Hofbauer et al., 2001). Based on their mechanism of action, hypocalcaemia is a common
adverse event of both BTAs. Studies showed that hypocalcaemia incidence is higher with DE than ZA
due to the high potency of RAKNL inhibitors at reducing bone turnover, thus decreases the level of

calcium in circulation (Mansinho et al., 2016; Snedecor et al., 2013).
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In our institute, both ZA and DE are extensively used. Hypocalcaemia has been observed with both
agents. International guidelines do not favour one BTA over the other, unless a patient has a
contraindication to one of the two agents by which the other BTA will be recommended. For example,
ZA is contraindicated in the following conditions: acute renal impairment CrCl <35 mL/minute,
pregnancy, breast-feeding, and bisphosphonates allergy (“Zoledronic Acid Monograph,” 2022).

Therefore, DE may be considered in renal impairment (“Denosumab Monograph,” 2022).

The aim of this study was to assess the efficacy and safety of ZA and DE based on the calcium level. The
primary objective was to evaluate the incidence of hypercalcemia (Ca level >2.55 mmol/l) and
hypocalcaemia (Ca level <2.1) while receiving ZA and DE. The secondary objectives were to identify
factors that contribute with hyper and hypocalcaemia with ZA and DE amongst our population, evaluate
the grade of hypocalcaemia, and the effect of the supplementation (calcium/vitamin D) on calcium

levels.

This study was published in the Journal of Oncology Pharmacy Practice, and it’s referred to as Key

Publication 3 (KP3).
3.2.1. Methodology

This was a nationwide retrospective real-world cohort study. The study period was 12 months (from
August 2015 to July 2016). All adult cancer patients diagnosed with bone metastasis secondary to a solid
tumour or MM, receiving either ZA or DE were observed. All patients’ electronic records, laboratory
and medication records review including age, gender, diagnosis, corrected calcium level, creatinine
clearance, and calcium/vitamin D supplementation were considered. However, exclusion criteria
included patients who received BTA for any other indications (e.g. osteoporosis or hypercalcemia of

malignancy).
3.2.2. Key results

A total of 271 patients receiving ZA (n= 152) and DE (n= 119) for bone metastasis were included in KP3
study. This group of patients had a total of 1141 administration visits (ZE =776, DE=365). Both

treatment groups baseline characteristics were similar.

Corrected calcium levels of each visit were evaluated. Hypocalcaemia was more frequent with DE
compared to ZA with statistical significance (5.4% vs. 3.1% respectively, OR=0.52, 95% CI [0.28 —
0.95]; p=0.034). However, the incidence of hypercalcemia was still higher in the DE group vs. ZA group
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(8.5% and 3.1% respectively, OR= 0.33, 95% CI [0.19— 0.58]; p<0.0001). Hypocalcaemia incidence was

more common in breast cancer (27.3%), followed by ovarian cancer (25%) and MM (22.7%).

Most of the detected hypocalcaemia events were grade 1 (ZA= 3% and DE= 4.9%) with no fatal events
reported. It has also been observed that approximately 60% of patients with hypocalcaemia did not
receive calcium/vitamin D supplementation. Additionally, around 43% (66/152) of patients on ZA
received supplementation vs. 34% (40/119) on DE (p = 0.10). Expectedly, a higher incidence of
hypocalcaemia was observed among patients who did not receive supplements (ZA = 67% and DE =

65%) with OR=1.08, 95% CI [0.31 —3.8], p = 0.9).
3.2.3. Impact and Reflection on Clinical Practice

KP3 in this thesis is an example of RCSs. To avoid selection bias as one of the most common bias in
RCSs, all solid tumour and MM patients that received BTAs during the study period were included.
Furthermore, to eliminate the impact of the confounding factors that might cause hypocalcaemia, all
factors like renal failure, vitamin D deficiency, or pre-existing hypoparathyroidism were screened and

studied.

This study had a local impact on the clinical practice in Qatar, as well as global evidence. At the time
when this study was initiated, the RWE and head-to-head comparison between ZA and DE were not
considerably imparting, which gave this study an advantage adding to the existing evidence. Thus, it
was cited in 16 articles in different languages (“Google Scholar, Citation, Effect of Denosumab Versus
Zoledronic Acid on Calcium Levels in Cancer Patients with Bone Metastasis. A Retrospective Cohort

Study,” n.d.)

On a local practice level, I was able to share the findings of this study with the oncology Pharmacy and
Therapeutics (P&T) and the Clinical Pathway and Guideline (CPG) committees and put a protocol of the
BTAs use for cancer patients in Qatar. This protocol included prescribing, dispensing, and administering
DE. The aim was to improve compliance to the use of DE as per FDA/EMA approved indications,
mandate the follow-up on the calcium level before prescribing, dispensing and administering DE, and
impower the pharmacists and nurses to contribute to clinical decision making. The role of pharmacists
and nurses was potentiated to monitor calcium level before dispensing/administering DE. In case of
hypocalcaemia, they should communicate with the physician to hold BTAs (to be resumed upon calcium
correction), supplement calcium, and follow-up. This empowered role of the HCPs has valuable input on

the patients’ care and reflected on clinical outcome on decreasing the incidence of hypocalcaemia
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amongst our patients.
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3.3. Haematological Immune Related Adverse Events (irAEs) Induced by Immune
Checkpoint Inhibitors (ICIs)

Cancer therapy has been revolutionised by the use of immune system modulation rather than direct
treatment of the cancer cells. This change was specifically sparked by ICIs, which regulate interactions
between T lymphocytes and antigen-presenting cells as well as tumour cells (Hodi et al., 2010). The first
approved ICI for cancer therapy was an anti-cytotoxic-T-lymphocyte antigen 4 (CTLA-4), then
anti-programmed cell death 1 (PD-1) and anti-programmed cell death-ligand 1 (PD-L1). The first
indication for the use of ICIs in cancer management was for metastatic melanoma (Kramer et al., 2021).
Published data highlighted the ICIs toxicities, known as immune-related adverse events (irAEs).
Nevertheless, they have a different mechanism and management approach if we compare them with the

traditional injectable SACTs (Kroll et al., 2022).

All organ systems can be impacted by a wide spectrum of irAEs. The highest reported irAEs occurrences
are dermatologic, gastrointestinal/hepatic, endocrine, and pulmonary systems. On the other hand,

cardiovascular, neurological, and haematological irAEs are less common and have higher mortality rates.

Haematologic toxicities, as rare irAEs, have an estimated incidence of 0.04-3.6%, but they are becoming
more prevalent with the usage of ICIs. The mortality rates for haematological irAEs are significant

(14%) and are difficult to cure (Kramer et al., 2021).

IClIs started to be introduced to practice in Qatar in 2015. The first ICI introduced to NCCCR formulary
was pembrolizumab. Up to this current moment, 4 ICIs are formulary in Qatar (pembrolizumab,
nivolumab, atezolizumab and avelumab). However, other ICIs are treated as a non-formulary item if they
are not included in the HMC formulary, where they are provided to patients as part of the non-formulary
programme on a patient-specific basis (Hamad et al., 2023). Based on the experience of ICIs usage and
the documentation of irAEs via the ADRs reporting system in Qatar, [ was able to identify different types
and incidence of irAEs amongst the population in Qatar as [ was conducting a real-world study on the
documented ICIs-related ADRs. In this RWD review, I revised all the documented ICIs-related ADRs
during the period of 42 months (from January 2015 to June 2018) to identify 89 documented irAEs of 20
types. Unexpectedly, haematological irAEs were the 7™ most common irAEs in Qatar, with an incidence
of 8% (7/89), which is significantly higher than the published data. Furthermore, the management of
those 7 cases was not consistent due to the uncertainty of the diagnosis and the relevance of the

presentation to the use of the ICIs. I presented this RWD at the GCC Immune Oncology summit in 2018
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(Elazzazy, 2018). The discussion that followed my presentation highlighted the absence of attention to
haematological irAEs of ICIs use in cancer, and the need for synthesising published evidence on the
management of this rare but critical irAE. In addition, there was no clear consensus in guidelines on how
to grade and manage haematological toxicity from ICIs. The aim of this new piece of work was to
conduct a systematic review that would analyse the available published data from case reports and case
series; hence, identify the most used methods of diagnosis and management of such rare and

unrecognised irAEs.

This study was published in the Frontiers in Immunology, and it is referred to as Key Publication 4

(KP4).
3.3.1. Methodology

KP4 is a systematic review. To attain relevant publications, we looked for any applicable case reports or
series in the bibliographies of pertinent studies up until January 2019, using Medline, OVID, and Web of
Science. Additionally, we used Web of Conferences and Open Grey to search conference proceedings
and grey literature. Studies that were enrolled were clustered according to the drugs used and
haematological irAEs reported. Patient characteristics, haematological irAEs, and management methods
were all extracted. Naranjo scale was utilised to perform causality assessment, and the Pierson-5
evaluation scheme was used for quality assessment. Inclusion criteria were case reports/series of solid
tumours: reporting haematological irAEs; using ICIs as monotherapy or combinations either during
clinical practice or as part of a clinical trial; English language; and adults or paediatrics. Exclusion
criteria were non-solid tumours; irAEs other than haematological irAEs; haematological irAEs related to
the use of medications other than ICIs; and the use of ICIs out of the FDA/ EMA approval at the date of

data extraction.
3.3.2. Key results

A total of 49 publications including 118 cases were found in the search results. Melanoma (58%) and
lung cancer (26%) were the most common cancer types deliberated. Thrombocytopenia, haemolytic
anaemias, and aplastic anaemias were the most often reported haematological irAEs with ICIs (such as
nivolumab, ipilimumab, and pembrolizumab). Agranulocytosis and neutropenia were adverse reactions
with lower reporting rates. Regarding the history of autoimmune or haematological diseases, no
information was provided in 62% (73/118), whereas 15% (18/118) of cases reported prior autoimmune or

haematological illness, and 23% (27/118) of cases had no prior autoimmune or haematological diseases.
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Bone marrow biopsy was performed to confirm the haematological irAEs in 61% (71/118) of patients.
The most serious haematological irAEs were reported as, grade 4 in 44% (52/118) of cases, and grade 5
in two cases. For haematological irAEs management, steroids were utilised in most of the reported cases,
68% (80/118), with a failure rate of 20% (16/80). Rituximab, IVIG, and combinations of the three
choices at different doses were among the additional therapy alternatives. Additionally, blood component

transfusions were some of the other methods that were employed.

The most significant drug-specific findings were for Ipilimumab haematological irAEs that were
described in 16 cases in 14 papers, of which 94% (15/16) were melanoma. The most used irAEs
management therapy were steroids (8 cases), followed by IVIG (7 cases). After therapy, 69% (11/16) of
cases reached full recovery. With Nivolumab, 20 cases of haematological irAEs were documented in 17
case studies. The majority were lung cancer, 65% (13/20). The rate of full recovery after therapy was
55% (11/20) using IV corticosteroids. However, IVIG, platelets transfusion, IV romiplostim, and oral
steroids were also used, with therapy failure of 40% (8/20). Consequently, a significant number of
patients stopped taking nivolumab due to haematological irAEs. Moreover, the combination of
Ipilimumab and Nivolumab caused haematological irAEs in 6 patients of metastatic melanoma (5
reports). After the use of rescue medications, the curative rate was 83% (5/6). Notably, Rituximab was a
frequently used medication. Pembrolizumab was the cause in 13 cases of 12 studies. Markedly, Evan's
syndrome was reported in one case. The curative response rate of the irAEs was 85% (11/13) after
receiving steroids (IV or oral), and IVIG. However, Durvalumab usage was associated with a fatal allo-
and immune-mediated thrombocytopenia in one lung cancer case. The patient received steroid therapy,
polyvalent immunoglobulins, and platelet transfusions with little improvement. Finally, one patient with
metastatic Merkel cell cancer experienced deadly immune thrombocytopenia (ITP) with Avelumab. The
use of steroids and IVIG treatments were shown to be ineffective, and the patient died within a month

after being diagnosed.

3.3.3. Reflection on clinical practice and future directions

A systematic review is a type of review that identifies, analyses, and summarises all relevant evidence
using consistent methods. It provides an explicit response to a well-stated research topic and details the
methods employed to reach the conclusion. The research methods used in a systematic review are
intended to minimise bias, which distinguishes it from other types of reviews (Julian Higgins and James

Thomas, 2022).
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KP4 was my first systematic review study. This gave me the opportunity to learn how to run a systematic
review, including protocol development, identifying study objectives and the criteria for choosing which
research to include or omit, and how to locate research papers from Medline, OVID, Web of Science,
Web of Conferences, and Open Grey. Additionally, I have also learned to ensure the validity and
reliability of the systematic review, the need to discuss the findings with the study team and obtaining the

results and conclusions after analysing the obtained data.

By conducting this extensive piece of work, employing a reliable technique of a systematic review (as
my first systematic review), it was a very good opportunity to boost my research skills in this

methodology.

This article is the first systematic review and one of a very limited number of articles that focused on the
haematological irAEs of the novel agent ICIs up to the time of publication. It was shortlisted for the
Qatar Virtual Immuno-Oncology Conference 2020 poster award, winning the second place. To date, KP4

has been cited 12 times.

The types of the haematological irAEs reported in the literature included similar features as presented
with the reported cases in Qatar, including neutropenia, pancytopenia, leukopenia, thrombocytopenia,
and different types of anaemia. Therefore, the findings of this review were reflected on the practice in
NCCCR, especially when it comes to management. Hence, in NCCCR, steroids (IV or oral), rituximab

and IVIG are now considered the standard options to manage haematological irAEs.

The main limitation of this study was reflecting case reports and case series, which usually have a small
number of patients and inconsistent patient features and findings. Hence, future randomised controlled
trials on haematological irAEs of ICIs should receive more focus to produce higher quality data in this

area and guide future practice and study in this field.

Lately, ASCO guideline updates in 2021 illustrated the management of haematological irAEs of the ICIs
based on grading (Schneider et al., 2021). KP4 findings and ASCO updates are under revision in
NCCCR to develop Qatar’s guidelines of management of irAEs in patients treated with ICls.

To further evaluate the current practice on irAEs of ICIs in Qatar, I’'m running a new research study,
titled “Safety of immune checkpoint inhibitors for cancer treatment: Real-world retrospective data

analysis in Qatar” ID # MRC-01-19-455.
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4. CHAPTER 3 - Antimicrobial Use in Cancer Supportive Care in
Qatar

4.1. Article Review and Rationale

Infection is the second leading cause of death amongst cancer patients. Meanwhile, infections pose to be
one of the most common problems in cancer. Additionally, the risk of death from a deadly infection is 3
folds higher comparing to patients without cancer. Therefore, using antimicrobials for cancer patients is
essential and common, especially for those immunocompromised (Nanayakkara et al., 2021). This said,
using both prophylactic and treatment antimicrobials could be considered for neutropenic cancer patients
that might be in need of a protracted course of therapy. In cancer settings, the prolonged and widespread
use of broad-spectrum antimicrobials can negatively impact the infection-related morbidity and

mortality, yet, it can lead to the development of Antimicrobial Resistance (Lustberg, 2012).

Antimicrobial Resistance (AMR) is defined by the UK National Institute for Health and Care Excellence
(NICE) guidelines as “the loss of effectiveness of any anti-infective medicine, including antiviral,
antifungal, antibacterial and antiparasitic medicines” (NICE, 2015). It is a pressing challenge to the
success of cancer treatment. AMR is a recognised global problem by international organisations such as
the WHO and the Disease Control and Prevention (CDC) (Nanayakkara et al., 2021). By 2050,
drug-resistant illnesses are expected to be the cause of approximately 10 million additional deaths if the

scientific community does not manage and replenish our antibiotic supply (de Kraker et al., 2016).

More importantly, high rates of AMR are negatively impacting cancer care. Failure of antimicrobials not
only increases sepsis risk, but also increases sepsis-related mortality and sepsis-related healthcare cost in
cancer settings (Williams et al., 2004). The misuse and overuse of antimicrobials are two important
factors that magnitude the risk of AMR (Hollis and Ahmed, 2013). AMR is a critical threat that can
hinder the progress of cancer care. Therefore, to protect cancer patients and decrease the future
antibiotic-resistant infections, it is crucial to optimise the use of the currently available antimicrobials

and to develop new antimicrobial options.

AMR is associated with unfavourable results in cancer patients. A published meta-analysis showed that,
in post-chemotherapy infections, 26.8% of microorganisms were found to be resistant to the usual
prophylactic antibiotics. The same study forecasted that, if antibiotic efficacy were reduced by

30%—70%, patients receiving chemotherapy for haematological malignancies would have 4,000—-10,000
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extra infections, and 500—1,000 additional fatalities each year in the United States (Teillant et al., 2015).

According to the UK government's O'Neill report, by 2050, AMR will lead to 10 million mortality cases
annually, surpassing cancer as the leading cause of death (8.2 million each year) (O’Neill, 2016). In
order to improve AMR monitoring, the UK Health Security Agency (UKHSA) publishes the national
annual report on the English Surveillance Programme for Antimicrobial Utilisation and Resistance
(ESPAUR). It provides information on the use of antibiotics, and supports programmes and toolkits
designed to improve antibiotic prescribing in the community and in hospitals. In England, there were
2.2% more serious antibiotic-resistant infections in 2021 than there were in 2020, according to the most
current study from 2022. This translates to 148 serious infections caused by AMR every day in 2021,
despite the fact that the prevalence of antibiotic-resistant diseases was lower than it was during the
COVID-19 pandemic. Information and resources on the UK's goals to have antimicrobial resistance
contained and controlled by 2040 are available as part of the government's efforts to address the AMR
problem (GOV.UK, 2022). Additionally, a number of recent studies confirmed the link between AMR
and unfavourable outcomes in patients with solid tumours as well as haematological malignancies

(Cattaneo et al., 2018; Levene et al., 2018; Marin et al., 2014).

AMR's impact on antibiotic efficacy reflects on the prolongation of hospital admissions, which
significantly increased healthcare costs. In the US, AMR is predicted to cost its economy $35 billion a
year in lost productivity and nearly $20 billion in health care costs (Nelson et al., 2021). Moreover, the
average cost of treatment for a case of febrile neutropenia following chemotherapy in 2020 ranged from

$50,000 to $60,000 (Tori et al., 2020).

AMS is a fairly new approach in optimising antimicrobial use. As per the UK NICE guidelines, AMS is
defined as “an organisational or healthcare-system-wide approach to promoting and monitoring
judicious use of antimicrobials to preserve their future effectiveness” (NICE, 2015). Cancer care
facilities managing patients with cancer and/or those undergoing haematopoietic stem cell
transplantation (who are vulnerable to serious infections and require numerous courses of antimicrobial
therapy over the course of treatment) should pay special attention to AMS. These patients may stand to
gain the most from AMS as previous drug exposure is a significant risk factor leading to acquiring an
infection that is resistant to antimicrobials. Different studies in hospital-wide intervention programmes
have shown the influence of AMS on decreasing overall AMR and cutting antimicrobial costs (Patterson

et al., 2016; Freifeld et al., 2011; Cook et al., 2006, Bantar et al., 2003).

As per the British Society for Antimicrobial Chemotherapy (BSAC), implementing AMS programmes
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has been linked to a reduction in cancer patient mortality rates in general and patients with febrile

neutropoenia in particular (BSAC, 2018).

4.2. Point Prevalence Survey (PPS) of Antimicrobial Utilisation Amongst Oncology
Patients in Qatar

International PPSs have been used to describe the use of antimicrobial agents (Dellit et al., 2007). In
2012, literature describing AMS programmes in the Middle East was limited. An evaluation of existing
antimicrobial usage was required in order to create an AMS programme that will satisfy the specific
needs of the Qatari community. Hence, the idea of the first PPS was initiated in 2012. The purpose of
this study was to describe the usage of antimicrobial agents in this population, and to identify the

prevalence of antimicrobial utilisation for oncology in Qatar.

This study was published in the Journal of Infection in Developing Countries (JIDC) and is referred to
here as Key Publication 5 (KP5).

4.2.1. Methodology

This study was designed as a PPS. All NCCCR wards were included (one ward per day), with validation
conducted on the same day. All patients admitted to the oncology and haematology wards in Qatar were
included, and their use of antimicrobials were screened. Patients' electronic and paper-based charts were
used to gather information. Data was collected from NCCCR on 3 separate days over a period of
2-weeks from April 26 to May 3, 2012. An adapted version of the 2006 European Surveillance of
Antimicrobial Consumptions (ESAC) PPS audit tool was used to audit each medical ward during the
course of a single day (Ansari et al., 2009). All patient demographics, details on the used antimicrobial
agents (including dose, route, frequency, and duration), reason for initiation (treatment/prophylaxis), and
culture results (if available) were collected. Additionally, a review of adherence to regional prescribing

standards, febrile neutropenia recommendations, and prescribing based on culture results were assessed.

4.2.2. Key results

During the study period, 58 inpatients in total were included, with 43% (25/58) overall prevalence of
antimicrobial use. The 25 study participants were prescribed a total of 33 antimicrobial medications,
where 94% (31/33) of antimicrobial orders were prescribed to treat an active infection, and 6% (2/33)

were for prophylaxis.
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Penicillin/Beta-lactamase inhibitor combinations accounted for 39% (13/33) of all antimicrobial agent
uses, followed by carbapenems with 15% (5/32). The intravenous route was used to administer 73%

(24/33) of the recommended antimicrobials.

In 82% (27/33) of the prescriptions, the reason for prescribing the antimicrobial was included. Febrile
neutropenia 21% (7/33), bacteraemia 18% (6/33) and fever 15% (5/33) were the most commonly
reported causes of antibiotic use. Only 24% (8/33) of all antimicrobial orders included information about

the planned duration of the antimicrobial therapy.

The compliance to the regional prescribing restriction criteria was below expectations, as 58% (19/33) of
prescriptions were written by approved prescribers. For 96% (24/25) of the patients, cultures before the
initiation of empirical antibiotics therapy were done. Furthermore, 100% (6/6) of the empirically started
antibiotic matched sensitivity culture results. Only 33% (2/6) of patients, followed the local febrile
neutropenia protocol (“NCCCR Febrile Neutropenia Protocol (CPRO 10543),” 2009).

4.2.3. Impact and reflection on clinical practice

KP5 was an example of an institutional PPS. In this study, a 2006 ESAC PPS audit tool was used for
validation. As per the European Centre for Disease Prevention and Control (ECDC), PPS studies are
designed to gather uniform data from various sites over a certain period of time (European Centre for
Disease Prevention and Control., 2019). At the same time, PPS is an established method for identifying
specific needs within institutions. Antibiotic use inside and across institutions has been characterised
using PPSs on a global scale. This kind of audit is helpful in identifying how prescribing practices
developed over time and how they vary amongst institutions. PPSs are also helpful for identifying the
quality improvement goals and assessing the success of an institution's antimicrobial stewardship

initiatives (Aldeyab et al., 2011).

As far as I’'m aware, this study is the first PPS in the Middle East, which is reflected by being cited in 13
articles up to today.

Worldwide, systemic antimicrobial drugs are reportedly utilised in 29% - 38% of cases (Aldeyab et al.,
2011; Seaton et al., 2007; Zarb et al., 2011). KP4 study findings showed the increased rate of
antimicrobials use (43%) in the cancer care settings in Qatar, although these results might be acceptable
due to the nature of the immunocompromised cancer population. However, it highlighted the immediate
need for AMS in the cancer care centre in Qatar in order to rationalise the antimicrobials use among the

cancer patients, minimise the risk of AMR, and decrease the financial burden of antimicrobials use on
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the healthcare system. Therefore, in 2014 the AMS programme was initiated in NCCCR as a pharmacy
initiative interdisciplinary collaborative programme. I led the programme initiation in collaboration with
the infectious disease chairman. NCCCR AMS team included oncology physicians, haematology
physicians, infectious disease physicians, clinical pharmacists, infection control officers, nurses,
microbiology laboratory physicians, and quality and safety officers. This programme is one of the
Quality and Patients’ Safety (QPS) programmes in NCCCR that was acknowledged by the Joint
Commission International (JCI) surveyors, while qualifying NCCCR as a JCI accredited academic health

centre.
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4.3. The Impact of the Antimicrobial Stewardship Programme in the Cancer Centre
in Qatar

The results of the PPS (KP5) brought to light the urgent need for AMS in the cancer care centre in Qatar.
The implementation of AMS in cancer settings is expected to reflect on direct patient care, improve
patient outcomes, decrease the utilisation of antimicrobials, decrease the incidence of AMR, and
decrease the cost on the healthcare system (by decreasing the utilisation of antimicrobials, and shortening

the admissions LOS).

KPS — the first oncology focused PPS in Qatar — showed that only 58% of antimicrobial prescriptions for
cancer patients adhered to local or national antimicrobial prescribing standards in Qatar (“HMC
Antimicrobial Prescribing (CL 7197),” n.d.). As a result, AMS was developed in NCCCR, and the local
regulations have been amended accordingly. However, up to 2016, neither the effectiveness of this
service nor the influence of educational interventions on clinical practice have been systematically
evaluated. This generated the idea of a new study to assess the level of knowledge, the outcomes, and the
challenges of AMS among the cancer management team in Qatar, focusing on the implications of an

AMS intervention in NCCCR.

This study was published in East Mediterranean Health Journal, published by the WHO Regional Office
for the Eastern Mediterranecan (WHO/EMRO), and is referred to as Key Publication 6 (KP6).

4.3.1. Methodology

This study is a mixed methods study consisting of PPSs, quantitative follow-up PPS, and semi-structured
interviews, in addition to a quality improvement methodology. It included all NCCCR oncology,
haematology, bone marrow transplant, and palliative care admitted patients. It was run over 4 phases.
First, in order to analyse how well local prescription standards were followed when giving antimicrobials
to cancer patients, six cross-sectional baseline PPSs of antimicrobials prescribing were performed. This
audit was done on six different days, over an 11-day period between February 14 and February 24, 2016.
Then, follow-up data were collected for patients who spent at least two days of admission and got at least
two doses of antimicrobials during those days. The aim of the follow-up was to assess the

appropriateness of antimicrobial use during hospital stays.

Second, to address the gaps identified in phase 1, an educational intervention was deployed. To make
sure that a systematic quality improvement methodology was considered, a Plan-Do-Study-Act (PDSA)

was used to track changes and measure outcomes. PDSA is a quality improvement methodology. It’s
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founded by the Institution for Health Improvement, with the objective of establishing a functional
association between modifications to healthcare systems' operational procedures and variations in
outcomes (Speroff and O’Connor, 2004). In this phase, an on-the-spot bedside educational intervention
was conducted by the study team. It was performed during the multidisciplinary rounds in the wards
targeting all stakeholders of the clinical teams (each team included a medical consultant, medical
fellows, medical residents, a clinical pharmacist, and nurses) within four medical teams (infectious
diseases, oncology, haematology/bone marrow transplantation, and palliative care). The aim was to

explain the goal of the intervention, and to collect feedback for future improvement.

Third, to evaluate the impact of the intervention, follow-up PPSs with the same methodology as in
phasel were conducted. Finally, a qualitative study involving a semi-structured interview was carried
out. In this phase, interviews were performed to identify perceived barriers for AMS implementation,

strategies to overcome them, and overall perception of the effectiveness of the educational intervention.

4.3.2. Key results

Key results are as listed below (based on each phase):
Phase 1:
Six-point prevalence studies

A total of 219 prescriptions were analysed over the 6 PPSs, with a range of 33-39 prescriptions in each
PPS. The majority of the results were relatively consistent with KP5 results, with little improvement. For
instance, 85% of prescriptions included the reason for use. The two most reported medical conditions for
which antimicrobials were prescribed were the febrile neutropenia (21%) and bacteraemia (15%).
Whereas carbapenems were the most utilised class of antibacterial drugs (21%), followed by
cephalosporins (18%) and beta-lactam/beta-lactamase inhibitor (14%). Furthermore, most antibiotics
were given via the intravenous route (58%). In addition, 60% complied with the local guidelines and
regulations. However, in 37% of the cases, the justification for choosing not to adhere to the clinical

practise recommendations was not documented.
Phase 2:
Educational intervention

After analysing the findings of phase 1 of our study, a number of recommendations and targets for
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improvement in antimicrobial usage and prescribing behaviours were identified. The main emphasis was
on accurate record-keeping in electronic health records. Making such information available will, also, aid

in making sure that antibiotics are used appropriately, changed as necessary, and stopped on time.

The education intervention and PDSA significantly focused on the role of the clinical pharmacists

involved, and its direct impact on the safe application of AMS.

Phase 3:
Follow-up PPSs

The follow-up data showed that a total of 46 prescriptions were monitored, with an overall compliance
rate of 96% (44/46), as a result of the educational intervention. There were just two instances where an
antibiotic was discontinued or switched to another antibiotic without a rationale or clear justification. In
fact, antimicrobials were properly deescalated or stopped once cultures were revealed, or once the
patients' clinical condition have improved. Whereas antibiotics were appropriately escalated from

empiric coverage to broad-spectrum antibiotic in cases of clinical deterioration.
Phase 4:
Semi-structured interviews

As discussed in KP2, the clinical pharmacist at NCCCR acts as a core member of the multidisciplinary
teams for oncology, haematology, palliative care, and infectious diseases. In phase 4, a total of three
pharmacists who observed the educational intervention were interviewed. As a result of those interviews,
the pharmacists linked the effective antimicrobial prescribing with a number of factors, such as: the
cooperation and communication across the multidisciplinary teams; adherence to policies and guidelines;

the electronic system errors; and clinical pharmacists’ interventions.

The clinical pharmacists suggested some strategies to overcome barriers and improve AMS compliance,
such as: improving communication amongst HCPs; developing a hospital AMS policy that must be
followed; adhering to previously authorised local antimicrobial guidelines; and having backup
antimicrobial alternatives in case of drug shortages. In addition, they highlighted the need for
awareness-raising campaigns and educational sessions in the regular hospital meetings to share the

updates on the use of antimicrobial agents and the benefits of consulting the AMS team.

4.3.3. Reflection on clinical practice and future directions
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Lately, research methodologies have evolved, becoming more complex in their planning, and flexible in
how they use several methodologies. Hence, Mixed Methods Research (MMR) became increasingly
accepted and widespread. MMR makes it possible to investigate a study subject from wvarious
perspectives. For example, investigators can combine the detailed, subjective perceptions of complex
reality gained from qualitative enquiry, with the standardised, transferable facts produced by quantitative

study (Tashakkori and Teddlie, 2021).

An example of MMR is this study, KP6. In this thesis MMR was used including PPSs and healthcare
interview, and quality improvement methodologies. Using the MMR study design, gave me the
opportunity to use both qualitative and quantitative methodologies at the same study and learn how to
mix both paradigms. Along with, reaching the best expected outcome while applying different
methodologies, using the PPS audit to identify areas of improvement in NCCCR AMS practice to
conduct interactive educational sessions. Then, reflect on the outcomes of those sessions, by both
follow-up PPS to numerically assess the improvement, in addition to semi-structured interviews to
identify the strategies recommended by HCPs to overcome the challenges. Although semi-structured
interviews are frequently a successful method for gathering open-ended data, they also have some
limitations, including the fact that not every interviewee makes a good participant. However, the
participant pharmacists in KP6 were effectively engaged and enthusiastic to share their knowledge and

recommendations.

This study was published by the WHO/EMRO in 3 languages (English, French and Arabic). It was cited
20 times so far in a variety of publications (in English, Spanish and French), including systematic
reviews, original research articles, and a SWOC analysis (Strengths, Weaknesses, Opportunities and

Challenges analysis).

KP6 study results reflected the minimal improvement in the prescribing pattern of the antimicrobials in
NCCCR after the implementation of AMS. However, it also highlighted the areas of improvement that
require further efforts to optimise the use of antimicrobials amongst cancer patients in Qatar. Based on
the study recommendations, education campaigns on AMS, and antimicrobials policies and guidelines
were initiated to all HCPs in NCCCR, and monthly for rotating medical and pharmacy residents as part
of their initial orientation. However, the improvement should be tested to help clinicians to better
understand the current practice and identify gaps and challenges, and to optimise the delivered patients’
care. Therefore, I'm now co-leading a new study, titled “Pharmacy Based Analysis of Antibiotics' Use

Among Cancer Patients with Suspected Infections/Sepsis, ID# MRC-01-22-810”. The aim of this study
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is to conduct a comprehensive pharmacy-based analysis of antibiotics' use among cancer patients with
suspected infection/sepsis, including the appropriateness of antibiotics’ use in those patients admitted to
NCCCR. This new study is an observational non-interventional study. One part of the study is an RCS
over a period of 6 years (2017- 2022). The second part is a PCS, monitoring the same parameters in
patients with similar inclusion criteria during a period of three years (2023 —2025). This will empower
the clinical teams in NCCCR to assess AMS and the efforts done over a course of 6 years, and the

upcoming improvement in the coming 3 years.
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Conclusion

Real world studies are an effective approach to evaluate practice outcomes in cancer care. My real-world
research efforts enabled me to clearly articulate the important contributions played by the oncology
pharmacists in cancer supportive care as a member of the MDTs in Qatar. In addition, it allowed
highlighting opportunities for clinical practice improvement and ways to use cancer supportive therapy

to improve clinical outcomes.

This thesis highlights six key publications of my real-world research studies that draw impactful
conclusions on cancer supportive care. To start with, the significant value and influence of oncology
pharmacists’ role is highlighted. This role significantly enhances patients’ clinical outcomes (KP1 and
KP2). As recommended by HCPs, expanding the role of the Oncology Clinical Pharmacists in different
directions can reflect on improving clinical and economical outcomes. For example, extending the role
of the clinical pharmacists in drugs dosing and monitoring, and the introduction of the oncology
pharmacist-led clinics (KP2). Presently, NCCCR is putting those research recommendations into effect,
running the first Oncology Pharmacists-led clinics in the MENA region. Currently, ’'m leading a new

research study to evaluate the impact of the new services on patients’ care.

Cancer supportive care is necessary to manage disease and therapy related complications. In Qatar,
different BTAs can have different impact on calcium levels; denosumab has a significantly higher rate of
hypocalcaemia if compared with zoledronic acid (KP3). To prevent hypocalcaemia related to the use of
the BTAs, calcium supplementation and vitamin D, and close monitoring are recommended (KP3). These
study observations led to the creation of a protocol for BTAs' use in cancer settings in Qatar, which
covered the prescribing, dispensing, and administration of denosumab. This strategy enhanced the roles
of pharmacists and nurses, who are currently making significant contributions to patient care, which

resulted in a reduction in the incidence of hypocalcaemia among our patients.

Early detection and managing irAEs of ICIs is an impactful area of cancer supportive care. Therefore,
careful monitoring is strongly advised. Steroids (IV or oral), rituximab, and IVIG are currently the most
widely used treatments for haematological irAEs (KP4). Based on the findings of KP4, NCCCR clinical
guidelines and practises have been modified. My upcoming goal is to conduct a new study to assess the
incidence and management of haematological irAEs of ICIs, following the introduction of the updated

guideline in Qatar.

Another domain of supportive care for cancer patients is the use of antimicrobials, either as a prophylaxis
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or as a therapeutic option for this population of immunocompromised patients. AMS team formation,
active HCP collaboration, and ongoing HCP education can result in considerable improvement in HCP
adherence to AMS standards, which has a beneficial impact on outcomes (KP5 and KP6). Based on KP5
and KP6, AMS policies and procedures were updated, and KP6-based educational and enforcement

initiatives were created. Currently, reduced antimicrobial use and shorter LOS are KPIs in NCCCR.

It has been a significant learning opportunity for me to investigate cancer RWD from various angles and
with various research methodologies. This has helped me develop my research skills. Moreover, my
systematic review demonstrated that I am capable of carrying out high quality literature research. This
allowed me to advance research capacity and direct research in my department, as well as to mentor my

peers, pharmacy interns, and advanced pharmacy students.

Over my research journey, I collaborated successfully with academic researchers from Qatari universities
and other academic institutions in the region, as well as clinical practise researchers - nationally and
regionally- including physicians, pharmacists, and nurses. This enhanced my capacity for teamwork,
critical thinking, and viewing research and practice related strengths and limitations from different
perspectives. In addition, it gave me the chance to use what I learned through academic studies in the
real-world practice and vice versa. Therefore, my studies’ findings and recommendations, impacted

hospital, national, and regional practise by providing urgent answers that arose in clinical practice.

In presenting my research findings at national, regional, and international conferences, I obtained
valuable experience and awards. Furthermore, by writing up my research findings, submitting them to
highly-ranked peer-reviewed journals, and responding to inquiries that come up throughout the
peer-review process, I gained good experience in these areas that qualified me to have an editorial role in
highly-ranked peer reviewed journals. Finally, as a next step, I hope to expand my cancer research

portfolio and advance my academic career.
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