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ABSTRACT

Keywords: Biological Medicines, Monoclonal antibodies, Delphi method

Biological Medicines are substances derived from animal or other biological origin, and are
used to treat, diagnose or prevent mainly inflammatory diseases and cancer. The use
thereof has grown worldwide and is aimed at improving the quality of life of patients.
However, in South Africa access to Biological Medicines remains limited. Unfortunately, the
use of Biological Medicines has presented challenges with regard to the requirements for
appropriate therapeutic responses and their side-effects. In order to obtain an appropriate
therapeutic response, patients have to be selected and continuously monitored during

therapy.

The two-fold aim of the study was to identify the factors influencing the utilization of
Biological Medicines in South Africa, and to develop a framework for the use of Biological
Medicines in South Africa. Therefore, the objective of the study was to determine
perception, knowledge of and training in Biological Medicines by clinicians who have been
practising for two years or less since graduating and to identify the factors that might
influence the prescribing of Biological Medicines by some doctors in the Free State. It was
also important to evaluate patient knowledge and experience with Biological Medicines and
identify the factors (age, gender, race, disease, patient perception, and adverse effects)
that might influence patient compliance with Biological Medicines in some institutions in
South Africa. The above mentioned helped to develop a framework for the use of Biological

Medicines in South Africa.

A cross-sectional study design was used. The literature review was used as the foundation
to compile the questionnaires. The study consists of three different questionnaires, one for
the newly qualified doctors, one for the specialists who prescribed Biological Medicines as
well as the one for the patients who used Biological Medicines. The Delphi survey consisted
of the data generated through the previous phases of the study, which consisted of
literature cited, as well as three different questionnaires. For the purpose of this study, the
Delphi method was used as a tool for achieving consensus, where experts validated some

of the statements and criteria that were used to draft a framework.

XVi



As it was, out of the 79 newly qualified doctors in the Mangaung district (Bloemfontein) in
the Free State, 79,7% (n = 63) completed the questionnaire. There were 17 specialists that
prescribed Biological Medicines in the Free State, and 70,6% (n = 12) of them completed
the questionnaire. Biological Medicines do not have more adverse effects than
pharmaceutical agents. As it was, out of the 38 patients that used Biological Medicines and
were identified by the clinicians, 81,6% completed the questionnaire. In the Delphi
guestionnaire study, there were 15 panel members that responded out of 20 who received

the invitation.

In conclusion, there was general lack of knowledge on Biological Medicines among newly
gualified doctors; therefore, there was a need to educate these young doctors, and to offer
support in the form of a framework on the use of Biological Medicines to ensure that current
patients benefit. The clinicians have limited knowledge of the pharmacology of Biological
Medicines and therefore there is still much to be learned about the adverse effects of
Biological Medicines. Furthermore, there is a need to educate the prescribers, and to offer
support in the form of a framework on the use of Biological Medicines to ensure that current
patients benefit and also to improve the procurement process to obtain Biological Medicines.
Biological Medicines are improving the quality of life of patients. Seen from above, Biological
Medicines had a positive impact on patient lives; therefore, there was a need to make them

more available to patients who need them.

The framework containing the findings of the research will be brought to the attention of
the Biological Medicine Committee of South Africa, the Medicine Control Council, as well as
the National Department of Health. It will furthermore be recommended that the framework
that was developed may be adapted by the Health care professionals who prescribed
Biological Medicines. The research findings were submitted to academic journals with a

view to publication, as well as presented at conferences.
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FACTORS INFLUENCING THE UTILIZATION OF BIOLOGICAL MEDICINES IN THE
FREE STATE (SOUTH AFRICA)

CHAPTER 1

GENERAL INTRODUCTION

Biological Medicines are substances (serum, antibodies, cytokines, etc.) derived from
animal, human and recombinant human products or other biological sources, and used to
treat, diagnose or prevent disease. Over the past ten years, Biological Medicines have
become more available for clinical use (Aubin et a/., 2013). Their clinical effectiveness of
has been extremely significant and this success has driven the development of increasing
numbers of Biological Medicines (Lee & Kavanaugh 2005) for a wide variety of illnesses or
disorders. Monoclonal antibodies and cytokines are used for the treatment of immune
diseases, tumours and inflammatory conditions such as cancer and rheumatoid arthritis
(Aubin et al., 2013).

Unfortunately, the use of Biological Medicines has presented challenges (Heinen-Kammerer
et al., 2007; Banacloche & Weinberg 2007). Clinical response to drugs varies usually
between patients and depends on disease characteristics including presence of
autoantibodies, disease activity and severity. Characteristics of the patient-such as gender,
age, body mass index, other drugs in use, or smoking-also play a role in the variability
between patients (Daien & Morel 2014). Cytokine levels, immune cell phenotypes and
genetic background could also influence response (Daien & Morel 2014). Because Biological
Medicines are target specific and mimic the physiological actions of the respective
endogenous compounds, they require appropriate patient selection, which involves
preliminary and continuous testing for monitoring response and safety during therapy

(Heinen-Kammerer et al., 2007; Banacloche & Weinberg 2006).

Continuous testing and monitoring for response is essential, because the appropriate
duration of treatment for some Biological Medicines is still undetermined (Scherer et al.,
2010). The clinical response to Biological Medicines varies between patients (Daien & Morel
2014). On the other hand, the side-effects of some Biological Medicines are still not well
documented. Whereas some of the side-effects are immunologic in nature, and some are
related to the actions of the respective Biological Medicines, they are more complex than

initially thought. The side-effect profile of Biological Medicines does not fit into the current




pharmaceutical-based paradigm (Lee & Kavanaugh 2005). For instance, the occurrence and
severity of some of the side-effects may differ according to the underlying disease or patient
(Aubin et al., 2013). Therefore, appropriate use of Biological Medicines requires cautious
selection of suitable patients and identification of risk groups in order to reduce the
incidence of adverse events among patients (Weber 2004). Even then, patient selection is
also complicated by the fact that some of the diagnostic tests are still limited and not well
standardized on large populations (Scherer et al., 2010). Lastly, the use of Biological
Medicines is costly and this is not only in respect of the drug but also of all the requirements
for its appropriate use, creating another hurdle for the prescription thereof (Heinen-
Kammerer et al., 2007; Pichler 2006; Rodney 2014).

Immune cell phenotypes, cytokine levels and genetic background influence biological
therapy response (Daien & Morel 2014). Therapeutic response and toxicity to Biological
Medicines may vary in different populations or individual patients (Rodney 2014). This
implies that appropriate use of any Biological Medicines requires adequate knowledge - not
only of its pharmacology, but also of the factors that determine appropriate response and
safety, i.e., patient population demographics, diagnosis or disease disorder, and the prior
use of Biological Medicines (Pichler 2006; Rodney 2014). It is therefore of utmost
importance for a clinician to take such factors into consideration before Biological Medicines
can be utilised to the patient's advantage (Salvana & Salata 2009). Pharmacokinetic and
drug concentration is influenced by characteristics of the patient such as gender, age, liver

and renal functions, smoking status and body mass index (Daien & Morel 2014).

It is envisaged that such knowledge would empower clinicians to search for major
determinants of response and toxicity in their local populations of patients. Unfortunately,
this information is still not generally available in standard textbooks or literature (Lee &
Kavanuagh 2005). Therefore, the two-fold aim of the study was to identify the factors
influencing the utilization of Biological Medicines in South Africa, and to develop a

framework for the use of Biological Medicines in South Africa.




CHAPTER 2

LITERATURE REVIEW: PART 1 - AN OVERVIEW OF THE PHARMACOLOGY OF
BIOLOGICAL MEDICINES

The aim of Chapter 2, Part 1, is to provide an overview of the pharmacology of Biological

Medicines.

2.1 PHARMACOLOGY OF BIOLOGICAL MEDICINES

Biological Medicines are substances (serum, antibodies, cytokines, etc.) derived from animal
products or other biological sources and used to treat, diagnose or prevent disease or
disorders. They are large complex molecules, structurally similar to autologous proteins (cf.
Figure 2.1) that are currently produced using molecular genetics techniques and purified
from engineered cells. Unlike pharmaceutical medicines, Biological Medicines are not
metabolized, but are digested and processed in a similar way to the endogenous proteins
(Pichler 2006).

Figure 2.1: Example of a Protein structure from RCSB Protein data bank (ldentifier
#AUL)

2.2 EXAMPLES OF BIOLOGICAL MEDICINES

Monoclonal antibodies used for treatment of breast cancer (e.g. HER2/neu receptor
monoclonal antibody for HER2 positive breast cancer), rheumatoid arthritis and psoriasis
(e.g. tumour necrosis factor-alpha blockers - receptor antagonists and antibodies), and

inflammatory bowel disease.




Cytokines and growth factors used for treatment of multiple sclerosis (e.g. interferons),
diabetic foot ulcers (e.g. topical platelet-derived growth factor), and chemotherapy-induced

neutropenia (e.g. granulocyte colony stimulating factor) or erythropoietins for anaemia.

Botulinum neurotoxins; focal upper-limb spasticity and focal dystonias such as cervical

dystonia and blepharospasmand chronic migraine (e.g. Onabotulinumtoxin A).

2.2.1 Monoclonal antibodies

In 1975, monoclonal antibody technology became a practical application due to the
development of immortalized antibody-secreting hybrid cells (Kohler & Milstein 1975). The
first monoclonal antibody, muromonab, was approved by the Food and Drug Administration
(FDA) in 1986.
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Figure 2.2: Schematic presentation of an immunoglobulin molecule
(Available from: https://www.microbiologybook.org/mayer/1gStruct2000.htm)

Each immunoglobulin molecule is composed of two light and two heavy chains, respectively,
which are connected by four disulphide(s-s) bridges. The light chain consists of two
subclasses, namely Kk or A. Antibody-mediated immunity involves a class of immunoglobulins
called antibodies. An antibody molecule is Y-shaped with two identical antigen-binding sites
or Fab at the end of the Y. The Fc-region does not have antigen-binding functions and is

responsible for its biological activity (Harris et a/., 1992).



https://www.microbiologybook.org/mayer/IgStruct2000.htm

The first monoclonal antibody was generated from mouse cells by a process called
hybridomatechnology. Unfortunately, mouse antibodies are regarded as foreign by the
human immune system, hence a side effect may be provoked in order to attempt getting
rid of these antibodies (Protein Design Laboratory BioPharmalnc 2015). Over time,
molecular and cellular strategies have been applied to replace some parts of the mouse
antibody protein with more human components (Rodney 2013). This approach has led to
the development of chimeric monoclonal antibodies, which consist of a mixture of mouse
and human components (Protein Design Laboratory BioPharmalnc 2015). To date, there
are a few monoclonal antibodies that are completely human (Protein Design Laboratory
BioPharmalnc 2015).

Monoclonal 1gG is derived from expansions of a particular clone of IgG-producing cells that
present monospecific antibodies. These monospecific antibodies derived from a single,

immortal cell clone are monoclonal antibodies (Rodney 2013).

Humanized therapeutic monoclonal antibodies mostly derived from a human source
replaced all mouse amino acids, except for the hypervariable complementarily determining

regions, which are murine (Imai & Takaoka 2006).

Recombinant monoclonal antibody technology is a field that enables the improvement of
antibody properties by genetic engineering (Donzeau & Knappik 2007). Human recombinant
cells produce most humanized, chimeric and human antibodies, using fermentation
technologies, as well as the recombinant mouse myeloma cells designed to manufacture
human IgG (Rodney 2013). A general answer for applications in which an antibody is only
used to block the signalling molecule, is the use of antibody fragments that do not have the
Fc domain (Holilinger & Hudson 2015).

2.2.1.1 Different types of monoclonal antibodies

Monoclonal antibodies can be divided into different types that are used for the treatment

of cancer.

2.2.1.2 Naked monoclonal antibodies

Naked monoclonal antibodies are the monoclonal antibodies that are used most, and have
no drug or radioactive material attached to them. Naked monoclonal antibodies attach to

specific antigens on cancer cells, but several work by binding to antigens on other non-




cancerous cells, or free-floating proteins (Adams & Weinar 2005). They work this in different

ways, for example:

Alemtuzumab is an antibody, which combats the CD52 antigen, which is found on cells
called lymphycytes. Once the antibody is attached it attracts the immune cells to destroy

these cells.

Trastuzumab is an antibody, which neutralises HER2 protein. A large quantity of HER2
proteins are present on tumour cells in several cancers. If HER2 protein is activated, the

tumour cell grows, Trastuzumab prevents these proteins from becoming active.

Bevacizumab targets a protein with the name VEGF. Bevacizumab blocks VEGF that have
an influence on tumour cells to develop more blood vessels to feed tumour cell growth
(Rodney 2013).

2.2.1.3 Conjugated monoclonal antibodies

Monoclonal antibodies joined to radioactive particle, chemotherapy drugs, or cancer killing

agents, are called conjugated monoclonal antibodies (Adams & Weinar 2005).

An example of a radiolabelled monoclonal antibody is Ibritumomab tiuxetan that is an

antibody counteracting the CD20 antigen that is focused on B-cells (Rodney 2013).

An example of chemolabelled monoclonal antibodies is Brentuximab vedotin. Chemolabeled
monoclonal antibodies have chemotherapy or other drugs attached to the antibody (Rodney
2013).

Anti-tumour activity can be demonstrated by immunotoxins consisting of recombinant
antibody fragments conjugated to catalytic toxins, and radioimmunoconjugates directed

against CD20 show substantial anti-tumour activity (Adams & Weinar 2005).

2.2.1.4 Bispecific monoclonal antibodies

Bispecific antibodies are a class of antibody-like proteins and engineered antibodies that
combine two different specific antigen-binding elements into a single construct

(Gunasekaran et al., 2010).




Table 2.1 and 2.2 refer to currently available Biological Medicines worldwide; South Africa

has limited access to some of the drugs.

Table 2.1: Biological Medicines targeting lymphocyte surface markers (Jameson ef a/.,

2018; Rodney 2013; Salvana & Salata 2009)

CHEMICAL

ANTIBODY

NAME TARGET TYPE INDICATION
Alefacept CD2 CD2-bp-Fc Fusion | Psoriasis
Alemtuzumab CD52 Humanlzed B-cell chronic Iymphocytlc I_eukaemla,
unconjugated transplant, multiple sclerosis
Atezolizumab CD274 Humanized Metastatic urothelial carcinoma
Basiliximab CD25 Chimeric 1gG1 Allograft rejection
Belatacept CD80/CD86 | CD80/8-r-Fcfusion | Kidney transplant (to prevent rejection)
Blinotumumab gg;g & Mouse Acute lymphoblastic leukaemia
_ Chimeric 1gG1 Hodgkin's lymphoma, systemic anaplastic
Brentuximab CD30 large cell lymphoma
vedotin MME-Conjugated Hodgkin's lymphoma, systemic anaplastic
large cell lymphoma
Britumomab- -
tiuxetan CD20 Mouse 1gG1 Non-Hodgkin’s lymphoma
Daclizumab CD25 Humanized 1gG1 | Allograft rejection
Daratumumab CD38 Human Multiple myeloma
Efalizumab CD11a Humanized 1gG1 Chro_mc_ moderate to severe plaque
psoriasis
Fanolesomab CD15 Mouse IgM Imaging of patients with (_aqt_uvocal signs
and symptoms of appendicitis
Gemtuzgr_nab- CD33 Hun_1an|zed 9G4 Acute myeloid leukaemia
0zogamicin conjugate
I-tositumomab CD20 Non-Hodgkin’s Mouse 1gG2a
IC\:/Ig;omonab- CD3 Mouse 1gG2 Allograft rejection
Obinutuzumab CD20 Hurmanized Folllculqr lymphoma, Chronic lymphycytic
leukemia
Ofatumumab CD20 Human IgG1 Chronic lymphoctytic leukemia
Rituximab CD20 Chimeric 1gG1 Non-Hodgkin’s lymphoma
BLys - B-lymphocyte stimulator, CD - lymphocyte surface marker, CTLA cytotoxic T-lymphocyte antigen,
EGFR — endothelial growth factor receptor, glycoprotein Ilb/Il1a receptor found on the human platelets, IL-
interleukin, LCL — Large-cell lymphoma, MME- microtubule disrupting agent-conjugated to anti — CD30
antibody, MS — multiple sclerosis, NHL — non-Hodgkin’s lymphoma, PD1- Programmed cell death protein 1,
PNH, paroxysmal nocturnal hemoglobinuria, RA — rheumatoid arthritis, RANKL- receptor activator of nuclear
factor kappa-B lignand, RSV- respiratory syncytia virus, SLAMF7- Signaling lymphocytic activation molecule
family member 7, SLE-systemic lupus erythematosus, TNF-a — tumour necrosis factor alpha, VEGF vascular
endothelial growth factor, VEGFR2- vascular endothelial growth factor receptor 2

Table 2.2: Biological Medicines targeting other structures (Jameson et a/., 2018; Rodney

2013; Salvana & Salata 2009)

CHEMICAL

ANTIBODY

NAME TARGET TYPE INDICATION
Abagovomab CA-125 Mouse Ovarian cancer
Second line treatment for active
Abatacept CTLA-4-r CTLA-Fc fusion rheumatoid arthritis




CHEMICAL

ANTIBODY

NAME TARGET TYPE INDICATION
Adalimumab TNF Human IgG1 Used fqr Rhet_;r_natmd arthritis,
Ulcerative colitis
llla receptor
Abciximab Glycoprotein | Chimeric Fab Coronary angioplasty Antiplatelet
1B /
B-cell
Belimumab stimulator Human IgG1 SLE
BLys
Bevacizumab VEGE Humanized 1gG1 Metastatic carcinoma of_ the colon or
rectum, metastatic cervical cancer
Canakinumab 1L-1BB HumanblgG1 Cryopyin-associated periodic syndromes
Certolizumab TNF-a Humanized Fab Rheumatoid arthritis, Crohn’s disease

PEG

Extracellular

Cetuximab domain of Chimeric 1gG Metastatic colorectal carcinoma
EGFR
Human Postmenopausal osteoporosis,
Denosumab Humanized 1gG2 | chemotherapy, and bone metastasis-
RANKL
related bone loss
Dinutuximab Chimeric Ganglioside GD2 Paediatric patients with high-risk
neuroblastoma
Eculizumab Comp_lement Humanized 1gG2 Paro_xysmal noctu_rnal her_noglobmuna and
protein C5 atypical haemolytic uremic syndrome
Elotuzumab SLAMF7 Humanized Multiple myeloma
Etanercept TNF TNFr-Fc fusion Active rheumatoid arthritis
Golimumab TNEF-a HumanblgG1 Rheumat0|d_ arthritis, ps_quatlc arthritis
and ankylosing spondylitis
Infliximab TNF-a Chimeric 1gG1 Crohn’s disease
Ipilimumab CTLA4 Human IgG1 Metastatic melanoma
Idarucizumab Dabigaatran | Humanized Reversal of anticoagulant effects of

dabigatran

Natalizumab c14_-subu_n|t Humanized 1gG4 | Multiple sclerosis
ofintegrins
Necitumumab EGER Human Metastatic squamous non-small cell lung
cancer
Nivolumab PD-1 Humanized Hodgkin lymphoma, Meta_statlc non-small
cell lung cancer, Metastatic melanoma
Omalizumab Human IgE | Humanized IgG1 | Moderate to severe persistent asthma
Olarutumab PDGFR-a Humanized Soft Tissue Sarcoma
Panitumumab EGFR Human 1gG2 Colorectal cancer
Palivizumab F-Protein Humanized 1gG1 | Respiratory syncytia virus
Pembrolizumab | PDCD1 Humanized Metastatic melanoma, metastatic non-
small cell lung cancer
Pertuzumab Breast Humanized 1gG1 | HER2-dimer 11
cancer
- VEGF-A . . .
Ranibizumab binding Humanized 1gG1 | Age-related macular site degeneration
Ramucirumab VEGER?2 Humanized Metastatic colorectal cancer, metastatic
non-small cell lung cancer
Siltuximab IL-6 Chimeric Multicentric Castleman’s disease
Tocilizumab 11-6R Humanized 1gG1 _Rheuma_tmd art_h_rms, systemic juvenile
idiopathic arthritis
Trastuzumab HER2/neu Humanized 1gG1 | Breast cancer
11-12 and II-

Ustekinumab

23

Humanb 1gG1

Plaque psoriasis




CHEMICAL ANTIBODY
NAME TARGET TYPE INDICATION
BLys - B-lymphocyte stimulator, CTLA cytotoxic T-lymphocyte antigen, EGFR — endothelial growth factor
receptor, glycoprotein Ilb/1lla receptor found on the human platelets, IL-interleukin, LCL — Large-cell
lymphoma, MME- microtubule disrupting agent-conjugated to anti — CD30 antibody, MS — multiple
sclerosis, NHL — non-Hodgkin’s lymphoma, PDGFR- Platelet-derived growth factor receptor, PD1-
Programmed cell death protein 1, PNH, paroxysmal nocturnal hemoglobinuria, RA — rheumatoid arthritis,
RANKL- receptor activator of nuclear factor kappa-B lignand, RSV- respiratory syncytia virus, SLAMF7-
SLAM family member 7, SLE-systemic lupus erythematosus, TNF-a — tumour necrosis factor alpha, VEGF
vascular endothelial growth factor, VEGFR2- vascular endothelial growth factor receptor 2

2.2.1.5 Cytokines

Cytokines are extracellular proteins or peptides that act as mediators in cell communication
(Wink 2011). Cytokines facilitate their biological effects indirectly by influencing accessory
proteins or a number of immune and other cells (Chawla-Sarkar et a/, 2003). The
intracellular signalling of cytokines, as well as the outcome of their molecular and cellular
interactions, can lead to immune suppression or induction, and are used for therapeutic
interventions for infections, cancer and multiple sclerosis. Therefore, cytokines modulate

disease symptoms by regulating immune functions and effector cells (Rodney 2013).

Growth factors consist of cytokines and protein hormones, and are regulating a range of
biological processes, such as stimulating proliferation, differentiation and maturation of

responsive cells (Rodney 2013).

Tumour necrosis factor (TNF), a soluble cytokine, is mainly produced as a Type 2
transmembrane protein arranged in stable homotrimers (Tang et al., 1996), involved in
systemic inflammation, and is a cytokine that is involved in the acute phase reaction
(Rodney 2013).

Cytokines are mainly secreted from leukocytes, and their main functions can be classified

into the following categories (Gad 2007):

e Autocrine: Cytokine acts on the cells that conceal it;
e Paracrine: Cytokine action is limited to the abrupt vicinities of cytokine secretion; and

e Endocrine: Cytokine diffuses to isolated regions of the body to affect different tissues.

Cytokines can be divided into recombinant interferons and interleukins (Rodney 2013) as
indicated in Table 2.3.
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Table 2.3: List of cytokines, growth factors and interferons and their indication for use

(Rodney 2013)

CHEMICAL NAME INDICATION FOR USE

Aldesleukin

Metastatic renal cell carcinoma

Anakinra

Rheumatoid arthritis (IL-2R)

Denileukin diftitox

T-cell lymphoma

Erythropoietin (EPO)

Promote erythrocyte formation and release from marrow

Granulocyte
Colony-stimulating
Factor (G-CSF)

Stimulates function and formation of neutrophils

Interferon alfa-2a

Leukemia, hairy cell leukemia, malignant osteoporosis, malignant
osteoporosis, chronic hepatitis C

Interferon alfa-2b

Hairy cell leukemia, malignant melanoma, non-Hodgkin’s
lymphoma, condylomata acuminate, AIDS-related Kaposi sarcoma,
chronic hepatitis B and C

Interferon alfacon-1

Chronic hepatitis C

Interferon beta — l1a

Multiple sclerosis

Interferon beta — 1b

Multiple sclerosis

Interferon gamma -1b

Granulomatus, malig osteoporosis

Oprelvekin

Thrombocytopenia

Chronic hepatitis B and C, cirrhosis,
Chronic hepatitis C and HIV coinfection
Melanoma

Chronic hepatitis C

Peginterferonalfa- 2a

Peginterferon alfa-2b
Peginterferon alfa-2b

2.2.1.6 Interferons

Interferons have pleiotropic biological effects and were among the first human protein drugs
to be effective in the treatment of cancer (Chawla-Sarkar et al., 2003). There are three
main types of interferons, namely interferon alpha (IFN-a), interferon-beta (IFN-B) and
interferon-gamma (IFN-y) (Arnuad 2002). Interferons may mediate anti-tumour effects by
directly affecting the proliferation or cellular differentiation of tumour cells, or indirectly by
modulating immunomodulatory and anti-angiogenic responses (Chawla-Sarkar et al.,
2003). IFN-a and IFN-B are, as a group, referred to as type I interferons or acid stable
interferons (Walsh 2003). IFN-y differs from the others, as it binds to another receptor and
induces a different variety of biological effects. Furthermore, IFN-y can also be referred to
as type 2 interferon (Walsh 2003).

2.2.1.7 Interleukins

Interleukins are soluble molecules, which promote their biological effect by binding to
specific receptors on the surface of target cells (Walsh 2003). These molecules are involved
in pro-inflammatory and anti-inflammatory processes, and mediate cells in the immune

system. They also mediate lymphocyte proliferation and activation functions (Rodney
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2013). Most of the interleukins exhibit paracrine activity, while others display autocrine

activity and endocrine effects, respectively (Walsh 2003).

Table 2.4: List of interleukins and their cell source (Oldham & Dilman 2009)

NAME \ CELL SOURCE MAIN FUNCTION
IL-1 Monocytes, macrophages, Inflammation, early hematopoietic stem cell
dendrite cells stimulation
IL-2 T-helper lymphocytes T-cell expansion and proliferation
IL-3 Active T-cells, granulocytes Mas_t cell _prollferatlon, hematopoietic B - and T-cell
proliferation
IL-a T-helper lymphocytes type 2, | B- and T-cell activation and proliferation may induce
mast cell, allergy macrophages and immunoglobulin E
IL-5 T-helper lymphocytes type 2, | Eosinophil differentiation and proliferation, B-cell,
mast cell, macrophages immunoglobulin A production
T-helper lymphocytes type 2, Proliferation of plasma cells and bone marrow, induce
IL-6 mast cell, macrophages, . . .
; acute T-cell inflammation and reactions
astrocytes, endothelium
IL-7 Thymas stromal cells and B- and T-cell differentiation, co-stimulate with IL - 2
bone marrow
Macrophages, lymphocytes,
IL-8 epithelial and endothelial Chemotactic for neutrophilis, B- and T-cells
cells
Proliferation of potentiate immunoglobulin E and mask
IL-9 T-helper lymphocytes type 2, cells and to some extent immunoglobulin M and
mast cells . .
immunoglobulin G
T-helper lymphocytes type 2, | Stimulate T-helper lymphocytes type 2, but inhibit
IL-10 | mast cells, macrophages, B- | cytokine release of T-helper lymphocytes type 1,
monocytes activate B-cells, elicit macrophages cytokine release
Hematopoietic stem cell proliferation and
IL-11 | Bone marrow differentiation through megakaryocyte
to platelet cells
IL-12 Dendritic, B- and T-cells, Synergistic with IL-2, induce NK cell to release
macrophages TNF-a and IFN-y
IL-13 ﬁ?:vzid tz-shelpgrz mast Stimulate differentiation and growth of cells to release
(ialls ytes yp immunoglobulin G and release of IL-1 and IL-6
IL-14 | T-cell and malignant B-cells Control growth of agtlvated immunoglobulin secretion
and B-cell proliferation
IL-15 | Monocytes, viral infected Induce NK cells
T - —
IL-16 CDS. T _cells, eosinophilis, Chemotatic for CD4*T and other cells
ephithelial cells, lymphocytes
IL-17 | T-helper type 17 cell Osteoclast cells, angiogenesis, inflammatory
Induce production of IFN-y in T-helper lymphocytes,
IL-18 | Macrophages uce producti vl per lymphocyt
and NK cells
Monocytes and nonimmune Signal transducer and activator of transcription 1 and
IL-19 | .
inflamed cells STAT3
IL-20 Monocytes and nonimmune Keratinocyte differentiation and proliferation
inflamed cells
IL-21 Activated T-helper Activate and proliferate CD8* T-cell, B-cell isotype

lymphocytes and NK-cells

switching and NK functions
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NAME CELL SOURCE MAIN FUNCTION
Activated T- and Ni-cells, T- Slgnal transducer and actlvatpr qf transcription 1 and
IL-22 helper 3, induced acute phase proteins in hepatoma cells and
P serum amyloid A 17 lymphocytes
Monocytes, T helper . . .
IL-24 lymphocytes, Melanocytes Tumour suppression, psoriasis and wound healing
Ind I ti f IL-8 and IL-10 by CD54 and
IL-26 | Monocytes, memory T-cells n_uce_ cetl secretion 0 an Y an
epithelial cells
IL-27 | Macrophages T- and B-lymphocyte activity
IL-28 !Dendr_ltlc and other cells with Defence against viral infection
infection
IL-29 | Dendritic cells with infection Enhance host defence against microbes in epithelial
and hepatocytes
IL-30 | Macrophages Interacts with IL-27
IL-31 | T-helper type 2 lymphocytes | Skin inflammation
. Induce macrophages and monocyte to secrete tumour
IL-32 | Lung carcinoma AS49 cell necrosis factor and IL-8 and CXCL2 chemokine
IL-33 | Endothelial and other cells Induce T helper lymphocytes to produce cytokine,
mast cell
IL-34 | Giant bone tumours Osteoclast bone genesis, adherence
IL-35 | Regulatory T-cells Suppress T helper lymphocytes




CHAPTER 2

LITERATURE REVIEW: PART 2 - AN OVERVIEW ON THE FACTORS THAT
INFLUENCE THE USE OF BIOLOGICAL MEDICINES

2.3 INTRODUCTION

The aim of Part 2 is to provide an overview on the factors that influence the use of Biological

Medicines.

2.3.1 The side-effects of Biological Medicines

The side-effects of Biological Medicines require special knowledge as they differ from the
side-effects of chemical drugs (xenobiotics) (Aubin et al., 2013). Adverse effects caused by
chemical drugs are heterogeneous, and can be classified into five sub-groups (Naisbitt et
al., 2000). Regarding Type A, the reactions correspond to the pharmacological activity of
the drug and are predictable (Naisbitt et a/., 2000). With Type B, reactions are not
predictable, are immune-mediated, and include hypersensitivity reactions (Aberer et al.,
2003). A Type C reaction is a chemical reaction and is short-term, and Type D reactions are

long-term toxicities. A Type E reaction occurs after drug withdrawal (Naisbitt et a/., 2000).

Biological Medicine’s adverse drug reactions are classified by their pathomechanism
(Scherer et al., 2010) and can be divided into five types (Pichler 2006).

Type a adverse effects are related to the cytokine released syndrome, or to the systematic
application of cytokines in high doses (Vasquez et al., 1995), and these side-effects can
include headache, fever, asthenia, arthragia, myalgia, nausea, vomiting and diarrhoea
(Aubin et al., 2013).

Type B adverse drug reactions include both immediate and delayed hypersensitivity
reactions (Barbaud et a/., 2011) related to the immunogenicity of the Biological Medicines
(Descotes & Gourand 2008). The hypersensitivity reaction can be divided into three forms
of allergies: anaphylaxis immediate injection side reaction, T-cell induction, and drug
induced autoimmunity (Descotes & Gourand 2008).

Type Y adverse drug reactions are related to immune deviation from therapeutic protein,

and are the most important group of side-effects, but they cannot be explained by typical
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hypersensitivity reactions or high cytokine levels (Pichler 2006). They are immune or
cytokine imbalance syndromes and these side-effects can be further divided into impaired
functions, and can unmask or cause an immune or cytokine imbalance leading to

autoimmune, auto-inflammatory or allergic reaction (Scherer et a/., 2010).

Type 8 adverse drug reactions refer to cross-reactions and are related to expression of the
similar binding antigen molecules on different tissue cells (Perez-Soler & Saltz 2005). An
example is the occurrence of folliculitis and acneiform exanthems during the treatment of
antagonists of the epidermal growth factor receptor (EGFR) (Scherer et al., 2010). EGFR is
also expressed by a range of carcinomas and moderately associated with tumour
progression (Perez-Soler & Saltz 2005). The manifestation of this side-effect correlates, in

terms of severity and size, with the response of the tumour (Scherer et a/., 2010).

Type € adverse drug reaction is associated with new and unpredicted physiological
functions of Biological Medicines (Aubin et al., 2013). The /n vivo use of Biological Medicines

in patients may reveal these unpredicted physiological functions (Aubin et a/., 2013).

Biological Medicines are not small chemical compounds like chemical drugs, but are large
complex protein produced molecules, with a biological effect (Pichler 2006). Biological
Medicines’ side-effects differ from xenobiotics in terms of chemistry, mode of action,

metabolism and immunogenicity (Pichler 2006).

Adverse effects induced by chemical drugs are linked to their pharmacological effect,
whereas adverse effects of Biological Medicines are linked to their biological activity (Lee &
Kavanaugh 2005), are relevant to the molecular target and can be explained by inhibition

as well as activation or other working mechanisms (Scherer et al., 2010).

Table 2.5: Chemical name and adverse drug reactions (Jameson ef a/., 2018; Rodney
2013; Scherer 2009; Lee & Kavanaugh 2005)

CHEMICAL
NAME ADVERSE DRUG REACTIONS
Urticaria, infusion reactions, anaphylaxis, neutralizing antibodies, infections,
Abatacept . .
autoimmune disorders
Abcixmab Bleeding, thrombocytopenia, hypersensitivity reactions
Adalimumab Developing serious infections
Alefacept Infusion reactions, infections, fever, electrolyte changes, hypertension
Alemtuzumab Infusion reactions, fever, infection, auto-immunity
Anakinra Injection site reaction, neutralizing antibodies, infections
. Urinary tract infection, rexia, fatigue, hepatitis, neumonitis,
Atezolizumab y_ . " p)_/ - 9 . P p
dermatitis/rash, colitis, adrenal insufficiency, diabetes, pancreatitis.
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CHEMICAL
NAME ADVERSE DRUG REACTIONS
Basiliximab Lyr_nphopema, mlld_mjectlon_sne react_lon, yery rare: angioedema,
urticara, anaphylaxis, pre-existent antibodies
Belatacept _Increz?\sed risk for developing post-transplant lymphoproliferative disorder,
infections
Belimumab No comprehensive information

Bevacizumab

Proteinuria, hypertension, bleeding, arterial thromboembolism, reversible
posterior leukencephalopathy syndrome, nephtotic syndrome, chronic
cardiac insufficiency

Blinatumomab

Pyrexia, headache, nausea, peripheral oedema, febrile neutropenia,
nausea, hypokalemia

Brentuximab
vedotin

Progressive multifocal leukoencephalopathy and/or death may occur, as a
result of JC virus infection

Canakinumab

Injection site reaction, infections

Certolizumab-

Infections, sepsis

pegol

Cetuximab Leukopenia, anaemia, oedema, rash, fever, anaphylaxis, infusion reactions
Daclizumab Tachycardia, polyuria, oedema, hypersensitivity reactions

Daratumumab Thrombocytopenia, anaemia, neutropenia, lymphopenia, infusion reactions
Denosumab No comprehensive information

Dinutuximab

Back pain, headache, arthralgia, nausea, fatigue, pain

Eculizumab

Infection (especially meningococci) rarely: infusion reactions, fever, antibody
production

Efalizumab

Lymphocytosis thrombocytopenia, oedema, infusion reaction,
urticaria (1-8%), progressive multifocal leukencephalopathy

rarely:

Elotuzumab

Acute renal failure, pulmonary embolism, anaemia, pneumonia, respiratory
tract infection, pyrexia

Injection site reaction, autoantibodies, anti-etanercept antibodies, lupus
erythematosus-like diseases, infections psoriasis (especially palmoplantar,

Etanercept pustular), Stevens-Johnson syndrome, toxic epidermal necrolysis,
macrophage activation syndrome, vasculitis, interstitial pulmonary disease,
lymphoma

Gemtuzumab Infusion reactions, anaphylaxis, hepatotoxicity, veno-occlusive disease,

0zogamicin tumour lysis syndrome, infections

Golimumab Infections demyelinating disease, severe systemic hypersensitivity reations,

autoimmune phenomena, injection site reaction

Ibritumomab-
tiuxetan

Erythema multiforme, Stevens-Johnson syndrome, bullous dermatitis, toxic
epidermal necrolysis, exfoliative dermatitis, anaphylaxis, infusion

Idarucizumab

Delirium, pneumonia, pyrexia, constipation, hypokalemia

Immune phenomena: enterocolitis (possible involvement of other sections of
Gastro intestinal tract, hypophysitis, hepatitis, exanthema with lymphocytic

Infliximab infiltration of the deep dermis and perivascularly with massive pruritus
(>50%)
Infection, infusion reaction (3.8%), hypersensitivity reaction, autoantibody

Ipilimumab production (6%0), lupus erythematosus, serum sickness (2.8%), vasculitis,
exanthema.

IFN-a Pancytopenia, flu-like symptoms, fever, injection site reaction

IFN-B Pancytopenia, flu-like symptoms, fever, injection site reaction

IFN-y Fever, rash, injection site reaction

Muromonab- Hypersensitivity reactions, cytokine release syndrome (first dose syndrome),

CD3 acute tubular necrosis, infusion reactions, cytopenias
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CHEMICAL
NAME

Natalizumab

ADVERSE DRUG REACTIONS

Infections (among others progressive multifocal
anaphylaxis, urticaria, infusion reactions

leukencephalopathy,

Necitumumab

Venous and arterial thromboembolic,
toxicities, hypomagnesemia

infusion reactions, dermatologic

Nivolumab

Hypothyroidism, thyroiditis, fatigue, upper respiratory tract infection, rash,
pruritus, infusion related reactions, musculoskeletal pain

Obinutuzumab

Neutropenia, anemia, musculoskeletal disorder, infusion-related reactions,
thrombocytopenia, cough

Ofatumumab

Upper respiratory tract infection, neutropenia, pneumonia, pyrexia

Olarutumab

Inflammation of mucous membranes in the digestive tract, fatigue,
musculoskeletal pain, infusion-related reactions, neutropenia,
hyperglycemia, hypokalemia, hypophosphatemia

Omalizumab

Infections, anaphylaxis (in part delayed), serum sickness, fever,
lymphadenopathy, systemic hypereosinophilic syndrome, Churg-Strauss
syndrome, injection site reaction

Palivizumab

Diarrhoea, injection site reaction, fever, anaphylaxis,
hypersensitivity reactions, anaemia, liver test abnormalities

urticaria,

Panitumumab

Toxicity on skin, eye and mucous membranes, gastrointestinal toxicity,
infusion reactions including anaphylaxis, angioedema (in part delayed)

Pembrolizumab

Dyspnoea, fatigue, decreased appetite, pneumonia, pulmonary embolism,
colitis, hypophysitis, thyroid disorders

Pertuzumab

No comprehensive

Ramucirumab

Neutropenia, diarrhoea, fatigue, epistaxis

Ranibizumab

Hypersensitivity, erythema, urticaria, pruritus, ant-ranibizumab

Rilonacept Injection site reaction, infections, anti-rilonacept antibodies
Infusion reactions (even fatal, especially at the first dose), tumour lysis
. syndrome, anaphylaxis, infections, cytopenias, paraneoplastic emphigus,
Rituximab . : ; o . .
lichenoid or vesiculobullousdermatitis, progressive multifocal
leukencephalopathy, Hepatitis B
Siltuximab Hyperuricemia, pruritus, increased weight, upper respiratory tract infection
Infection, cardiotoxicity, pulmonary toxicity, hepatotoxicity, infusion
Trastuzumab Y. P Y Y P Y

reactions (25%), anaphylaxis, urticaria, angioedema

Tocilizumab

Severe bacterial infection, angioedema, infusion reactions

Tositumomab

Flu-like symptoms, prolonged, partially severe cytopenias, malignancies,
injection site reaction, hypersensitivity reactions, anaphylaxis

Ustekinumab

No comprehensive information

2.3.2

Medicines

Limited knowledge, toxicology and therapeutic response of Biological

According to Lee and Kavanuagh (2005), clinicians need to develop a better understanding

of the spectrum and types of reactions of Biological Medicines, as well as the underlining

mechanisms primary to such reactions. The main complexity is that response of Biological

Medicines depends on at least three diverse parameters, namely disease pathophysiology,

disease state and drug concentration (Daien & Morel 2014). The in vivo activity of these

medicines should be explained better to develop more predictive assays for clinical efficacy

and provide information useful in the rational selection of these medicines (Oldham &
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Dilman 2009). This will aid in their support to use these medicines optimally. Currently,
diagnostic possibilities are still limited and not standardized on large collectives (Scherer et
al., 2010). A reason for this might be the pharmacokinetic and drug concentration, which
is influenced by characteristics such as the patient’s gender, age, liver and renal functions,

smoking status, and body mass index (Daien & Morel 2014).

The form of experience regarding pharmacological information and social influences on
decision making plays a very important role in the prescribing of new medicines (Prosser et
al., 2003). Therefore, it is important for clinicians to have a clear understanding of the
toxicology of Biological Medicines, especially the pharmacokinetic and pharmacodynamic
data, as this will help them to choose the best regimen for the patient (Rodney 2013). The
pharmacokinetic data of most Biological Medicines come directly from the plasma drug

concentration (Wisniacki et al., 2013).

The pharmacodynamics of Biological Medicines refer to the time-course of effect response
(Wisniacki et al. 2013). The therapeutic response of Biological Medicines experienced by
individual patients may be influenced by the pharmacodynamics (genetic factors,
physiological, pathological, tolerance and receptor interactions) and the pharmacokinetics

(distribution, elimination, extent, & rate of absorption) (Rodney 2013).

It is therefore of utmost importance for a clinician to take all of the above into consideration
before Biological Medicines can be utilised to the patient's advantage (Salvana & Salata
2009).

2.3.3 Pharmacoeconomics of Biological Medicines

The increasing use of Biological Medicines have left questions with regard to the cost of
these medicines (Heinen-Kammerer et a/., 2007). Biological Medicines have demonstrated
to be an effective form of treatment for rheumatoid arthritis, but because of the high cost,

they are not considered first-line treatment (Joensuu et a/., 2015).

Pricing of Biological Medicines is complex, and depends on several factors such as cost,
public perspective, competitor strategies and political pressures (Rodney 2013). The
administration of Biological Medicines requires high standards of sterility and purity and

well-trained personnel, and this adds additional cost to the treatment (Rodney 2013).
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A report by Broomberg, CEO of Discovery Health (2015), stated that Biological Medicines
offer life-saving hope to many patients, but the cost implication is threatening, leaving
medical aid schemes with very high expenses, and individual patients not capable of

affording them.

The value of Biological Medicines can be measured by different methods of analyses, for
example, cost consequences, cost minimization, cost-effectiveness, cost utility and cost

benefit analyses (Rodney 2013).

Quality adjusted life year (QALY) combines the quality and the length of life into a single
measurement. Therefore, cost per QALY refers to the cost-effectiveness of the quality
adjusted life years, which can be used as a measurement of the efficiency of Biological
Medicines (Drummond et al., 2009). According to Heinen-Kammerer (2007), a study that
was performed in Germany showed that entanercept was cost-effective within the German

healthcare system, held greater benefits for patients, but also led to higher treatment cost.

Costs of Biological Medicines are related to the national economy, health policy and price
level, thus the incremental cost-effectiveness ratio cannot be generalized when analysing

results from different countries (Joensuu et al., 2015).

2.4 CONCLUSION

From the above discussion, it can be concluded that Biological Medicines have many
advantages, but that there are different factors that influence the use of these medicines
in different countries, such as therapeutic response, side-effects, cost, genetic factors,

demography, and limited knowledge of clinicians about these medicines.

There is a number of publications that characterize the pharmacokinetics and
pharmacodynamics of monoclonal antibodies in Asian versus non-Asian populations, and
the biological effects of cytokine on Chinese and non-Chinese patients (Rogge et al., 2014),

but no similar studies have been done in South Africa.

The aim of this study is to investigate (search for) factors that influence the utilization of
Biological Medicines in a sample of South African patients and develop a framework for the

use of Biological Medicines.




CHAPTER 2

LITERATURE REVIEW: PART 3 - AN APPROACH FOR DEVELOPING A
FRAMEWORK FOR THE USE OF BIOLOGICAL MEDICINES

The aim of Part 3 is to provide an overview of the approach to develop a framework for the
use of Biological Medicines in South Africa. There are variations in the Delphi method, for
example, argument delphi, classical delphi, decision delphi, disaggregated policy delphi,
EFTE delphi, mini delphi, online delphi, and technological delphi (Strasser 2016:120). For
the purpose of this study, the classical delphi was used, due to the fact that it focus on
facts, elicits opinions and gain consensus, with independent panellists and anonymous
responses (Strasser 2016:121). It is a fast and cost- effective way to gather experts’
opinions and defeats difficulties. In the Delphi process, experts from various backgrounds
can participate equally in the process, while they consider their opinions carefully and

respond at their own time.

2.5 INTRODUCTION

The Delphi method as described by Linstone and Turoff (2002:3) can be characterised as
a method for structuring a group; according to De Villiers, De Villiers and Kent (2005:639),
it is a method for the collection of an expert point of view on a specific topic. It is,
furthermore, a method that allows a large range of expert opinions from different
backgrounds to take part in the communication process (Critcher & Glastone 1998:433).
The Delphi method was named after an oracle on an island of Delphi in Greece (Clayton
1997:337), which had a system of informants considered to be one of the most trustworthy
resources in predicting the future (Kennedy 2004:505). Linstone and Turoff (2002:3) refer
to the Delphi method as a group of experts who are geographically apart and reply to
specific questions through e-mail. It is adaptable and flexible; this makes it the appropriate
method of finalising a framework by a panel of experts using the technique of consensus
(Powell 2003:376). The Delphi method is a cost-effective and quick method of gathering
expert opinions. Previous difficulties with a face-to-face discussion were overcome with the
Delphi method, and experts from different backgrounds participate equally in the process
(Critcher & Gladstone 1998:432; Murry & Hammons 1995:426).




20

According to Jones and Hunter (1995:376), the Delphi method can be used for the
development of health-related education programmes. The utilisation of the Delphi method

is not new in health care research (Loo 2002:762).

2.6 DELPHI METHOD

According to De Villiers et al., (2005:61), a critical step in the Delphi method is the
development of the questionnaire that is based on a series of questions to the panellist for
rating and evaluation. The preparation phase of the questionnaire is essential in ensuring
a successful process; part of this process would include a carefully constructed Delphi
guestionnaire that enables clear statements as well as remarks by the panel (Clarke-Farr
2005:225). The Delphi method gave the panel the opportunity to re-evaluate their opinions

regarding the framework and receive feedback from their fellow experts (Ali 2005:731).

Two important aspects of the Delphi method are the utilisation of a number of questionnaire
Rounds and anonymous answering of questions (McKenna 1994:1222). The Delphi method
consist of a minimum of two Rounds (Tangaratinam & Redman 2005:122). According to
Critcher and Glastone (1998:433), the number of Rounds in the Delphi Method may range
from two to five. Only two or three Rounds are used in most studies (Thangaratinam &
Redman 2005:121).

The panel members’ responses after each Round are analysed and each panel member

receives feedback in the next Round (Goodman 1987:730).

The first Round of the Delphi process consists of a structured questionnaire based on the

literature and is used as a template (Hsu & Sanford 2012:346).

In Round 2, the Delphi panel members receive the second questionnaire and are asked to
reconsider items summarized on the answers provided in the first Round. The researcher

also provides the panel members with their earlier responses (Hsu & Sanford 2012:346).

The relationship between the Delphi group size and reliability has been illustrated by an
increase in reliability of the group feedback after increasing the size of the group (Dalkey
1969:12). It was established that there was a huge increase in the reliability of the Delphi

method when the group size increased from 1 to 11 members, but after that, reliability did
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not increase remarkably (Dalkey 1969:12). According to Thangaratinam and Redman
(2005:120), representation is judged by the characteristics of the expert panel rather than
its number. Fixed and specific criteria must be used to select the Delphi panel experts
(Murry & Hummons 1995:428). Critchner and Gladstone (1998:435) emphasise that the

selection of the appropriate panel of experts is crucial.

Clarke-Farr (2005:226-228) provides an overview of essential aspects of the Delphi method
and summarises the following advantages and disadvantages as listed by the Michigan State
University (1994:1-3).

Advantages of the Delphi method:

e It allows participants to remain anonymous;

e [tis inexpensive;

e [t /s free of social pressure, personality influence and individual dominance,;

e A reliable judgement or forecast of results is likely;

e [t allows sharing of information and reasoning among participants;

e [ts conducive to independent thinking and gradual formulation;

e [t consists of a well-selected respondent panel,

e [t can provide a broad analytical perspective on potential growth impacts, and

e [tcan be used to reach consensus among groups hostile to one another.”

Disadvantages of the Delphi method:

e “The judgements are those of a selected group of people and may not be
representative;

e There may be a tendency to eliminate extreme positions and force a middle-of-the-
road consensus;

e [t /s more time-consuming than the group process method,;

e [t should not be viewed as a total solution to forecasting;

e [t requires skill in written communication; and

e [t requires adequate time and participant commitment (about 30-45 days)”.
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2.7 CONCLUSION

The Delphi method is a method for the collection of an expert point of view on a specific
topic. It is a critical step in the development of a questionnaire that is based on a series of
guestions to the panellist for rating and evaluation. It gives the panel the opportunity to re-
evaluate their opinions regarding the framework and receive feedback from their peers. As
no framework for the use of Biological Medicines in South Africa was available, the Delphi
method was seen as the best option for the final Round of this study to compile a framework

for the use of Biological Medicines in South Africa.




CHAPTER 3

STUDY PROTOCOL

3.1 OBSERVATIONS FROM REVIEW

i. Biological Medicines are therapeutic substances derived from biological sources that
have improved the quality of life of patients with chronic diseases such as rheumatoid
arthritis and cancer.

ii. Biological Medicines are large, complex proteins with peculiar pharmacokinetics,
pharmacodynamics and toxic profiles.

iii. There are different types of Biological Medicines that include monoclonal antibodies
(naked, conjugated and bispecific), cytokines, interferons, and interleukins.

iv. Biological Medicines are subject to genetic variation in their targets and this may differ
in different populations, leading to variations in therapeutics and toxicity experienced
by different populations or patients.

v. Consequently, it has been observed that the following factors may influence use and
access of Biological Medicines in a specific population or patient.

e Patient demographic;

e Prevalence of side-effects or other genetic factors;

o Knowledge of pharmacology by advocate groups, doctors or patients;
o Availability of scientific information to prescribers; and

e Pharmaco-economics, cost, cold chain and supply chain.

It is not known how these factors influence the use of Biological Medicines in South Africa

and there is no policy or framework to guide the use of Biological Medicines.

3.2 AIM OF THE STUDY

The two-fold aim of the study was to identify the factors influencing the utilization of
Biological Medicines in the Free State (South Africa) and
e To develop a framework for the use of Biological Medicines in South Africa.

3.3 THE OBJECTIVES OF THE STUDY

To achieve the aims of the study, the following objectives were pursued:
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i. To evaluate perceptions and knowledge of Biological Medicines by young doctors (who
have been practising for two years or less since graduating).

ii. To identify the factors that might influence the prescribing of Biological Medicines by
Specialists in the Free State.

iii. To identify the factors that might influence patients’ compliance with Biological
Medicines in the Free State.

iv. To develop a framework for the use of Biological Medicines in South Africa via the

Delphi method.

3.4 EXPECTED OUTCOMES OF THE STUDY

¢ Knowledge of the most common factors that influence the prescribing and utilisation

of Biological Medicines in South Africa.

e A Framework for the use of Biological Medicines in South Africa.




CHAPTER 4

PART 1: PERCEPTION AND KNOWLEDGE OF BIOLOGICAL MEDICINES BY NEWLY
QUALIFIED DOCTORS (< 2 YEARS OF PRACTICE)

4.1 INTRODUCTION

This chapter consists of the results of the newly qualified doctors’ survey. The information
sought included the doctors’ particular experience in the use of Biological Medicines’
available source of medical information source on Biological Medicines; their role in patients’
care/management using Biological Medicines; their perception of Biological Medicines with
regard to efficacy, toxicity or other; any problems with obtaining Biological Medicines;

undergraduate training on Biological Medicines; and procurement processes.

4.2 METHODS

A prospective survey was conducted on the newly qualified doctors (i.e. doctors with less
than two years of practice). The selection criteria delineated the study population to doctors
who were practising in the Mangaung district (Bloemfontein) in the Free State for a six-
month period from 1 April 2017 — 30 September 2017. The doctors were identified at their
point of work. They received an information leaflet about the study (cf. Appendix Al) and
consent form (cf. Appendix A2) before they completed the questionnaire (cf. Appendix A3).

Voluntary counselling was done before participation in this study.

4.3 INFORMATION SOUGHT

The questionnaire is divided into different categories. The category concerned first is the
prescribers’ particulars, in terms of the gender, age, years of work experience, and where

they studied.

Section B of the questionnaire refers to the use of Biological Medicines; specifically, the
doctor’s knowledge about Biological Medicines; whether patients demand to use Biological
Medicines; at what stage of the disease they prescribe Biological Medicines; the determining
factor indicating when a patient should be given Biological Medicines; and the names of

Biological Medicines as well as the condition for which it can be prescribed.
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Section C refers to the available medical information source on Biological Medicines;
whether the doctors were taught about Biological Medicines at any time during their medical
training; whether they think Biological Medicines were adequately covered in the standard
medical textbooks they used or lectures they attended; how relevant it was to their current
requirements to prescribe these drugs; where they get information that enable them to
prescribe and care for patients using Biological Medicines; and the steps that must be

followed when a doctor decides to prescribe Biological Medicines for a patient.

Section D describes patient care and management; how doctors approach these aspects;
how requirements or criteria for prescribing Biological Medicines differ from prescribing
pharmaceutical agents; how the care of patients on Biological Medicines differ from those
on pharmaceutical agents; on average, when the doctors start administering Biological

Medicines to the patients.

Section E covers the doctors’ perception; more specifically, the reason why Biological
Medicines are difficult to use; the perception that Biological Medicines’ use is limited; when
the doctor will not prescribe Biological Medicines; whether Biological Medicines have more
adverse effects than pharmaceutical agents; and the factors that play a role in the efficacy

and safety of Biological Medicines.

Section F refers to the procurement process, specifically the processes whether satisfactory

and suggestions of how it should be improved.

4.4 INCLUSION CRITERIA

Clinicians with less than two years’ experience since graduation.

45 EXCLUSION CRITERIA

Clinicians with more than two years’ experience since graduation.

4.6 ETHICAL CONSIDERATIONS

Ethical approval was granted by the University of the Free State (HSREC 154/2016) as well
as the Free State Department of Health Ethics Committee (cf. Appendix A6 & A7).
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4.7 PILOT STUDY

A pilot study was done by testing the questionnaire on three individuals (two newly qualified
doctors, as well as a biostatistician). This was done in order to test whether the availability
of information will be sufficient for further evaluation, and to determine how much time
would be needed to complete the questionnaire. A few questions on the questionnaire were
restricted to ensure that all participants have the same interpretation of the questions. The

responses of those individuals were not included in the final questionnaire survey.

4.8 STATISTICAL ANALYSES

The data was captured in Excel, and imported into SAS (Statistical Analysis Software). The
analysis was done using SAS 9.4. Descriptive statistics, namely means, medians, standard

deviations, percentages and frequencies were calculated for continuous data.

4.9 RESULTS

49.1 Prescribing particulars

As it was, out of the 79 doctors in the Mangaung district (Bloemfontein) in the Free State,
79,7% (n = 63) completed the questionnaire. The study population consisted of 60,3%
females and 39,7% males (cf. Appendix B, Table B1). The mean age of the doctors was
26.01 (SD, 2.4) (cf. Appendix B, Table B2). Regarding the doctors’ work experience, 73%
had worked one year, while 20,6% had 1.5 to 2 years’ work experience (cf. Appendix B,
Table B3). Figure 4.1 displays the different institutions where the doctors completed their

studies.
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Figure 4.1: The institutions of study of newly qualified doctors
UCT = University of Cape Town; UFS = University of the Free State; UKZN = University of KwaZulu-
Natal; UP = University of Pretoria; WITS = University of Witwatersrand
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A majority of 31,7% studied at the University of the Free State (UFS), and then 15,9% at
the University of Cape Town (UCT) as well as the University of Pretoria (UP) and University
of Stellenbosch (US).

4.9.2 Use of Biological Medicines

Fifty-four percent (n = 63) of the doctors did not know what Biological Medicines are (cf.
Appendix B, Table B4). Figure 4.2 illustrates that of the 46% (n = 63) doctors that indicated
they know what Biological Medicines are, a majority of 57,7% (n = 29) indicated that

Biological Medicines are used for the treatment of rheumatoid arthritis and cancer.
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Figure 4.2: Knowledge of the newly qualified doctors about Biological Medicines
RA = Rheumatoid Arthritis

A majority of 74,6% (cf. Appendix B, Table B5) indicated that they did not prescribe
Biological Medicines at their institutions, while 55,8% (n = 43) of them indicated that they
want to prescribe Biological Medicines at their institutions (cf. Appendix B, Table B6). An
overwhelming majority of 95,2% of patients did not demand that Biological Medicines be
used (cf. Appendix B, Table B7). Figure 4.3 illustrates that 49,2% of the doctors indicated
they were not allowed to prescribe Biological Medicines, while 42,9% indicated that it was

only prescribed in severe cases.
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Figure 4.3: The different stages of a disease when Biological Medicines are prescribed
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Figure 4.4 shows that 37,7% (n = 53) indicated that the regular determining factor when
a patient should be given Biological Medicines is when a patient is not responding to other
treatment (pharmaceutical agents). Thirty-four percent (n = 53) indicated that they were

uncertain because they had not yet the opportunity to prescribe Biological Medicines.
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Figure 4.4: The determining factor when a patient should be given Biological Medicines

Table 4.1 lists the Biological Medicines that the doctors knew can be prescribed, and for
what condition. Altogether 47,6% indicated that Infliximab can be prescribed and 44,4%

of the participants pointed out that it can be prescribed for Rheumatoid arthritis.

Table 4.1: Biological Medicines and condition

BIOLOGICAL

MEDICINES N=63 PERCENTAGE CONDITION N=63 PERCENTAGE
Infliximab 30 47,60% Rheumatoid arthritis 28 44,40%
Rituximab 15 23,80% Rheumatoid arthritis 14 22,20%

Adalimumab 2 3,20% Rheumatoid arthritis 2 3,20%
Interferon 3 4,80% Cancer 3 4,80%

Trastuzumab 2 3,20% Breast cancer 1 1,60%

4.9.3 Information resource

Eighty-two and a half percent (n = 63) of the doctors indicated that they were taught about
Biological Medicines at some time during their medical training (cf. Appendix B, Table B8),
while 77,1 % (n = 61) indicated that Biological Medicines were not adequately covered in
the standard medical textbooks they used (cf. Appendix B, Table B9). Sixty-four and a half
percent (n = 62) indicated that their current knowledge about prescribing Biological
Medicines was insufficient (cf. Appendix B, Table B10). Figure 4.5 illustrates that most
doctors (58,7%) obtained information on Biological Medicines from the Internet, while
83,0% (n = 53) indicated that Biological Medicines were not readily available to all clinicians

(cf. Appendix A-11).
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Figure 4.5: Different types of information resources available

Figure 4.6 illustrates that 54,7% (n = 33) of participants suggested that there should be
more lectures and seminars on Biological Medicines, while some of them 45,3% (n = 28)
suggested that there should be more specific guidelines for the use of Biological Medicines

in textbooks.
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Figure 4.6: Suggestions to make information more readily available
BM = Biological Medicines

Ninety-four comma eight percent (n = 55) (cf. Appendix B, Table B12.1) of them indicated
they were not allowed to prescribe Biological Medicines at their institution and would refer

the patient to someone senior or to a specialist.

4.9.4 Patient care and management

The results of patient care and management follow: Figure 4.7 shows how the approaches,
requirements or criteria to prescribe Biological Medicines differ from prescribing of
pharmaceutical agents; 41,3% of the respondents indicated that they were unsure, while
33,3% answered that they were not allowed to prescribe Biological Medicines at their

institutions.
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Figure 4.7: How the approaches, requirements, or criteria to prescribe Biological
Medicines differ from the prescribing of pharmaceutical agents

Figure 4.8 illustrates that 39,7% indicated that they were unsure regarding the differences
in care of patients on Biological Medicines and those that use pharmaceutical agents, while

34,9% indicated that frequent follow-ups, close monitoring and good screening are

required.
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Figure 4.8: How the care of patients on Biological Medicines differs from that of patients
on pharmaceutical medicines

In Figure 4.9 we can see that 69,5% (n = 59) of the respondents indicated that they were
not allowed to prescribe Biological Medicines, while 15,3% (n = 59) indicated that Biological
Medicines should be prescribed in time to be effective, and 11,9% (n = 59) indicated the

Biological Medicines were given too late.
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Figure 4.9: When they start giving patients Biological Medicines

4.9.5 Doctors’ knowledge

Direct questioning tested the newly qualified doctors’ knowledge and they were allowed to
choose more than one option. Table 4.2 captures some of the reasons why Biological
Medicines are difficult to use: 76,2% (n = 63) of the respondents indicated they had limited
knowledge of the pharmacology of Biological Medicines, whereas 66,7% mentioned that

Biological Medicines were expensive to use.

Table 4.2: Reasons why Biological Medicines are difficult to use

DESCRIPTION QUANTITY PERCENTAGE

They_ are time-consuming in that patient selection may involve 9 14.3%
special tests
They are administered parenteral, hence require close monitoring 15 23,8%
Adverse reactions are more common in that patients need more

0,
review than in the case of pharmaceutical agents 15 23,8%
I have limited knowledge of the pharmacology of biological 48 76.2%
agents
They are expensive 42 66,7%
Other (specify) 0 0,0%

Table 4.3 shows why the use of Biological Medicines is limited: 55,6% (n = 63) of the
respondents indicated that the availability of knowledge and information about Biological
Medicines was limited and 46,0% (n = 63) indicated that the availability or affordability of

specialized tests for monitoring efficacy was difficult and expensive.

Table 4.3: Use of Biological Medicines is limited

DESCRIPTION QUANTITY PERCENTAGE

Attitudes and perceptions towards Biological Medicines:
I consider genetically derived products as unsafe, hence may not 4 6,3%
recommend them to patients

Beliefs: especially religions that do not allow the use of human
derivatives

10 15,9%
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DESCRIPTION QUANTITY PERCENTAGE

Availability/affordability of specialized tests for monitoring
efficacy is difficult and expensive

Procurement process to obtain Biological Medicines is difficult 21 33,3%
Lack of monitoring safety: adequate knowledge to enable

29 46,0%

0,
detection of side-effects, clinical exam and lab tests 10 15,9%
sz_ille_lblllty of knowledge/information about Biological Medicines 35 55.6%
is limited
Prescribing practice: use of guidelines or individual’'s ethos can 12 19.0%

limit the use of Biological Medicines

Table 4.4 shows that 50,8% (n = 63) of the doctors will not prescribe Biological Medicines
when there is coexisting disease such as TB or the presence of serious infections or organ
failure. Sixty-four comma nine percent (n = 57) of the doctors indicated that Biological
Medicines had no more adverse effects than pharmaceutical agents (cf. Appendix B, Table
B13).

Table 4.4: When will you NOT prescribe Biological Medicines?

DESCRIPTION QUANTITY PERCENTAGE

qumstmg disease: TB or presence of serious infections or organ 32 50.8%
failure
Previous treatment, especially with Biological Medicines, is

. . . . L 19 30,2%
associated with poor response to another biological medication
Eresenc_e of drug antibodies: render Biological Medicines 14 22.2%
ineffective

The table below reveals that 74,6% of the doctors indicated that there was still much to be
learned about the adverse effects of biological agents, while 58,7% indicated that Biological

Medicines should be prescribed by specialists only.

Table 4.5: Newly qualified doctors in agreement with the statement/s below

DESCRIPTION QUANTITY PERCENTAGE

Biological Medicines are more effective than pharmaceutical 26 41.3%
agents

There is still much to be learned about the adverse effects of
biological agents

Biological Medicines should be prescribed by specialists only 37 58,7%
My patients on Biological Medicines have reported more adverse
side-effects than those on pharmaceutical medicines

I consider prescribing Biological Medicines as a last resort when
pharmaceutical medicines have failed

47 74,6%

0 0,0%

20 31,7%

Table 4.6 lists the factors that play a role in the efficacy and safety of Biological Medicines:
50,8% (n = 63) stated that plasma concentrations of Biological Medicines were useful to

know in patients with poor response.




Table 4.6: The factors that play a role in the efficacy and safety of Biological Medicines

DESCRIPTION QUANTITY PERCENTAGE

Plasma concentrations of Biological Medicines: are useful to know
. . ; 32 50,8%
in patients with poor response
Presence of neutralizing antibodies: likely in patients who lose

; 29 46,0%
response after showing good response.
Genetics: some SNP polymorphism associated with better 17 27 0%
response to TNFa inhibitors in RA ’
Higher level of cytokines (or immune activity) at the time of 7 11.1%
intervention with BM was associated with good response to TNFa =70

4.9.6 Procurement

The procurement process has a huge impact on the availability of Biological Medicines. Sixty
comma eight percent (cf. Appendix B, Table B14) of the doctors indicated that they had not
yet prescribed these drugs, so they were uncertain what channels they must use to obtain
Biological Medicines for their patients, while 39,2% (cf. Appendix B, Table B14) indicated

that they had to get consent from a specialist to prescribe Biological Medicines.

On the question whether the process is satisfactory, a large majority of 93,2% (cf. Appendix
B, Table B15.1) of doctors indicated they have not had exposure to the process, while 3,4%
(cf. Appendix B, Table B15.2) responded negatively, because the process took very long.

4.10 SUMMARY

Some of the doctors knew what Biological Medicines are, while a few knew that
Biological Medicines are used mainly for rheumatoid arthritis and cancer.

Generally, the younger Doctors did not prescribe Biological Medicines, because they
were not allowed to, but they wanted to start prescribing Biological Medicines. They
were working in the public sector at primary, secondary and tertiary level.

They thought Biological Medicines are used when other medication has failed.
Infliximab and Rituximab can be prescribed for Rheumatoid arthritis were cited by the
Doctors.

Doctors were told about Biological Medicines during their undergraduate training.
Biological Medicines were not adequately covered in standard medical textbooks.

The Doctors’ current knowledge of Biological Medicines were not substantial enough
for the prescribing of Biological Medicines.

The Doctors obtained information on Biological Medicines from the Internet or

colleagues.
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There was a need for more training, seminars and guidelines.

The young Doctors found Biological Medicines difficult to use, because they had
inadequate knowledge:

0 To prescribe Biological Medicines,

0 To take care of patients on Biological Medicines.

Biological medicines were expensive and there was a lack of information resources.




CHAPTER 4

PART 2: FACTORS INFLUENCING THE USE OF BIOLOGICAL MEDICINES IN THE
FREE STATE: PRESCRIBERS’ OPINIONS

4.11 INTRODUCTION

This section describes the results of the survey among the prescribers who prescribe
Biological Medicines; in the Free State. This information sought included: Doctors’
particulars, experience in the use of Biological Medicines, available medical information
source on Biological Medicines; their role in patients’ care/management using Biological
Medicines; their experience of Biological Medicines with regard to efficacy, toxicity or other;
any problems with obtaining Biological Medicines; undergraduate training on Biological

Medicines and procurement processes.

4.12 METHODS

A prospective survey was conducted. The study population consisted of the specialists that
prescribe Biological Medicines in the Free State. Selection criteria were as follows: all the
specialists that prescribe Biological Medicines in the Free State. The study period was from
1 April 2017 — 30 September 2017.

The prescribers were identified at their point of work. They work in the public sector, at
tertiary level as well as the private sector. They received an information leaflet about the
study (cf. Appendix Al) and consent form (cf. Appendix A2) before they completed the
guestionnaire (cf. Appendix A4).

The therapeutic response of Biological Medicines experienced by individual patients may be
influenced by the pharmacodynamics (genetic factors, physiological, pathological, tolerance
and receptor interactions) and the pharmacokinetics (distribution, elimination, extent and
rate of absorption; Rodney 2013). It is, therefore, of utmost importance for a clinician to
take all of this into consideration before Biological Medicines can be utilized to the patient’s

advantage (Salvana & Salata 2009).
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4.13 INFORMATION SOUGHT

The questionnaire (cf. Appendix A4) completed by the specialists is divided into different
categories. The prescribers’ particulars are requested in Section A, and concern their
gender, age, years of work experience, whether they have a Master’'s degree or hold a

fellowship, and their field of specialization.

Section B of the questionnaire consists of the following questions: When was the first time
you started prescribing Biological Medicines, and for which condition? In the past two years,
have you prescribed more Biological Medicines? Do patients sometimes demand to use
Biological Medicines? At what stage of a disease do you prescribe Biological Medicines?
What is the determining factor indicating when a patient should be given Biological

Medicines? List the Biological Medicines you prescribe, and associated conditions.

Section C consists of different questions regarding information resources. Were they taught
about Biological Medicines at any time during their medical training? Do they think Biological
Medicines were adequately covered in the standard medical textbooks they used or lectures
they attended? How relevant was it to their current requirement to prescribe these drugs?
Where do they currently get information that enables them to prescribe and care for
patients using Biological Medicines? Do they think information on Biological Medicines are
readily available to all clinicians? In what ways can this information be made more readily

available? What steps must be followed when prescribing Biological Medicines for a patient?

Section D has questions regarding patient care and management. How do the prescribers
approach Biological Medicines? Do requirements or criteria to prescribe Biological Medicines
differ from prescribing of pharmaceutical agents? How does the care of patients on
Biological Medicines differ from those on pharmaceutical agents? What are the common
problems the prescribers encounter in patients on Biological Medicines? When is the most
suitable time to prescribers Biological Medicines? On average, when do the prescriber start

giving Biological Medicines to the patients? For what reason?

Section E consists of questions regarding the clinician’s perception. The prescriber was
allowed to give more than one answer to a specific question. Why are Biological Medicines
difficult to use? Why is Biological Medicines’ use limited? When will the doctor not prescribe
Biological Medicines? Do Biological Medicines have more adverse effects than
pharmaceutical agents do? What factors play a role in the efficacy and safety of Biological

Medicines?




38

Section F focus on the procurement process. Does the company (supplier or sponsor) play
a role in the use of Biological Medicines, and if so, what role? What channel does the
prescriber use to obtain Biological Medicines for their patients? Is the process satisfactory,

and if not, how should it be improved?

4.14 INCLUSION CRITERIA

All doctors who prescribe Biological Medicines in the Free State at any time during the study

period to patients.

4.15 EXCLUSION CRITERIA

Doctors who do not prescribe Biological Medicines to patients in the Free State.

Request by study participant.

4.16 PILOT STUDY

Pre-testing of the study questionnaire was done with three doctors who prescribed
Biological Medicines. The objective of the pre-test was to identify difficulties and ambiguities
in questions, record the time it took to complete the questionnaire to identify whether the
time is reasonable and access whether the content of information received was sufficient
for further evaluation. There were three grammar mistakes on the questionnaire which

were corrected.

4.17 ETHICAL CONSIDERATIONS

Ethical approval was granted by the University of the Free State (HSREC 154/2016) as well
as the Free State Department of Health Ethics Committee (cf. Appendix A6 & A7). None of

the medical practices was identified.

4.18 STATISTICAL ANALYSES

The data were captured in Excel, and imported into SAS (Statistical Analysis Software). The
analysis was done using SAS 9.4. Descriptive statistics, namely means, medians, standard
deviations, percentages and frequencies were calculated for continuous data. In some

guestions, the prescribers were allowed to write or choose more than one answer.
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4.19 RESULTS

4.19.1 Prescribing particulars

There were 17 specialists that prescribed Biological Medicines in the Free State, and 70,6%
(n = 12) of them completed the questionnaire. The study population consisted of 58,3%
females and 41,7% males (cf. Appendix C, Table C1). The mean age of the specialists was
45,9 years (SD, 11.8) (cf. Appendix C, Table C2). The average number of years of work
experience of the prescribers was 21,5 years (SD, 12,04) (cf. Appendix C, Table C3).
Seventy-five percent of them did their Master’s and 25% did their Master’s and fellowship
(cf. Appendix C, Table C4). Out of the 17 specialists 58,3% specialized in Clinical-Radiation
Oncology (cf. Appendix C, Table C5).

4.19.2 Use of Biological Medicines

Sixty percent (n = 10) of the specialists started prescribing Biological Medicines for the first
time 5 to 8 years ago (cf. Appendix C, Table C6). Fifty percent of the specialists prescribed
it for non-Hodgkin's lymphoma, while 16,7% prescribed it for Melanoma (cf. Appendix C,
Table C7). In the past two years 81,8% (n = 11) of the specialists prescribed Biological
Medicines more often than before (cf. Appendix C, Table C8). According to the specialists
83,3% of the patients did not demand to use Biological Medicines (cf. Appendix C, Table
C9). Seventy-five percent of the specialists indicated that Biological Medicines were

prescribed at any stage of the disease (cf. Appendix C, Table C10).

From Figure 4.10 below, it follows that guidelines represent the determining factor when a

patient should be given Biological Medicines.
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Figure 4.10: Determining factors indicating when a patient should be given Biological
Medicines
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Table 4.7 below shows that 75% (n = 12) of the specialists prescribed Rituximab, and it
was mostly for non-Hodgkin’s lymphoma, diffuse large B-cell, follicular, idiopathic
thrombocytopenic purpura, and autoimmune haemolytic anaemia. Trastuzumab was

prescribed by 50% (n = 12) of the specialists and is indicated for breast cancer.

Table 4.7: List of Biological Medicines prescribed and associated conditions

BIOLOGICAL

MEDICINES N =12 | PERCENTAGE CONDITION 12 PERCENTAGE
Psoriasis 1 8,3%
Rheumatoid
Etanercept ! 8,3% Arthritis, Ankylosing 1 8,3%
Spondylitis
Ustekinumab 1 8,3% Psoriasis 1 8,3%
Interferon 1 8,3% Melanoma 1 8,3%
Interleukin 1 8,3% Melanoma 1 8,3%
Filgrastim 2 16,7% Cancer Neutropenia 2 16,7%
Trastuzumab 6 50,0% Breast Cancer 6 50,0%
Bevacizumab 2 16,7% Colon Cancer 2 16,7%
Colon Cancer,
Cetuximub 4 33,3% Metastatic Head and 4 33,3%
Neck
Non-Hodgkin’s
Lymphoma, Diffuse
Large B-cell and
Rituximab 9 75% Follicular, Itp, 8 75%
Autoimmune
Haemolytic Anaemia
Rheumatoid Arthritis 1 8,3%
Imatinib 1 8,3% Gastrointestinal 1 8,3%
Stromal Tumour
Rheumatoid
Infliximab 2 16,7% Arthritis, Ankylosing 2 16,7%
Spondylitis,
Ulcerative Colitis
Tociluzimab 1 8,3% Rheumatoid Arthritis 1 8,3%
Abatacept 1 8,3% Rheumatoid Arthritis 1 8,3%
Rheumatoid
Golimimab 1 8,3% Arthritis, Ankylosing 1 8,3%
Spondylitis
Rheumatoid
Adalumimab 2 16,7% Arthritis, Ankylosing 2 16,7%
Spondylitis
Alemtuzumab 1 8,3% T-cell Lymphoma 1 8,3%

Itp = Idiopathic thrombocytopenic purpura

4.19.3 Information resource

It is noted that 83,3% (n = 12) of the specialists who prescribe Biological Medicines
indicated they were taught about these Medicines during their medical training (cf.

Appendix C, Table C11), while 54,5% (n = 12) indicated that Biological Medicines were not
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adequately covered in the standard medical textbooks they used (cf. Appendix C, Table
C12). Also 77,8% (n = 12) indicated that their current knowledge about prescribing
Biological Medicines were sufficient (cf. Appendix C, Table C13).

Figure 4.11 below shows information sources for the specialists. They were allowed to give
more than one answer to a specific question. An overwhelming majority of 91,7% (n = 12)
of them obtained most of their information via peer-reviewed articles, and 58,3% also used

the Internet for information.
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Figure 4.11: Information sources on prescribing Biological Medicines and caring for
patients using Biological Medicines

Seventy-five percent (n = 12) of the doctors indicated that Biological Medicines were readily
available to all clinicians (cf. Appendix C, Table C14). Furthermore, the specialists that
indicated that Biological Medicines were not readily available to all clinicians suggested that

there should be more education on this field in lectures (cf. Appendix C, Table C15).

Table 4.8 emphasizes the importance of the different steps that must be taken into
consideration when Biological Medicines are prescribed by specialists. Sixty-six comma
seven percent (n = 12) of the specialists indicated that it is important to first check the
based-on guidelines that are indicated for the specific condition; that the patient met the
criteria, administration to specified protocol; determine dose and scheduling premedication.
Fifty-eight comma three percent (n = 12) of the respondents also indicated that it is

important to exclude tuberculosis and other contra-indications.
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Table 4.8: Steps to follow in deciding to prescribe Biological Medicines for a patient

Exclude tuberculosis and other contra-indications 7 58,3%
Based-on guidelines must be indicated for the specific condition,
criteria met in patient, administration to specified protocol, 8 66,7%

determine dose and scheduling premedication
Apply (motivation) to medical aid or complete H101 form

Department of Health 5 aL.7%
Consent form from patient, religious beliefs 3 25,0%
Motivation to South Africa rheumatology association 2 16,7%
Financial implications have to be managed 2 16,7%

4.19.4 Patient care and management

Figure 4.12 below reveals how the different approaches, requirements and criteria to
prescribe Biological Medicines differ from prescribing of pharmaceutical agents. Hours of
motivation and paperwork are needed; for example, they must also make sure that the
informed consent is signed prior to administration; this was mentioned by 33,3% (n = 12)

of the specialists.
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Figure 4.12: Approaches, requirements, or criteria to prescribe Biological Medicines
differ from prescribing of pharmaceutical agents

Refer to Appendix C, Table C16, where 75% (n = 12) of the specialists indicated that the
care of patients on Biological Medicines differ from those on pharmaceutical medicines. For
example, close monitoring during administration is needed, because the side-effect profile
of each patient differs, and allergic reactions are more common. Forty-one comma seven
percent (n = 12) also indicated that endocrine effects must be checked; monitoring for viral

replication is important; and evaluation for adverse events and complications is needed.




43

In Figure 4.13 below, 58,3% (n = 12) of the specialists indicated that limited access due to
funding and availability was the most common problem for patients on Biological Medicines.
Fifty percent of the respondents indicated that plasma concentration of Biological Medicines

is useful to know for patients with poor response.
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Figure 4.13: Common problems encountered in patients on Biological Medicines
BM = Biological Medicines

As seen from Figure 4.14 below, the most suitable time to prescribe Biological Medicines is

either after failure of medicine normally used, or as indicated by guidelines.
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Figure 4.14: The most suitable time to prescribe Biological Medicines
E.g. = example; CLL = chronic lymphocytic leukaemia

Figure 4.15 shows that 54,5% (n = 11) start giving Biological Medicines to patients

promptly, while 27,3% (n = 11) indicated that patients started getting Biological Medicines
too late.
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Figure 4.15: Time of giving the patient Biological Medicines

4.19.5 Specialist perception

Table 4.9 shows, a large majority of 91,7 % (n = 12) of the specialists indicated that they

had limited knowledge of the pharmacology of biological agents.

Table 4.9: Biological Medicines are difficult to use

DESCRIPTION QUANTITY PERCENTAGE

Time-consuming in that patient selection may involve special 1 8.3%
tests
They are administered parentally, hence require close monitoring 2 16,7%
Adverse reactions are more common in that patients need more

: ; : 2 16,7%
review than in the case of pharmaceutical agents
I have limited knowledge of the pharmacology of biological 11 91.7%
agents
They are expensive 2 16,7%
Too much paper work 2 16,7%

Table 4.10 shows why the use of Biological Medicines is limited: 75,0% (n = 12) of the
specialists indicated that it is difficult because of challenges with the procurement process

to obtain Biological Medicines.

Table 4.10: Reasons why use of Biological Medicines is limited

DESCRIPTION QUANTITY PERCENTAGE

Attitudes and perceptions towards Biological Medicines:
I consider genetically derived products as unsafe, hence may not 0 0%
recommend them to patients

Beliefs: especially religions that do not allow use of human
derivatives

Availability/affordability of specialized tests for monitoring
efficacy are difficult and expensive

Procurement process to obtain Biological Medicines is difficult 9 75,0%
Lack of monitoring safety: adequate knowledge to enable 0 0%
detection of side-effects, clinical exam and lab tests

Availability of knowledge/information about Biological Medicines
is limited

1 8,3%

1 8,3%

0 0%




45

DESCRIPTION QUANTITY PERCENTAGE

Prescribing practice: use of guidelines or individual's ethos can

0,
limit the use of Biological Medicines 2 16,7%

Table 4.11 shows circumstances when the specialists will not prescribe Biological Medicines;
100% (n = 12) of the respondents mentioned that when there was coexisting disease such
as TB or the presence of serious infections or organ failure, they would not prescribe
Biological Medicines. Hundred percent (n = 12) of the specialists indicated that Biological
Medicines did not have more adverse effects than pharmaceutical agents (cf. Appendix C,
Table C18).

Table 4.11: Situations when specialists will not prescribe Biological Medicines

DESCRIPTION QUANTITY PERCENTAGE

qumstmg disease: TB or presence of serious infections or organ 12 100,0%
failure
Previous treatment, especially with Biological Medicines, is

X . ; . L 0 0%
associated with poor response to another biological medication
Eresenc_e of drug antibodies: render Biological Medicines 3 25.0%
ineffective

Table 4.12 below reveals that 83,3% (n = 12) of the specialists indicated that Biological

Medicines should be prescribed by specialists only.

Table 4.12: Areas and levels of agreement by specialists

DESCRIPTION QUANTITY PERCENTAGE

Biological Medicines are more effective than pharmaceutical 4 33.3%
agents

There is still much to be learned about the adverse effects of
biological agents

Biological Medicines should be prescribed by specialists only 10 83,3%
My patients on Biological Medicines have reported more adverse
side-effects than those on pharmaceutical medicines.

I consider prescribing Biological Medicines as a last resort when
pharmaceutical medicines have failed

5 41,7%

0 0%

1 8,3%

Table 4.13 captures the factors that play a role in the efficacy and safety of Biological
Medicines: 33,3% (n = 12) of the respondents stated that plasma concentrations of

Biological Medicines were useful to know in patients with poor response.

Table 4.13: Factors that play a role in the efficacy and safety of Biological Medicines

DESCRIPTION QUANTITY PERCENTAGE

Plasma concentrations of Biological Medicines: are useful to know 4 33 3%
in patients with poor response 270
Presence of neutralizing antibodies: likely in patients who lose

; 3 25,0%
response after showing good response
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DESCRIPTION QUANTITY PERCENTAGE

Genetics: some SNP polymorphism associated with better 5 16.7%
response to TNF alpha inhibitors in rheumatoid arthritis ’
Higher level of cytokines (or immune activity) at the time of

intervention with BM was associated with good response to TNF 2 16,7%
alpha

I don't know 2 16,7%

TNF = Tumour necrosis factor

4.19.6 Procurement

The procurement process has a major impact on the availability of Biological Medicines.
Sixty-six comma seven percent (cf. Appendix C, Table C19) of the specialist prescribers
indicated that the company plays a role in the use of Biological Medicines. Sixty-two and a
half percent (Appendix C, Table C20) of the respondents that indicated the company played

a role in the use of Biological Medicines indicated that such a role was limited.

There are different channels that the prescribers use to prescribe Biological Medicines; it
depends on whether the prescriber works in the public or the private sector. Fifty-eight
comma three percent (cf. Appendix C, Table C21) indicated that Biological Medicines were
dispensed by the pharmacy, sent and ordered from the company; depends on supplier, but
if stock was available, the current institution works well. Refer to Appendix C, Table C22,
where it is shown that 75% (n = 12) of the prescribers indicated that the process is
satisfactory, while of the 25% (cf. Appendix C, Table C23) indicated that the process was
not satisfactory; 33,3% suggested that the administrative burden should be reduced, while

66,7% suggested that financing from National Department of Health should improve.

4.20 SUMMARY

Few specialists prescribed Biological Medicines.

e Few patients used Biological Medicines.

e Most of the specialist's had 5 — 8 years’ experience in prescribing of Biological
Medicines.

e The use of Biological Medicines by Specialists has increased.

o Biological Medicines were used appropriately for the target diseases.

e Most common Biological Medicines used:

0 Rituximab prescribed for Non-Hodgkin’s Lymphoma, Diffuse Large B-cell and
Follicular, Idiopathic thrombocytopenic purpura, autoimmune Haemolytic

Anaemia, arthritis;
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Trastuzumab prescribed for breast cancer;
Adalumimab prescribed for Rheumatoid Arthritis and Ankylosing Spondylitis;

Bevacizumab prescribed for Colon Cancer;

© O o O

Infliximab prescribed for Rheumatoid Arthritis, Ankylosing Spondylitis, Ulcerative
Colitis;

Guidelines were needed to use Biological Medicines: Specialized training including
pharmacology of Biological Medicines.

Use of Biological Medicines was limited because of need for special motivation as well
as increased cost.

Biological Medicines were commonly used after other medication have failed; even
then, specialists had limited knowledge of Biological Medicines.

Biological Medicines used at the correct time were effective.

Procurement process limited their use.




CHAPTER 4

PART 3: FACTORS INFLUENCING THE USE OF BIOLOGICAL MEDICINES IN THE
FREE STATE: PATIENTS’ OPINIONS

4.21 INTRODUCTION

This part presents of the results of the patient survey that evaluated the patient knowledge
of, and experience with Biological Medicines and identify the factors that might influence
patient compliance with Biological Medicines in some institutions in South Africa. The
information sought included: patient particulars (age, weight, gender, occupation and level
of education); type of Biological Medicines (name, dosage, period of use, smoking and
adverse effect); other drugs in concurrent use; patients’ knowledge of their disease;
perception of the effects of the Biological Medicines on their diseases; adverse effects; and

inconveniences (cf. Appendix Ab).

4.22 METHODS

In this study, retrospective and prospective surveys was conducted. The study population
consisted of patients who use Biological Medicines in the private sector as well as the public
sector (in the Free State) in South Africa, who were exposed to (use) Biological Medicines
at any one time during the study period from 1 April 2017 — 30 September 2017. The
patients were identified via the clinicians. They received an information leaflet about the
study (cf. Appendix Al) and consent form (cf. Appendix A2) before they completed the
guestionnaire (cf. Appendix A5). The patients were appropriately counselled and gave
voluntary consent. Prospective data was collected via direct interviews with patients (cf.
Appendix Ab).

Ethical approval was granted by the University of the Free State (HSREC 154/2016) as well
as the Free State Department of Health Ethics Committee (cf. Appendix A6 & A7).

4.23 INFORMATION RESOURCE

The questionnaire for patients consists of the following sections. Section A contains the
patient demographics: gender, height, weight, smoking status, and whether their religion

allows them to use human derivatives.
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Section B consists of the following questions. Does the patient know the diagnosis leading
to the Biological Medicines they use? When were they first diagnosed with the disease?
Name the Biological Medicines they used, duration of use, route of administration, and other
chronic diseases. Does the patient use any other medicines apart from the Biological
Medicines? What side-effects do the patient experience while taking Biological Medicines

and what is the worst side-effect they experience?

Section C contains the information regarding the patient knowledge and experience, the
disease or disorder they are suffering from. Can they explain the disease to someone else?
Do they know what Biological Medicines are? From who do they receive information/
explanation regarding Biological Medicines? Are Biological Medicines improving their

condition? Do they go for frequent clinical check-ups?

4.24 INCLUSION CRITERIA

All patients that received Biological Medicines at any one time from 1 April 2017 — 30
September 2017, in the Free State (South Africa); the patients were identified either by
clinicians who prescribe Biological Medicines or at the institutions. All the patients were

older than 18 years.

4.25 EXCLUSION CRITERIA

e Patients who cannot give consent

e Patients who are unable to express their feelings on the effects of medicines (too ill)
or for whatever reason

e Patients who cannot understand English

e Children (<18 years of age).

4.26 PRE-TESTING OF STUDY QUESTIONNAIRE

Pre-testing of patients’ questionnaire and interview guide were done by means of a pilot
study. This was done to ensure the validity, reliability, and trustworthiness of the study.
The panel for the pilot study consisted of four patients who received Biological Medicines,

they were not included in the main study.
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4.27 ETHICAL CONSIDERATIONS

Confidentiality was maintained at all times. Ethical approval was granted by the University
of the Free State (HSREC 154/2016) as well as the Free State Department of Health Ethics
Committee (cf. Appendix A6 & A7). Patients gave their consent before they were

interviewed or completed the questionnaire.

4.28 STATISTICAL ANALYSES

The data were captured in Excel, and imported into SAS (Statistical Analysis Software). The
analyses were done using SAS version 9.4. Descriptive statistics, namely means, medians,
standard deviations, percentages and frequencies were calculated for continuous data. In
some questions, the patients were allowed to write or give more than one answer to a

specific question.

4.29 RESULTS

The results of the patient questionnaire follow (cf. Appendix A5).

4.29.1 An overview of the patient’s demographics

Out of the 38 patients that used Biological Medicines and were identified by the clinicians,
81,6% completed the questionnaire. One of the patient’'s reason why they did not complete
the questionnaire was that their religion did not allow them to use it. The other four
indicated that they were in too much pain to complete the questionnaire. Seventy-one
percent of the patients consulted doctors in the private sector, while 29% (n = 31)
consulted doctors in the public sector (Appendix D, Table D1). The patient study population
consisted of 77,4% (n = 31) females (Appendix D, Table D2). Eighty comma six percent (n
= 31) of the patients indicated that they did not smoke (cf. Appendix D, Table D3). The
mean height of the patients was 1,69 meters (SD, 0.8) (cf. Appendix D, Table D4) and the
mean weight was 82,3 kilograms (SD, 19.1) (cf. Appendix D, Table D5). The religion of
patients that completed the questionnaire allowed them to use human derivatives (cf.
Appendix D, Table D6).
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4.29.2 Areport of the medical history of the patients

Ninety-three and a half percent (n = 31) of the patients knew their diagnosis leading to the
Biological Medicines they used (cf. Appendix D, Table D7). As it were, the first patient was
diagnosed with the disease leading to the use of Biological Medicines in 1958
(cf. Appendix D, Table D8). The mean use of Biological Medicines was 32 months (SD, 29.9)
(cf. Appendix D, Table D9). Eighty-seven comma one percent of the Biological Medicines
were administrated intravenously (cf. Appendix D, Table D10). Table 4.14 specifies the
other chronic conditions that patients who use Biological Medicines suffered from: 25,8%
(n = 31) of them had hypertension, while 25,8% (n = 31) indicated that they did not have

any (other) chronic disease.

Table 4.14: Comorbidities of the patient that used Biological Medicines
(n=31)

DESCRIPTION QUANTITY PERCENTAGE

Hypothyroidism 5 16,1%
Hypertension 8 25,8%
Gastroesophageal reflux 1 3,2%
Palpitations - Heart problems 3 9,7%
Multinodular thyroid, Hashimato disease 4 12,9%
Raynaud phenomenon 1 3,2%
Dermalogical Psoriasis 2 6,5%
Arterial fibrillation 3 9,7%
Diabetes 1 3,2%
None 8 25,8%
Depression 2 6,5%
HIV positive 2 6,5%
Asthma 2 6,5%

Ninety comma three percent (n = 31) of the patients used other medicines apart from the
Biological Medicines (cf. Appendix D, Table D11). As seen in Table 4.15 below 57,1% (n =

28) of the patients used pain medication with their Biological Medicines and 32,1% (n

28) of them used antimetabolites.

Table 4.15: Concurrent medications prescribed with Biological Medicines
(n =31)

DESCRIPTION QUANTITY PERCENTAGE
Pain 16 57,1%
Antimetabolites 9 32,1%
Rheumatoid arthritis 1 3,6%
Corticosteroid 7 25,0%
Hypertension treatment 9 32,1%
Hypothyroidism 7 25,0%
Gastric and duodenal ulcers 11 39,3%
Antidepressant 8 28,6%
Cholesterol 3 10,7%
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DESCRIPTION QUANTITY PERCENTAGE
Hormone replacement 4 14,3%
Arthritis, ankyspondylitis, chronic back pain 2 7,1%
Anti-diabetes 2 7,1%
Folic acid 7 25,0%
Antihistamine 3 10,7%
Heart 3 10,7%
Anti-epileptic/anticonvulsant 3 10,7%
Cancer treatment (chemotherapy) 6 21,4%
Vomiting and nausea 4 14,3%
Sedation/anxiolysis 1 3,6%
Gout 4 14,3%
Constipation 1 3,6%
ARV drugs 1 3,6%
Diuretic 1 3,6%
Asthma 1 3,6%

Fifty-one comma seven percent (n = 29) of the patients indicated that they experienced

side-effects with the use of Biological Medicines (cf. Appendix D, Table D12). Table 4.16

lists the different side-effects the patients experienced; 53,3% of them experienced

headache when taking Biological Medicines, while 33,3% of them experienced nausea as a

side-effect of the Biological Medicines.

Table 4.16: The following side-effects were experienced by the patients (n = 15)

DESCRIPTION QUANTITY PERCENTAGE

Abdominal Pain 1 6,7%
Infection 1 6,7%
Fever 1 6,7%
Nausea 5 33,3%
Chills 3 20,0%
Back Pain 1 6,7%
Headache 8 53,3%
Pharyngitis 1 6,7%
Constipation 2 13,3%
Night sweat 1 6,7%
Depression 1 6,7%
Allergic reaction 1 6,7%
Diarrhoea 2 13,3%
Urinary tract infection 1 6,7%
Tiredness, feeling weak 1 6,7%

Table 4.17 below shows that 33,3% of the respondents experienced tiredness as the worst

side-effect while 22,0% experienced headaches.
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Table 4.17: The worst side-effect experienced while being treated with drug x (Biological
Medicines)

DESCRIPTION QUANTITY PERCENTAGE

Tiredness 5 33,3%
None 1 6,7%
Worsening of recurrent Zoster (Entanercept) 1 6,7%
Dizzy 1 6,7%
Headaches 3 20,0%
Nausea 1 6,7%
Heart Fibrilation 1 6,7%
Itchy 1 6,7%
Diarrhoea 1 6,7%
Halucination 1 6,7%
Pimples all over face and body (Ritiximab) 1 6,7%
Sinusitis (Aduliximab) 1 6,7%
Rituximab with prednisone - very tired, cramps, influenced

. . 1 6,7%
hearing, eyes & concentration
Body pain 1 6,7%
Infliximab (infection) and Abatacept (mouth ulcers) 1 6,7%
Urinary tract infection 1 6,7%
Tiredness, feeling weak 1 6,7%

4.29.3 Patient knowledge and experience

Figure 4.16 below shows that 54,8% (n = 31) was suffering from rheumatoid arthritis, while

25,8% was suffering from lymphoma cancer.
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Figure 4.16: The disease or disorder of patients

Ninety comma three percent (n = 31) of the patients could explain their disease to someone
else (cf. Appendix D, Table D13); 83,9% knew what Biological Medicines were (cf. Appendix
D, Table D14) and 96,4% (n = 28) received information/explanation regarding the disease
from their doctor (cf. Appendix D, Table D15). Ninety comma three percent of the patients
pointed out that they were informed about Biological Medicines (cf. Appendix D, Table D16),
and ninety-six comma four percent indicated they were informed by their doctor (cf.

Appendix D, Table D17). Eighty-nine comma seven percent (n = 29) of the patients
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indicated that Biological Medicines were improving their condition (cf. Appendix D, Table
D18). Of the three patients that indicated Biological Medicines were not improving their
condition, 33,3% (n = 3) indicated that the reason for it is that the level of pain and
discomfort were not getting better; the other 33,3% (n = 3) indicated that they had not
been for a scan yet to see how they would react to the treatment; and the other 33,3%
indicated that they had received only one treatment yet, and that it was therefore too early
to tell (cf. Appendix D, Table D19). Eighty-seven comma one percent (n = 31) of the
patients went for frequent clinical check-ups (cf. Appendix D, Table D20) and of the 12,9%
(n =31) who did not go for frequent clinical check-ups, 25% (n = 4) indicated that a reason
might be that “the doctor who has the knowledge and ability to treat me is too busy and
the others have no clue about Biological Medicines”; 25% (n = 4) stated a reason might be
living outside Bloemfontein and there was no rheumatologist; 25% (n = 4) pointed out that
they did not experience any problem before the next treatment, and 25% mentioned from

then onwards, check-ups would be more frequent (cf. Appendix D, Table D21).

4.30 SUMMARY

e Few patients used Biological Medicines.

o Most of the patients were private patients.

o Religious beliefs may influence the acceptance of Biological Medicines by patients.

e The majority were female and non-smoking.

e Patients knew their diagnosis that had led to the use of Biological Medicines.

e Most patients had other chronic conditions - mainly hypertension; thyroid disorders;
gastric and duodenal ulcers; and depression.

e Most patients on Biological Medicines were using other drugs — hypertension, pain and
thyroid medication, antidepressants and antimetabolites.

e Many patients experienced mild side-effects of Biological Medication.

e Most patients knew their Biological Medicines and were told by their doctor.

e Most patients went for frequent check-ups.

e Some patients indicated that check-ups failed because doctors were too busy or they
needed to travel too far to the specialist.

¢ Most patients benefited from Biological Medicines.




CHAPTER 4

PART 4: FACTORS INFLUENCING THE USE OF BIOLOGICAL MEDICINES

The overall conclusion of the factors influencing the use of biological medicines after

compiling survey results:

4.31 CONCLUSION REGARDING NEWLY QUALIFIED DOCTORS

From the results, the following can be regarded as important factors for the prescribing of
Biological Medicines by young doctors. There was a general lack of knowledge on Biological
Medicines among newly qualified doctors. Due to limitations on the prescribing of Biological
Medicines, whereby young doctors are not allowed to, they were not well exposed to the

use of Biological Medicines.

There is a need to educate newly qualified doctors about Biological Medicines, and support
them in the form of guidelines on the use of Biological Medicines to ensure that current
patients benefit. All doctors must know the available Biological Medicines and their
respective indications. Furthermore, there is a need for more emphasis on Biological

Medicines during undergraduate training.

4.32 CONCLUSION REGARDING THE SPECIALIST

From the results of the Specialist doctors, the following can be regarded as important
factors for the prescribing of Biological Medicines. Although there was an increased use of
Biological Medicines, it was only prescribed by a few specialists and used by a few patients.
The procurement process, special motivation, as well as increased cost limited the use of
Biological Medicines. Biological Medicines are commonly used after other medication have
failed. If Biological Medicines are used at the correct time for the respective diseases, they

are effective.

Doctors’ knowledge about Biological Medicines needs continuous professional education,
specialized training - including pharmacology of Biological Medicines and improvement via
seminars, CPD events, and workshops. The procurement process to obtain Biological

Medicines is complex, and dependent on financial advisory services. Furthermore, a
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framework should be available to guide Doctors concerning the necessary work-up

(investigation) before the administering of Biological Medicines.

4.33 CONCLUSION REGARDING THE PATIENTS

From the data collected, most of the patients were female private patients who benefited
from Biological Medicines. While Biological Medicines improve the quality of life of patients,
many experienced mild side-effects and most of them used other drugs concomitantly with
their Biological Medicines. Thus, co-morbidities and complications need to be considered

when Biological Medicines are prescribed.

Frequent patient reviews to check for infections, malignancies and other adverse effects of
Biological Medicines are necessary. Most of the patients went for frequent check-ups, but
some of them indicated that check-ups failed because doctors were too busy or they needed

to travel too far to the specialist.

Most of the patients knew their Biological Medicines as the Doctor told them. Patient
education on Biological Medication is of paramount importance, as patient understanding

of the information promotes use.
Individuals’ beliefs also limit the use of Biological Medicines. Therefore, staff that administer
Biological Medicines must have appropriate training about Biological Medicines, to explain

it to the patient in a way that the patient will understand it.

The above factors led to an in-depth study utilizing the Delphi technique in Chapter 5.




CHAPTER 5

DEVELOPMENT OF A FRAMEWORK FOR THE USE OF BIOLOGICAL MEDICINES

5.1 INTRODUCTION

In this Chapter, it is described how the Delphi technique was used to enable a panel of
experts on Biological Medicines to reach a consensus on how to address the factors that
affect the use of Biological Medicines in South Africa. A Delphi questionnaire was
successfully used to obtain the opinions of a panel of experts on the different aspects of
Biological Medicines in South Africa that were identified by the young doctors, prescribers
and patients (refer to Chapter 4). These opinions were used to draft the South African

proposal framework for the use of Biological Medicines.

52 METHODS

5.2.1 Preparation: Development of the Delphi questionnaire and related

documents

A Delphi questionnaire was structured to seek the opinion of experts on the importance of
the different ‘factors affecting the use of Biological Medicines’' that were identified by the

young doctors, patients and prescribers.

The Delphi Questionnaire was divided into four sections, A, B, C & D. Section A addressed
the use of Biological Medicine - more specifically, how to prescribe them. Section B was on
the use of information resources on Biological Medicines, while section C addressed issues
on patient care and management, and section D was on the availability, prescription, and

the dispensing and procurement processes.

Each question was presented as a ‘statement’ to be evaluated by the respondent (expert)
in respect of its importance for inclusion in the ‘South African guidelines for use of Biological
Medicines, using a three-point Likert scale (Likert, 1932), whereby 1 = Essential (must
definitely be included); 2 = Useful (can be included); and 3 = Unnecessary (can definitely
be excluded). Each section had space at the end of the section for the respondents to write

comments on the issues raised or add new suggestions (cf. Appendix E2).
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5.2.2 Evaluation of the questionnaire

The draft questionnaire was evaluated by four independent experts. They consisted of a
medical specialist in community or public health with vast experience in the use of the
Delphi method, two medical specialists (haematologist and oncologist) with vast experience
in the use (prescribing) and care for patients on Biological Medicines; and a clinical
pharmacologist with vast experience in the pharmacology, therapeutics at hospital level and
the regulation of Biological Medicines in South Africa. These experts advised on the
structure and type of questions/statements in the questionnaire that would ensure
trustworthiness, reliability and validity of the study, as well as making the questionnaire
user friendly. The questionnaire was modified according to the experts’ inputs. Of note,

these individuals did not take part in the subsequent Delphi study.

5.3 SELECTION OF THE DELPHI PANEL OF EXPERTS: THE PROCESS

Members of the Delphi panel were selected through a nationwide and international search
for experts in the different aspects of Biological Medicines. These included specialists in
haematology, medical microbiology, gastroenterology, clinical haematology, internal
medicine, clinical pharmacology, rheumatology, clinical oncologist, oncology,
pharmaceutical science, and medicines regulation. Information about the experts was

sought from peers as well as literature and Internet searches.

5.3.1.1 [Inclusion criteria

o A higher degree or specialist qualification in the respective field
e Current occupation or post designation is commensurate with continuous service in the
field dealing with Biological Medicines

e  Experts who gave consent.

5.3.1.2 Exclusion criteria

Experts who did not give consent to participate

Experts who had already provided advice in the study, included the experts who

evaluated the questionnaire

Experts with conflict of interest in the study.
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5.3.1.3 The Delphi panel

Overall, a team of 20 experts was selected (marked for invitation) to form a Delphi panel.
As part of the ethics non-disclosure of study participants, members of the Delphi panel

cannot be disclosed. However, these experts can be described as follows:

e All had extensive experience regarding Biological Medicines;

e Some were members of the MCC expert committees, i.e., the Central Clinical
Committee, and the Biological Medicines Committee of South Africa;

e Some were specialists in the following fields: Oncology, Haematology,
Gastroenterology, Rheumatology, Internal Medicines, Pharmaceutical Sciences, and
Medical Microbiology;

e There were two international experts in the field of Biological Medicines; and

e The team included 60% (n= 12) males, and 40% (n= 8) females.

Please note that the 20 experts (national as well as international) were nominations
earmarked to be part of the Delphi panel of experts. To avoid complexity of the process,
confirmation of the panel membership was only for those experts who responded to the

invitation and consent.

54 ETHICS

A consent form (cf. Appendix E2), and the letter of invitation (cf. Appendix F1) were drafted.
The Ethics Committee of the Faculty of Health Sciences, University of Free State (Project
number: HSREC 154/2016) approved the study. The concept of quasi-anonymity by Keeney
et al., (2006:209) was utilised in the Delphi survey where the individual panel members or
respondents were unknown to each other. A coding system was used to track respondents

and their responses from the first to the second Round.

5.4.1 The Delphi survey and/or data collection

The flowchart in Figure 5.1 presents a summary of the two-Rounds of Delphi process used.
The consent form (cf. Appendix E2), as well as letters of invitation (cf. Appendix F1) were
e-mailed to 20 members of the selected expert panel. When the respective expert accepted
the invitation and e-mailed the signed consent form back to the researcher, then the Delphi

guestionnaire was sent to the expert by e-mail; this was called Round 1 of the survey.
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Consensus is assumed to exist when there is 80% or more agreement among the members
of the panel. The responses of Round 1 were analysed and statements on which a
consensus had been reached (>80% agreement) were removed from the questionnaire. A
new questionnaire was compiled on statements where there was no consensus or to
address new suggestions from the experts. The second questionnaire was then sent back
to the experts that submitted the first questionnaire. This was called Round 2 of the survey.

The responses of Rounds 1 and 2 were analysed for consensus on each statement.

In this study, out of the 20 experts who were invited, only 15 responded. As per protocol,
the 15 experts were confirmed as members of the Delphi panel of experts for this study.
Therefore, consensus was assumed to have been achieved when at least 12 of the 15

participants agreed on a statement.

In Round 2, one of the participants indicated that he was not working in a clinical practice
anymore and therefore decided to withdraw from the Delphi. Thus, there were 14
participants in Round 2 (and not 15 as in Round 1). Because of this change in the
denominator (lowered), consensus was assumed to exist when there was 86%6 or more

agreement among the members of the panel in Round 2.
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DELPHI
QUESTIONNAIRE

A product of the literature review and
the questionnaires

20 Experts in the field of
Biological Medicines were
selected

Backgrounds: Oncology,
Hematology, Gastro-enterology,
Rheumatology, Members of Biological
Medicines committee, Internal
Medicine, Pharmaceutical Sciences —
Medical regulation Medical
Microbiology, International expert on
Biological Medicines

SELECTION OF
THE
DELPHI PANEL

15t Questionnaire:
ROUND 1 OF

THE DELPHI
PROCESS

e Questionnaire  consists of 30
statements about the use of
Biological Medicines in South-Africa

24 Questionnaire:

?gg NDI;LZP(I-)III: e Round 1: 57% consensus rate
¢ 13 Statements remaining
PROCESS ¢ 5 Statements added

ANALYSIS o#THE FINDING —> REPORT FINDINGS
CONSENSUS, CONVERGENCE,

STABILITY

Figure 5.1: A flow chart of the two Round Delphi process utilized in the present study
(Compiled by the researcher, Mocke-Richter 2018)
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55 THE PROPOSAL FRAMEWORK

To compile such a framework, the following role players will be involved and the availability,

prescribing, dispensing, and procurement need to be recognised:

e The health professional — specialist who prescribed Biological Medicines, general
practitioners, and the newly qualified doctors, in the maintaining and acquiring of new
and updated levels of knowledge, prescribing and dispensing of Biological Medicines

e Lecturers at the different medical institutions in South Africa have to educate skilled,
competent and caring practitioners regarding Biological Medicines

¢ Role-players in the procurement of Biological Medicines in developing policy proposals
for a uniform but flexible system

e Medical staff for providing the necessary information regarding Biological Medicines to
patients

e  South African Biological Medicines Committee in the administering and monitoring the

prescribing and use of Biological Medicines in the South-African health care system.

5.6 RESULTS

5.6.1 Responses to the questionnaire, Round 1

Section A - contained thirteen statements focusing on the use of Biological Medicines and

how to prescribe them.

5.6.2 A need for a framework

Statement Al was ‘There is a need for a framework for the use of Biological Medicines in
South Africa. The responses were 14 = essential, 1 = useful and 0 = unnecessary. This
gave a response consensus score of 93% (14/15) in Round 1. This was supported by
comments from some of the panel members who said that Biological Medicines are life-

changing medication, and that there is therefore a need for a guideline to practitioners.

5.6.3 Biological Medicines that may not be used with coexisting diseases

Statement A2 was ‘Some Biological Medicines may not be used with coexisting diseases

such as TB or the presence of serious infections or organ failure’.
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The responses were 12 = essential, 2 = useful and 1 = unnecessary. This gave a response
consensus score of 80% (12/15) in Round 1. This finding is in line with comments from
some panel members that medicines that affect the immune system of the patient pose a

definite risk and co-morbidities and complications need to be considered.

5.6.4 Administration of Biological Medicines

Statement A3 was ‘The staff that administer Biological Medicines must have appropriate
training about Biological Medicines, to explain it to the patient in a way that the patient will
understand it. The responses were 14 = essential, 1 = useful and 0 = unnecessary. This
gave a response consensus score of 93% (14/15) in Round 1. This is also supported by
comments of the panel that it is in the interest of transparency, education and good

practice.

5.6.5 Availability of Biological Medicines

Statement A4 was ‘Biological Medicines should be made available to all patients fulfilling
the currently recommended eligibility criteria’. The responses were 13 = essential, 1 =
useful and 0 = unnecessary. This gave a response consensus score of 93% (13/14) in
Round 2. This is supported by comments from the Delphi panel received on the statement
that this would be the ideal, but that costs prevent it, although it is the right of every patient

to have access to it.

5.6.6 Treatment monitored by specialists

Statement A5 was ‘Treatment should be initiated and monitored by specialists’. The
responses were 13 = essential, 2 = useful and 0 = unnecessary. This gave a response
consensus score of 87% (13/15) in Round 1. These products require highly specialized
knowledge and judgement. Biological Medicines are target specific and mimic the
physiological actions of the respective endogenous compounds; they require appropriate
patient selection, which involves preliminary and continuous testing for monitoring response

and safety during therapy (Heinen-Kammerer et al., 2007; Banacloche & Weinberg 2006).

5.6.7 Biological Medicines must be given early in disease process

Statement A6 was ‘Biological Medicines must be given early in the disease process for it to

be effective’. The responses were 2 = essential, 12 = useful and 0 = unnecessary. This
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gave a response consensus score of 85% (12/14) in Round 2. Consensus was reached after
Round 2 that it can be useful to give Biological Medicines early in the disease. This was
supported by the comment that is generally true of all medicine, but if there are other

medications that are effective, biologics are not needed.

5.6.8 Patients should undergo appropriate laboratory tests

Statement A7 was ‘Patients should undergo appropriate laboratory tests before Biological
Medicines is administered’. The responses were 14 = essential, 1 = useful and 0 =
unnecessary. This gave a response consensus score of 93% (14/15) in Round 1. The panel
were in agreement during Round 1 that patients should undergo appropriate laboratory
tests before Biological Medicines are administered; this will help to assess the disease
activity and complications. The statement was supported by a comment from the panel
members, mainly in the case of TNF blockers, which can unmask chronic infections, e.g.
TB.

5.6.9 Frequent patient review

Statement A8 was ‘Frequent patient review to check for infections, malignancies and other
aaverse effects of Biological Medicines is necessary’. The responses were 14 = essential, 1
= useful and 0 = unnecessary. This gave a response consensus score of 93% (14/15) in
Round 1. The panel were in agreement during Round 1 that frequent patient reviews to
check for infections, malignancies and other adverse effects of Biological Medicines is
necessary as this will help to assess the disease activity and complications, and particularly

for neutralising antibodies.

5.6.10 Guidelines can help in determining when a patient should be given

Biological Medicines

Statement A9 was ‘Guidelines can help in determining when a patient should be given
Biological Medicines’. The responses were 14 = essential, 1 = useful and 0 = unnecessary.
This gave a response consensus score of 93% (14/15) in Round 1. It was interesting to
note that the majority of the expert panel members indicated that guidelines could help in
determining when a patient should be given Biological Medicines. It was highlighted by

comments from the expert panel that this will also support good patient care.
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5.6.11 Plasma concentrations of Biological Medicines

Statement A10 was ‘Plasma concentrations of Biological Medicines are useful to know in
patients with poor response because it Is helpful to understand the Jlack of
response/measure and adherence’. The responses were 0 = essential, 12 = useful and 2 =
unnecessary. This gave a response consensus score of 86% (12/14) in Round 2. The panel
felt that it is not essential but useful to know the plasma concentrations of Biological
Medicines in patients with poor response, because it is helpful to understand the lack of
response/measure and adherence. Poor response could also be due to immunogenicity

reactions and depends on the Biological Medicines.

5.6.12 Framework should be available to guide Doctors

Statement A1l was ‘Framework should be available to guide Doctors concerning the
necessary work-up (investigation) before the administering of Biological Medicines’. The
responses were 12 = essential, 3 = useful and 0 = unnecessary. This gave a response
consensus score of 80% (12/15) in Round 1. Consensus was achieved in Round 1 that a
framework should be available to guide doctors concerning the necessarily work-up
(investigation) before the administering of Biological Medicines. It was supported by a
comment from the expert panel that poor response could also be due to immunogenicity

reactions — which require checking for neutralising antibodies.

5.6.13 Medicines that affect the immune system of the patient pose a definite

risk

Statement A12 was ‘Medlicines that affect the immune system of the patient pose a definite
risk’. The responses were 12 = essential, 1 = useful and 1 = unnecessary. This gave a
response consensus score of 86% (12/14) in Round 2. This was a new statement suggested
for inclusion in Round 2 by a panel member. In Round 2, 12 of the 14 participants indicated
that it is essential to add that medicines that affect the immune system of the patient pose
a definite risk in the guidelines. The side-effects of some Biological Medicines are still not
well understood. Whereas some of the side-effects are immunologic in nature, and some
are related to the actions of the respective Biological Medicines, they are more complex
than initially thought. The side-effect profile of Biological Medicines does not fit into the

current pharmaceutical-based paradigm (Lee & Kavanaugh 2005).
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5.6.14 Co-morbidities and complications need to be considered

Statement Al13 was ‘Co-morbidities and complications need to be considered when
Biological Medicines are prescribed’. The responses were 14 = essential, 0 = useful and 0
= unnecessary. This gave a response consensus score of 100% (14/14) in Round 2. This
is a new statement that was added in Round 2. The statement was formulated out of the
feedback received from Round 1, and consensus was achieved that co-morbidities and

complications need to be considered when Biological Medicines are prescribed.

5.7 RESPONSES TO SECTION B

Section B - contained nine statements focusing on the information resource of Biological

Medicines.

5.7.1 A step-by-step approach is needed in the development of a framework

for the use of Biological Medicines

Statement B1 was ‘A step-by-step approach is needed in the development of a framework
for the use of Biological Medicines’. The responses were 12 = essential, 3 = useful and 0 =
unnecessary. This gave a response consensus score of 80% (12/15) in Round 1. Panel
members agreed in Round 1 that a step-by-step approach is needed in the development of

a framework for the use of Biological Medicines.

5.7.2 Guidelines for the use of Biological Medicines

Statement B2 was ‘Guidelines for use of Biological Medicines should be readily available in
a written format’. The responses were 12 = essential, 3 = useful and 0 = unnecessary. This
gave a response consensus score of 80% (12/15) in Round 1. Most of the panel members
felt in Round 1 that guidelines for the use of Biological Medicines should be readily available

in a written format.

5.7.3 Biological Medicines promotion programs

Statement B3 was ‘Biological Medicines’ promotion programs must be included in the set of

guidelines’ The responses were 12 = essential, 1 = useful and 1 = unnecessary. This gave
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a response consensus score of 86% (12/14) in Round 2. A comment received on this

statement was that this would facilitate industry bias.

5.7.4 Specialist knowledge of Biological Medicines

Statement B4 was ‘Specialist knowledge of Biological Medicines must be improved’. The
responses were 12 = essential, 3 = useful and 0 = unnecessary. Consensus was achieved
in Round 1 (12/15) with 80% that indicated that specialist knowledge of Biological Medicines
must be improved as this will be in the interest of patients. Appropriate use of Biological
Medicines requires cautious selection of suitable patients and identification of risk groups

in order to reduce the incidence of adverse events among patients (Weber 2004).

5.7.5 Undergraduate students must be exposed more to Biological Medicines

during their studies

Statement B5 was ‘Undergraduate students must be exposed more to Biological Medicines
during their studies’. The responses were 12 = essential, 2 = useful and 0 = unnecessary.
Consensus on the above statement was only achieved in Round 2 with 86% (12/14). This
finding is supported by a comment from the panel members that this is important, because

it will probably become the most commonly used medicine in future.

5.7.6 More education about Biological Medicines

Statement B6 was ‘There must be more education about Biological Medicines in lectures'’.
The responses were 12 = essential, 3 = useful and 0 = unnecessary. Consensus on the
above statement was achieved in Round 1 with 80% (12/15). This finding is supported by
a comment that it should be part of the general pharmaceutical curriculum, because it will

probably become the most commonly used medicine in future.

5.7.7 All doctors must know the available Biological Medicines

Statement B7 was ‘A/f doctors must know the available Biological Medicines and their
respective indications’. The responses were 12 = essential, 1 = useful and 1 = unnecessary.
Consensus was achieved in Round 2, with (12/14), 86% participants supporting the idea
that all doctors must know the available Biological Medicines and their respective
indications. It was also in line with a comment received that doctors and other specialists

need to know the basics about biologics and when and what to monitor in their patients.
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5.7.8 Doctors’ knowledge about Biological Medicines

Statement B8 was ‘Doctors’ knowledge about Biological Medicines needs continuous
professional education / improvement via seminars / CPD evenings / workshops’ The
responses were 12= essential, 2 = useful and 0 = unnecessary. By the end of Round 2, 12
of the 14 (86%) panel members were in agreement that doctors’ knowledge about
Biological Medicines need continuous professional education/improvement via seminars,
CPD evenings and workshops. This view ties in with that of Lee and Arthur (2005) that
clinicians need to develop a better understanding of the spectrum and types of reactions of

Biological Medicines, as well as the mechanisms primary to such reactions.

5.7.9 Medical students must know Biological Medicines

Statement B9 was ‘Medlical students must know the Biological Medicines available and their
respective indications’. The responses were 12 = essential, 2 = useful and 0 = unnecessary.
It is noteworthy that during Round 1, merely 27% of the participants indicated that it is
essential that medical students must know the Biological Medicines available and their
respective indications, but that during Round 2, a majority of (12/14) 86% of participants

indicated that it is essential.

5.8 RESPONSES TO SECTION C

Section C — Contained five statements regarding patient care and management.

5.8.1 Biological Medicines are difficult to use

Statement C1 was ‘Biological Medicines are difficult to use because they are administered
parentally (1V, IM or SC), hence require close monitoring’. The responses were 0 =
essential, 12 = useful and 2 = unnecessary. This gave a response consensus score of 86%
(12/14) in Round 2. This was supported by comments from some of the panel members
that indicated it is useful to know that Biological Medicines are difficult to use, because they

are administered parentally (IV, IM or SC), hence require close monitoring.

5.8.2 Religious or cultural objection using Biological Medicines

Statement C2 was ‘There may be a religious or cultural objection to using Biological

Medicines. The responses were 1 = essential, 12 = useful and 2 = unnecessary; (12/15)
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80% participants indicated that it is useful to add that there may be a religious or cultural

objection to using Biological Medicines.

5.8.3 Biological Medicines improve quality of life

Statement C3 was ‘Biological Medicines improve the quality of life of patients’. The
responses were 13 = essential, 1 = useful and 1 = unnecessary. Thirteen of the 15
participants (87%) agreed in Round 1 that it is essential to know that Biological Medicines

improve the quality of life of patients.

5.8.4 Patient understanding of information regarding Biological Medicines

promotes use

Statement C4 was ‘Patient understanding of information regarding Biological Medicines
promotes use’. The responses were 12 = essential, 2 = useful and 1 = unnecessary. Twelve
of the 15 participants (80%) agreed in Round 1 that patient understanding of information

regarding Biological Medicines promotes use is essential for the framework.

5.8.5 Patient education on Biological Medication is of paramount importance

Statement C5 was ‘Patient education on Biological Medication is of paramount importance’.
The responses were 12 = essential, 1 = useful and 1 = unnecessary. Consensus was
achieved during Round 2 with 12 of the 14 participants agreeing that patient education on
Biological Medication is of paramount importance; this statement was added in the second
Round from the feedback that was received from Round 1. It would help to improve

compliance.

5.9 RESPONSES TO SECTION D

Section D - contained eight statements that focus on the availability, prescription,

dispensing and procurement process.

5.9.1 The use of Biological Medicines is limited because of the procurement

process

Statement D1 was ‘The use of Biological Medicines is limited because the procurement

process to obtain Biological Medicines is complex’. The responses were 12 = essential,
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1 = useful and 1 = unnecessary. Consensus was reached in Round 2 with (12/14) 86%
that indicated the use of Biological Medicines was limited because the procurement process
to obtain Biological Medicines was complex. This finding is in line with comments from the

panel members that lack of knowledge of service providers and procurement play a role.

5.9.2 Financial advisory services are important

Statement D2 was ‘Financial advisory services are important in the procurement process of
Biological Medicines’. The responses were 12 = essential, 2 = useful and 1 = unnecessary.
Twelve out of the fifteen (80%) panel members agreed during Round 1 that financial
advisory services are important in the procurement process of Biological Medicines. This
finding is in line with comments from the panel members that it is a limiting factor for the
foreseeable future, as very expensive medicines with often marginal benefit only, are

involved.

5.9.3 Guidelines for the use of Biological Medicines should create a better

relationship

Statement D3 was ‘Guidelines for the use of Biological Medicines should create a better
relationship between the prescribers and the supplier’. The responses were 12 = essential,
1 = useful and 1 = unnecessary. Consensus on the above statement was achieved only in
Round 2 with (12/14) 86% of the panel members agreeing that guidelines for the use of
Biological Medicines should create a better relationship between the prescribers and the

supplier.

5.9.4 Procurement process of Biological Medicines must be improved

Statement D4 was ‘The procurement process of Biological Medicines is as a slow process
that could be streamlined’. The responses were 12 = essential, 2 = useful and 0 =

unnecessary. This gave a response consensus score of 86% (12/14) in Round 2.

5.9.5 Limited access due to funding

Statement D5 was ‘Limited access due to funding’. The responses were 13 = essential, 1 =

useful and 1 = unnecessary. In Round 1, consensus was reached with (13/15) 87%
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participants that indicated that there is limited access due to funding, because it is very

expensive medicine.

5.9.6 Limited access due to availability/registration

Statement D6 was Limited access adue to availability/registration’. The responses were 12
= essential, 2 = useful and 0 = unnecessary. Consensus on the above statement was
achieved only in Round 2 with (12/14) 86% of the panel members agreeing that there is
limited access due to availability/registration; in Round 1, only 47% of the panel members

agreed with this statement.

5.9.7 Lack of knowledge of service providers and procurement play a role in

the availability of Biological Medicines

Statement D7 was ‘Lack of knowledge of service providers and procurement play a role in
the availability of Biological Medicines’. The responses were 12 = essential, 1 = useful and
1 = unnecessary. The Delphi panel reached consensus about this statement in Round 2 and
(12/14) 86% of the respondents felt that lack of knowledge of service providers and
procurement play a role in the availability of Biological Medicines. This statement was added
in Round 2 after feedback was received from Round 1. The process of registration is

complex and time consuming; and still lacks expertise.

5.9.8 Complex regulatory requirements play a role in the availability of

Biological Medicines

Statement D8 was ‘Complex regulatory requirements play a role in the availability of
Biological Medicines’. The responses were 12 = essential, 1 = useful and 1 = unnecessary.
This statement was added in Round 2 after feedback was received from Round 1.
Consensus on the above statement was achieved in Round 2 with (12/14) 86% of the panel
members indicating that complex regulatory requirements play a role in the availability of

Biological Medicines.

5.10 SUMMARY OF EXPERTS’ RECOMMENDATIONS

In Round 1, the experts reached consensus on the following statements:

e There is a need for a framework for the use of Biological Medicines in South Africa.
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e Some Biological Medicines may not be used with coexisting diseases such as TB or the
presence of serious infections or organ failure.

e The staff that administer Biological Medicines must have appropriate training about
Biological Medicines, in order to explain it to the patient in a way that the patient will
understand it.

e Treatment should be initiated and monitored by specialists.

e Patients should undergo appropriate laboratory tests before Biological Medicines are
administered.

e Frequent patient reviews to check for infections, malignancies and other adverse
effects of Biological Medicines are necessary.

e  Guidelines can help in determining when a patient should be given Biological Medicines.

e Plasma concentrations of Biological Medicines are useful to know in patients with poor
response, because it is helpful to understand the lack of response/measure and
adherence.

e A step-by-step approach is needed in the development of a framework for the use of
Biological Medicines.

e Guidelines for use of Biological Medicines should be readily available in a written format.

e Specialist knowledge of Biological Medicines must be improved.

e There must be more education about Biological Medicines in lectures.

e There may be a religious or cultural objection to using Biological Medicines.

e Patient understanding of information regarding Biological Medicines promotes use

e Biological Medicines improve the quality of life of patients.

e Limited access due to funding.

In Round 2, the experts reached consensus on the following statements:

e Biological Medicines should be made available to all patients fulfilling the currently
recommended eligibility criteria.

o Biological Medicines must be given early in the disease process for it to be effective.

e Biological Medicines promotion programs must be included in the set of guidelines.

e Undergraduate students must be exposed more to Biological Medicines during their
studies.

e All doctors must know the available Biological Medicines and their respective

indications.
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e Doctors’ knowledge about Biological Medicines needs continuous professional
education / improvement via seminars / CPD evenings / workshops.

e Medical students must know the Biological Medicines available and their respective
indications.

o Biological Medicines are difficult to use because they are administered parentally (1V,
IM or SC), hence require close monitoring.

e The use of Biological Medicines is limited because the procurement process to obtain
Biological Medicines is complex.

e Guidelines for the use of Biological Medicines should create a better relationship
between the prescribers and the supplier.

e Limited access due to availability/registration.

New statement added in Round 2 received from comments in Round 1, where consensus

was reached in Round 2:

¢ Medicines that affect the immune system of the patient pose a definite risk.

e Co-morbidities and complications need to be considered when Biological Medicines are
prescribed.

e Patient education on Biological Medication is of paramount importance.

e Lack of knowledge of service providers and procurement play a role in the availability
of Biological Medicines.

e Complex regulatory requirements play a role in the availability of Biological Medicines.

5.11 DESIGN OF THE FRAMEWORK FOR THE USE OF BIOLOGICAL MEDICINES
IN SOUTH AFRICA

The proposed framework for the use of Biological Medicines is hereby set by classifying the
experts’ recommendations into five categories, namely, Training, Resources, Regulations,
the Patient, and the Community. Of note, some of the recommendations may appear in

more than one category.

5.11.1 Training

Appropriate training focus on undergraduate and postgraduate (Specialists) programmes

and refer to follow up on patients and provide patient information to students, manage
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patients and drawing up guidelines for Biological Medicines use (cf. Figure 5.2). The experts

in the field of Biological Medicines support it with the following statements.

e There must be more education about Biological Medicines in lectures;

e Undergraduate students must be exposed more to Biological Medicines during their
studies;

e All doctors must know the available Biological Medicines and their respective
indications;

e Medical students must know the Biological Medicines available and their respective
indications;

e Frequent patient reviews to check for infections, malignancies and other adverse
effects of Biological Medicines are necessary;

e Biological Medicines promotion programs must be included in the set of guidelines;

e  Guidelines can help in determining when a patient should be given Biological Medicines;

e The staff that administer Biological Medicines must have appropriate training about
Biological Medicines, in order to explain it to the patient in a way that the patient will
understand it; and

e Biological Medicines are difficult to use because they are administered parentally (1V,

IM or SC), hence require close monitoring.

5.11.2 Information resources

Pharmacology of Biological Medicines must be covered well in standard medical textbooks,
and use for seminars, continuing medical education programme and expert groups (cf.

Figure 5.2B). It is supported by the following statements of the expert opinions.

e Some Biological Medicines may not be used with coexisting diseases such as TB or the
presence of serious infections or organ failure;

e Guidelines for use of Biological Medicines should be readily available in written format;

o A step-by-step approach is needed in the development of a framework for the use of
Biological Medicines specialist knowledge of Biological Medicines must be improved;

e There must be more education about Biological Medicines in lectures;

e All doctors must know the available Biological Medicines and their respective
indications; and

e Doctors’ knowledge about Biological Medicines needs continuous professional

education / improvement via seminars / CPD evenings / workshops.
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5.11.3 Availability: Regulations

Biological medicines must not be the last resort; therefore, there should be more approved
Biological Medicines on the market; the government should improve funding; it should be
put on the standard medicine code list of Department of Health; it must be given in time
for the patient to benefit (cf. Figure 5.2C). The following expert statements support these

points:

e Treatment should be initiated and monitored by specialists;

e Limited access due to funding;

e Biological Medicines should be made available to all patients fulfilling the currently
recommended eligibility criteria;

e Biological Medicines must be given early in the disease process for it to be effective;

e The use of Biological Medicines is limited because the procurement process to obtain
Biological Medicines is complex;

e Guidelines for the use of Biological Medicines should create a better relationship
between the prescribers and the suppliers;

e Limited access due to poor availability, restricted registration;

e Complex regulatory requirements play a role in the availability of Biological Medicines;
and

e Lack of knowledge of service providers and procurement plays a role in the availability

of Biological Medicines.

5.11.4 Patients need adequate information

Patients need adequate knowledge to improve compliance; to know what to do when they
experience side-effects; and to guide them when there is a religious or cultural objection

(cf. Figure 5.2D). The following expert statements support these points:

e Individuals’ belief limits the use of Biological Medicines;

e Patient understanding of information regarding Biological Medicines promotes use;

e There may be a religious or cultural objection to using Biological Medicines; and

e Frequent patient reviews to check for infections, malignancies and other adverse

effects of Biological Medicines are necessary.
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5.11.5 General information: Impact on patients and community

Patient support in the form of travel assistance and funds for Biological medicines and
advocacy group improvement is needed (cf. Figure 5.2.E). The following expert statements

support it:

Biological Medicines improve the quality of life of patients;

¢ Medicines that affect the immune system of the patient pose a definite risk;

e Co-morbidities and complications need to be considered when Biological Medicines is
prescribed;

e Patient education on Biological Medication is of paramount importance; and

e Patients should undergo appropriate laboratory tests before Biological Medicines are

administered.

Figure 5.2 illustrates the framework for guidance in the use of Biological Medicines in South
Africa divided into five different categories. The different stakeholders in these categories
ought to draft the appropriate guidelines and monitoring mechanisms for use of Biological

Medicines.
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(B) INFORMATION RESOURCES
Pharmacology of Biological Medicines must
be covered well

(A) APPROPRIATE TRAINING

Undergraduate

e Follow-up on patient

e Provide patient information to students Standard textbooks
o Seminars

Postgraduate (Specialists) CME programs

e Manage patients Expert groups

e Drawing up guidelines for Biological
Medicines

GUIDELINES FOR USE OF BIOLOGICAL MEDICINES

Develop to address diagnostic process

Patient selection- pre-request for use and preliminary test
Patient monitoring, follow-up, response

Patient survey satisfactory/dissatisfied

(D) PATIENT NEEDS ADEQUATE

(C) AVAILABILITY: REGULATIONS INFORMATION

Should approve more Biological Medicines e Compliance

Government should improve funding e Side-effects experience, what to do
Put on the formulary o Belief, religion / culture

Time for interaction — in time for the patient

to benefit

Biological Medicines must not be last resort

(E) GENERAL INFORMATION: IMPACT
ON PATIENTS AND COMMUNITY

Patient support -Travel assistance
e Funds for Biological Medicines

Advocacy groups - Improvement

e Monitoring or safety of Biological Medicine

CME — Continuing Medical Education
Figure 5.2: Framework: Findings of the research
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5.12 FRAMEWORK CONTAINING FINDINGS OF THE RESEARCH

The framework containing the findings of the research will be brought to the attention of
the Biological Medicine Committee of South Africa, the Medicine Control Council, as well as
the National Department of Health. It will furthermore be recommended that the framework
that was developed may be adapted by the health care professionals who prescribe
Biological Medicines. The research findings will be submitted to academic journals with a

view to publication, as well as presented at conferences.

5.12.1 Discussion

According to the Business Dictionary (2019) a framework is a broad overview, outline, or
skeleton of interlinked items which support a particular approach to a specific objective,
and serves as a guide that can be modified as required by adding or deleting items. The
American Heritage dictionary of the English language defines a framework as “a set of
assumptions, concepts, values and practices that constitutes a way of viewing reality”. This
proposed framework is evidence based and unique since it was developed through a
process. The literature review was used to compile the gquestionnaires for newly qualified
doctors, specialists who prescribed Biological Medicines as well as the patients who received
Biological Medicines. The data was captured and thereafter a Delphi questionnaire was
compiled; this was sent to 20 experts in the field of Biological Medicines and finally the
framework was developed through a process of consensus achievement of stakeholders by

the Delphi questionnaire.

There is a definite need for this framework to become a reality. Adapting the elements of
the framework will address the challenges of Biological medicines regarding ease of access

and rational use.

The provision of information resources of Biological Medicines is limited, therefore
information of Biological Medicines is not well covered in medical textbooks - compared to
the information that is available on pharmaceutical agents. This is clearly noticeable when
you compare the information of Biological Medicines and pharmaceutical agents in
Pharmacology (cf. Appendix H) (Bremer & Stevans 2018) as well as Harrison’s principles of
Internal Medicines (Jameson et al. 2018).Therefore textbooks need to be revised to increase
covering. There is a need to develop a modified training curriculum to include information

on Biological medicines to meet the needs of patients and prescribers. Improved knowledge
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of Biological Medicine leads to improved care of patients on these agents; therefore, the

doctors will be better equipped to serve the community.

The framework will be presented to the following role players involved in the availability,

prescribing, dispensing and procurement for implementation.

e The health professional — specialists who prescribe Biological Medicines, general
practitioners, and the newly qualified doctors, in the maintaining and acquiring of new
and updated levels of knowledge, prescribing and dispensing of Biological Medicines.

e Lecturers at the different medical institutions in South Africa who have to educate
skilled, competent and caring practitioners regarding Biological Medicines. Role players
in the procurement of Biological Medicines in developing policy proposals for a uniform
but flexible system.

e Medical staff for providing the necessary information regarding Biological Medicines to
patients; to improve patients’ education of Biological Medicines.

e The South African Biological Medicines Committee in the administering and monitoring
the prescribing and use of Biological Medicines in the South African health care
profession.

e The South-African Health care department.




CHAPTER 6

CONCLUSION, CHALLENGES AND RECOMMENDATIONS

6.1

CONCLUSION

The two-fold aim of the study was to identify the factors influencing the utilization of

Biological Medicines in the Free State (South Africa), and to develop a framework for the

use of Biological Medicines in South Africa. In pursuit of this aim, the following were

achieved:

b)

d)

First, the factors that might influence the utilization of biological medicines by young
doctors (practice > 2) in the Free State province were identified and are summarised

here as follows:

Regarding Knowledge of biological medicines:
e The young doctors demonstrated a general lack of knowledge on biological
medicines.

e The young doctors indicated that they found biological medicines difficult to use.

Regarding availability of study resources on biological medicines.

The young doctors indicated that:

e Biological Medicines were not adequately covered in standard medical textbooks

e Their undergraduate training on Biological Medicines was not adequate

e Currently, they get information on Biological Medicines from the Internet or
colleagues

e There was a need for more training, seminars and guidelines on biological

medicines.

Regarding their readiness to prescribe Biological Medicines:
e The young doctors concurred that their current knowledge of Biological Medicines
was not adequate for the prescribing and management of patients on Biological

Medicines, including follow up.

Regarding limitations of their access to Biological Medicines, the young doctors

indicated that, by policy, in their health facilities:
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b)

They are generally not allowed to prescribe Biological Medicines
Biological medicines are used only when other medication has failed
Biological medicines are very expensive to use

There is a lack of information resources on Biological Medicines.

Secondly, the factors that might influence the prescribing of Biological Medicines by the

prescribing specialists in the Free State province were identified and are summarised

here as follows:

Regarding the type of biological medicines used or on the market in the Free State

province, the prescribing specialists observed that:

A wide variety of biological medicines are available and used in the province, even
though those used for treatment of cancer and inflammatory or rheumatic
disorders featured most. This implies that our clinicians will need to be
knowledgeable on all types of Biological Medicines produced.

There was an increase in use of Biological Medicines, even though patients do not
demand Biological Medicines.

Biological Medicines should be prescribed by specialists only.

Regarding availability of study resources on Biological Medicines, the prescribing

specialists indicated that:

They were taught on Biological Medicines during their specialist training.
Currently, they get information on Biological Medicines from peer-reviewed
articles.

Information on Biological Medicines was not adequately covered in standard
medical textbooks.

There is a need for more education and lectures on Biological Medicines.

Regarding their knowledge of Biological Medicines, the prescribing specialists indicated
that:

Their current knowledge on the respective Biological Medicines is sufficient.
At the same time, almost all (91%) agreed that they had limited knowledge of the

pharmacology of Biological Medicines.
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d)

a)

Regarding their readiness to prescribe of Biological Medicines, the prescribing

specialists indicated that:

Biological Medicines are currently used appropriately for the respective diseases.
Specialized training including pharmacology of the use of Biological Medicines is
needed.

Availability of guidelines is essential to the prescribing of Biological Medicines.
When Biological Medicines are used at the correct time, they are effective.
Biological Medicines should be available to all clinicians who need to use them.
Plasma concentrations of Biological Medicines are useful to know in patients with

poor response.

Regarding limitations on the use of Biological Medicines, the prescribing specialists

indicated that, by policy, in health care facilities:

The procurement process to obtain Biological Medicines is difficult (owing to the
need for special motivations, paper work involving line-managers’ and committee
reviews, informed consent, etc.).

The high cost of Biological Medicines versus limited funds to the health facilities or
patients limits their utilization.

Requirements for special screening tests or patients’ selection, treatment and
monitoring of patients on Biological Medicines increase costs.

Few specialists are allowed to prescribe Biological Medicines in each facility.

Few patients are using Biological Medicines.

Most Biological Medicines are commonly used after other medication have failed.

Thirdly, the factors that might influence patients use compliance with Biological

Medicines in the Free State Province were identified and are summarised here as

follows:

Regarding the patient population utilising Biological Medicines:

Overall, very few patients used Biological Medicines.
Most of the patients were private patients.
The majority were female and non-smoking.

Most of the Biological medicines were administered intravenously.
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b)

d)

f)

Regarding patient knowledge on Biological Medicines:

e Most patients knew (could explain) their diagnosis that had led to the use of
Biological Medicines.

e Most of the patients had Rheumatoid Arthritis or Cancer.

e Most patients knew about the Biological Medicine they were using, i.e., they could
name the medicine and/or give a layman’s explanation of the mechanism of action.

e Most patients were informed about their Biological Medicines by their doctor.

Confounding factors to the use of Biological Medicines:

e Most patients had other co-morbid conditions: mainly hypertension, thyroid
disorders, gastric and duodenal ulcers and depression.

e Most patients on Biological Medicines were using other drugs: mainly for
hypertension, pain, thyroid disorders, antidepressants and antimetabolites.

e Most patients experience side-effects (mainly headaches and GIT disturbances)
while using Biological Medicines, but they were considered mild or manageable, as

they did not lead to stopping of treatment with the Biological Medicine.

Meeting the treatment requirements:
e Most patients went for frequent check-ups as scheduled.
o A few indicated that their check-ups failed because doctors were too busy or they

needed to travel too far to the specialist.

Benefits of Biological Medicines:
e Most patients indicated that the Biological Medicines were improving their

condition.

Limitations to use of biological medicines:

e Religious beliefs may influence the acceptance of Biological Medicines by patients
as some patients’ religion is against use of biological therapies.

e Please note, in these patients, cost and supply (stock availability) were not a

limiting factor because they had already procured the medicines.

Lastly, using a team of experts on Biological Medicines to evaluate and integrate the
opinions from the three stakeholders (i.e., the young doctors, prescribing specialists,

and patients) by the Delphi method, a framework for the use of Biological Medicines in
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the Free State province was developed. The framework proposes that appropriate use

of Biological Medicines requires establishment of ‘guidelines for use of Biological

Medicines’ but only after successful implementation of the following five factors:

6.2

Ensuring appropriate training of health professionals (medical practitioners
and specialists) on Biological Medicines by revising the training syllabus to improve
coverage on Biological Medicines.

Improved coverage and availability of study resources on biological medicines
(standard textbooks, journals, seminars, CME, and other).

Improving the availability of Biological Medicines to clinicians who need to
use them. This includes the drug regulatory authority processes, availability of
funds and the easing of procurement processes, etc.

Promoting appropriate patient information to ensure compliance and timely
response in case of problems.

Promoting a well-informed community about Biological Medicines, with the aim
of improving appropriate patient support and pharmaco-vigilance on biological

medicines.

CHALLENGES WITH THE STUDY

The challenges experienced with this study were:

e To stay in the timeframe; due to the fact that questionnaires were used, it took a lot

of energy and was time consuming to receive it back.

o A further openness was the Delphi method; due to the fact that experts were used to

complete the questionnaire, they had busy programs and did not observe the deadline

of the Delphi questionnaires.

6.3

RECOMMENDATIONS

In order for the study to yield valuable and significant results, the researcher takes the

liberty to recommend the following:

e The framework should be presented to the South-African Biological Medicines

Committee, the Medicine Control Council of South Africa as well as the National

Department of Health, for adaption and implementation.
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Using the data and results of the findings to publish several articles in accredited
subject journals.

The framework should be presented to all experts who participated in the Delphi
method as collection of the data might have raised this expectation from them.

To present the framework at National as well as International conferences.

The framework should be available to guide Doctors concerning the necessary work-
up (investigation) before the administering of Biological Medicines.

To present the factors that influence the use of Biological Medicines at CPD evenings.
The framework will be submitted to the different medical institutions in South Africa.
Lectures at the different medical institutions in South Africa have to educate skilled,

competent and caring practitioners regarding Biological Medicines.
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APPENDIX Al
RESEARCH INFORMATION LEAFLET

STUDY TITLE: FACTORS INFLUENCING THE UTILIZATION OF BIOLOGICAL MEDICINES
IN SOUTH AFRICA

Ethics number of study: HSREC 154/2016 (UFS-HSD2016/1329)

Dear

I am Martlie Mocke-Richter and am doing a study under supervision of Prof. A. Walubo entitled,
FACTORS INFLUENCING THE UTILIZATION OF BIOLOGICAL MEDICINES IN SOUTH AFRICA.

I am inviting you to participate in this research study. Participation is voluntary, and refusal to
participate will involve no loss of benefits to which you are otherwise entitled.

The two-fold aim of this study is to identify the major factors that influence the utilization of Biological
Medicines (excluding vaccines) in South Africa, whereafter guidelines will be set to improve the use
of Biological Medicines in South Africa.

For this study, ongoing surveys will be done with patients and doctors to establish what they know
about the effects of Biological Medicines. This will involve patients who have been treated with such
medicines; doctors who have prescribed them; and newly qualified doctors. There are no physical
risks involved in this study. It will not cost you anything to participate and you will also not be paid
to participate in this study. You can change your mind concerning taking part in the study at any
time.

If you decide to take part in the study, you will be given a questionnaire about Biological Medicines
to fill in. This will take about 5 minutes to do. All the information we collect will be kept confidential.

Confidentiality will be obtained in accordance with the Promotion of Access to Information Act (Act
no. 2 of 2000). Your personal information will be kept confidential. Organizations may inspect
research records for quality assurance and data analysis include groups such as Biostatistics and the
Ethics Committee for Medical Research. Request for information will have to be submitted according
to the provision of the said act and may be refused if the disclosure may lead to the exposure of an
individual. Results may be published. Your name will not be mentioned in such a publication. For
any further questions or remarks, please contact me on 082 489 1166.

Kind regards

Martlie Mocke-Richter
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APPENDIX A2
CONSENT TO PARTICIPATE IN RESEARCH

PROJECT TITLE: FACTORS INFLUENCING THE UTILIZATION OF BIOLOGICAL
MEDICINES IN THE FREE STATE (SOUTH AFRICA)

You have been asked to participate in a research study.

You may contact Martlie Mocke-Richter at 082 489 1166 at any time if you have questions about the
research.

You may contact the Secretariat of the Ethics Committee of the Faculty of Health Sciences, UFS at
telephone number (051) 4017794/5 if you have questions about your rights as a research subject.

Your participation in this research is voluntary, and you will not be penalized or lose benefits if you
refuse to participate.

I understand what my involvement in the study means and | voluntarily agree to participate.

Signature of Participant Date
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APPENDIX A3

DATA SURVEY OF NEWLY QUALIFIED DOCTORS IN MANGAUNG DISTRICT
BLOEMFONTEIN

NEWLY (< 2 years) QUALIFIED DOCTORS

Instruction: Mark the appropriate block with an X or write your answer in the space provided.

What is your Intern number:
SECTION A: PRESCRIBER’S PARTICULARS

4.1 Completion date of questionnaire: | ... (dd)/ ......... (mm) / 2017

4.2 What is your gender? Male | Female

4.3 What is yourage? | L years

4.4 How many years of work experience do you have? | ... years

4.5 Where did you study?

SECTION B: USE OF BIOLOGICAL MEDICINES (EXCLUDING VACCINES)

4.6 Do you know anything about Biological Medicines? Yes No

4.7 If your answer is yes to 4.6, what do you know about Biological Medicines?

4.8 Do you prescribe Biological Medicines at your institution? Yes No

4.9 If your answer is no in 4.8, do you want to prescribe Biological Yes No
Medicines?

4.10 Do patients sometimes demand to use Biological Medicines? Yes No

4.11 At what stage of a disease do you prescribe Biological Medicines?

Not allowed to prescribe
Mild Moderate Severe Biological Medicines at
institution

4.12 What is the determining factor indicating when a patient should be given Biological Medicines? (for
example, stage, guidelines)

4.13 List the Biological Medicines you know that can be prescribed for Cancer and Rheumatoid arthritis?

Biological Medicines Condition

SECTION C: INFORMATION RESOURCE

4.14 Were you taught about Biological Medicines at any time during your
: L. Yes No
medical (under- and post-graduate) training?
4.15 Do you think Biological Medicines were adequately covered in the Yes NoO
standard medical textbooks you used or lectures you attended?
4.16 :&Vésr;elevant was it to your current requirement to prescribe these sufficient Insufficient
4.17 Where do you currently get information (literature, etc.) that enables you to prescribe and care for
patients using Biological Medicines?
Textbooks Internet Colleagues Peer-rgwewed . Othgr: Dont.get
articles information at this stage
4.18 Do you think information on Biological Medicines is readily available
S Yes No
to all clinicians?
If your answer is no to 4.18, suggest ways to make this information more readily available:
4.19 What steps must be followed when you decide to prescribe Biological Medicines for a patient?

(@) I am not allowed to prescribe Biological Medicines at my institution and will refer the
patient to some one senior or to a specialist.

2 Other, please specify:
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SECTION D: PATIENT CARE/MANAGEMENT

4.20 How do your approaches, requirements, or criteria to prescribe Biological Medicines differ from
your prescribing of pharmaceutical agents?

4.21 How does the care of patients on Biological Medicines differ from that of patients on
pharmaceutical medicines?

4.22 On average, when do you start giving your patient Biological Medicines?

SECTION E: CLINICIAN’S PERCEPTION

In time for it to be Not allowed to prescribe
effective Biological Medicines

Too late On diagnosis

Select your preferred option/s with an X. You are more than welcome to select more than one
block

4.23 Biological Medicines are difficult to use because:
(1) | They are time-consuming in that patient selection may involve special tests.
(2) | They are administered parentally hence require close monitoring.
3) Adverse reactions are more common in that patients need more review than in the case of
pharmaceutical agents
4 I have limited knowledge of the pharmacology of biological agents
(5) | They are expensive
(6) Other (specify):
4.24 Use of Biological Medicines is limited because of:
(1) | Attitudes and perceptions towards Biological Medicines: | consider genetically derived
products as unsafe, hence may not recommend them to patients.
2 Beliefs: especially religions that do not allow the use of human derivatives.
3) Availab.ility/affordability of specialized tests for monitoring efficacy are difficult and
expensive.
4 Procurement process to obtain Biological Medicines is difficult.
®) Lack of monitoring safety: adequate knowledge to enable detection of side-effects, clinical
exam and lab tests.
(6) | Availability of knowledge/information about Biological Medicines is limited.
) Prescribing practice: use of guidelines or individual’s ethos can limit the use of Biological
Medicines.
4.25 When will you NOT prescribe Biological Medicines?
(@) Coexisting disease: TB or presence of serious infections or organ failure
@) Previous treatment, especially with Biological Medicines, is associated with poor response
to another biological medication
3) Presence of drug antibodies: contribute to Biological Medicines ineffective.
4.26 Do Biological Medicines have more adverse effects than pharmaceutical Yes No
medicines?
4.27 Please indicate if you agree with the statement/s:
Q Biological Medicines are more effective than pharmaceutical agents
(2) | There is still much to be learned about the adverse effects of biological agents
3) Biological Medicines should be prescribed by specialists only
4 My patients on Biological Medicines have reported more adverse side-effects than those on
pharmaceutical medicines.
®) I consider prescribing Biological Medicines as a last resort when pharmaceutical medicines
have failed
4.28 Indicate the factors that play a role in the efficacy and safety of Biological Medicines?

(D) Plasma concentrations of Biological Medicines: are useful to know in patients with poor
response.

Presence of neutralizing antibodies: likely in patients who lose response after showing good
@ response.

3) Genetics: some SNP polymorphism associated with better response to TNFa inhibitors in RA

Higher level of cytokines (or immune activity) at the time of intervention with BM was
4 : ;
associated with good response to TNFa
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SECTION F: PROCUREMENT

4.29 What channel do you use to obtain Biological Medicines for your patients?

Have not had exposure to the
process

i ?
4.30 Is the process satisfactory Yes No

4.31 If your answer is no to question 4.30; suggest how it should be improved:
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APPENDIX A4
DATA SURVEY OF THE SPECIALIST PRESCRIBING BIOLOGICAL MEDICINES IN THE FREE
STATE

PRESCRIBERS OF BIOLOGICAL MEDICINES

Instructions: Mark the appropriate block with an X or write your answer on
the space provided.
How are you currently employed? Private \Both
What is your MP number? Nr:
(1) |Completion date of questionnaire: (dd)/ (mm) /2017
(2) |What is your gender? Male Female
(3) Whatis yourage? years
(4) How many years of work experience do you have? | | years
(5) Did you do a Master s or Master’s Fellowship Both None
fellowship?

What is your field of specialization?

SECTION B: USE OF BIOLOGICAL MEDICINES (EXCLUDING VACCINES)

(7) _|When was the first time you started prescribing Biological Medicines?

(8) |For which condition?

(9) |In the past two years, have you prescribed more Biological Medicines? Yes No

(10) Do patients sometimes demand to use Biological Medicines? Yes No

(11) At what stage of a disease do you prescribe
Biological Medicines?

(12) \what is the determining factor indicating when a patient should be given Biological Medicines? (for

example, stage, guidelines)

Mild Moderate Server Any

(13) |List the Biological Medicines you prescribe and associated conditions?
Biological Medicines Condition

SECTION C: INFORMATION RESOURCE

(14) Were you taught about Biological Medicines at any time during

your medical (under- and post-graduate) training? Yes No
(15) Do you think Biological Medicines were adequately covered in the
standard medical textbooks you used or lectures you attended? Yes No

(16) How relevant was it to your current requirement to prescribe
these drugs?
(17) Where do you currently get information (literature, etc.) that enables you to prescribe and care for
patients using Biological Medicines?
Textbooks | Internet | Colleagues \ Other Peer-reviewed articles
(18) Do you think information on Biological Medicines is readily
available to all clinicians?
If your answer is no in 18, suggest ways to make this information more readily available

Sufficient Insufficient

Yes No

(19) What steps must be followed when you decide to prescribe a patient Biological Medicines?

SECTION D: PATIENT CARE/MANAGEMENT

(20) How do your approaches, requirements or criteria to prescribe Biological Medicines differ from your
prescribing of pharmaceutical agents?
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(21)

How does the care of patients on Biological Medicines differ from that of patients on pharmaceutical
medicines?

(22)

\What are the common problems you encounter in patients on Biological Medicines?

Plasma concentration of BM:
Side-effects Patient concern is useful to know in respect Other
of patients with poor

If you indicate other, please specify:

(23)

\When is the most suitable time to prescribe Biological Medicines?

(24)

On average when do you start administering your patient Biological Medicines?

(1) Too late (2) On diagnosis (3) In time for it to be (4) Other
effective

(25)

SEC

If your answer in 24 was no.1, please provide reason for it:

ION E: CLINICIAN’S PERCEPTION
Select your preferred option/s with an X. You are more than welcome to select more than one block

(26)

Biological Medicines are difficult to use because:
(1) [Time-consuming in that patient selection may involve special tests
(2) [They are administered parenterally, hence require close monitoring
(3) |Adverse reactions are more common in that patients need more review than in the case of
pharmaceutical agents
(4) |l have limited knowledge of the pharmacology of biological agents
(5) [They are expensive
(6) [Other (specify)

(27)

Use of Biological Medicines is limited because of:

(1) |Attitudes and perceptions towards Biological Medicines: | consider genetically derived products as
unsafe, hence may not recommend them to patients.
(2) Beliefs: especially religions that do not allow use of human derivatives.
(3) |Availability/affordability of specialized tests for monitoring efficacy are difficult and expensive.
(4) |Procurement process to obtain Biological Medicines is difficult.
(5) |Lack of monitoring safety: adequate knowledge to enable detection of side-effects, clinical exam
and lab tests.
(6) |Availability of knowledge/information about Biological Medicines is limited
(7) Prescribing practice: use of guidelines or individuals’ ethos can limit the use of Biological
Medicines

(28)

When will you NOT prescribe Biological Medicines?

(1) [Coexisting disease: TB or presence of serious infections or organ failure

(2) PPrevious treatment, especially with Biological Medicines, is associated with poor response to
another biological medication

(3) PPresence of drug antibodies: render Biological Medicines ineffective.

(29)

Do Biological Medicines have more adverse effects than pharmaceutical medicines? | Yes | No

(30)

Please indicate if you agree with the statement/s:

(1) Biological Medicines are more effective than pharmaceutical agents

(2) [There is still much to be learned about the adverse effects of biological agents

(3) Biological Medicines should be prescribed by specialists only

(4) My patients on Biological Medicines have reported more adverse side-effects than those on
pharmaceutical medicines.
(5) |l consider prescribing Biological Medicines as a last resort when pharmaceutical medicines have
failed
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(31) |Indicate the factors that play a role in efficacy and safety of Biological Medicines?
(1) [Plasma concentrations of Biological Medicines: are useful to know in patients with poor response

(2) [Presence of neutralizing antibodies: likely in patients who lose response after showing good
response.

(3) [Genetics: some SNP polymorphism associated with better response to TNFa inhibitors in RA
(4) [Higher level of cytokines (or immune activity) at the time of intervention with BM was associated

\with good response to TNFa
‘ SECTION F: PROCUREMENT

(32) Does the company (supplier or sponsor) play a role in the use of Biological Yes No
Medicines?
(33) [If your answer is yes in 32 please indicate what role? Limited | Recommended

(34) What channel do you use to obtain Biological Medicines for your patients?

(35) |Is the process satisfactory? ‘ Yes ‘ No
(36) |If your answer is no in question 35, suggest how it should be improved:
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APPENDIX A5
DATA SURVEY OF THE PATIENTS USING BIOLOGICAL MEDICINES IN THE FREE STATE

PATIENTS USING BIOLOGICAL MEDICINES

Instructions | Mark the appropriate block with an X or write your answer in the space
provided

Patient or Um number? Nr:

Which doctor do you consult? Public Private

Section A: Patient demographics

la. Date questionnaire was completed? _(dd)/ (mm) /2017
2a. What is your gender? Male Female
3a. Do you smoke? Yes No
4a. What is your height?> m
5a. What is your weight? kg
6a. Does your religion allow you to use human derivates? Yes No

Section B: Medical history

1b.Do you know the diagnosis leading to biological medicine being used? | Yes No

2b. When were you first diagnosed with the disease named in 1b? _(dd )/ (mm)/

3b. Names of Biological Medicines that you use

Date of treatment
Biological medicine Start Stop Dosage Frequency

4b. Indicate any pre-qualification test for selection to use the biological medicine.

5b. What route of Subcutaneous Intravenous Intramuscular Intralesional
administration is used?

6b. What other chronic diseases do you have?

7b. Do you use any other medicines apart from the Biological Medicine? Yes No

8b. If yes to question 7b, please indicate the other medicines in table below

Medicine Date Dosage and Frequency Indication
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Medicine Date Dosage and Frequency Indication

9b. Do you experience any side-effects while you are taking Biological Medicine? Yes No

10b. If your answer is yes to question 9b, please indicate which of following side-effects you experience:

(If any other, please write it down)

Side-effect: Side-effect: Side-effect:
Abdominal pain Back pain Depression
Infection Headache Allergic reaction
Fever Pharyngitis Diarrhea
Nausea Constipation Rash

Chills Night sweat TB

Other:

11b. What is the worst experience (side-effect) you have had while being treated with drug X?

Section C: Patient knowledge and experience.

1c. Indicate the disease or disorder you are Ulcerative | Rheumatoid| Ankylosing Other
suffering from? (If it is cancer, what type of Cancer colitis arthritis | spondylitis

cancer)

2c. Can you explain your disease to somebody else? Yes No

3c. Do you know what Biological Medicines are? Yes No

4c. From whom do you receive information / Doctor Nurse Pharmacist Other

explanation regarding the disease indicated in
guestion 1c?

5c¢. Have you been informed about Biological Medicine? Yes No
6¢. If your answer is yes to question 5¢, who informed you? | Doctor Pharmacist Nurse
7c. Do you think biological medicine is improving your condition? Yes No

8c. If your answer is no to question 7c, what are the main reasons for this?

9c. Do you go for frequent clinical check-ups? Yes No

10c. If your answer is no to question 9c, what is the main reason for this?
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APPENDIX A6

ETHICAL APPROVAL LETTER FROM THE UNIVERSITY OF THE FREE STATE

UNIVERSITY OF THE -
FREE STATE U FS U V
UNIVERSITEIT VAN DIE HEALTH SCIENCES
VRYSTAAT GESONDHEIDSWETENSKAPPE

YUNIVESITHI YA
FREISTATA

IRB nr 00006240

REC Reference nr 230408-011
IORG0005187

FWAQD0012784

30 November 2016

MS M RICHTER

DEPT OF PHARMACOLOGY
FACULTY OF HEALTH SCIENCES
UFS

Dear Ms Richter

HSREC 154/2016 (UFS-HSD2016/1329)
PROJECT TITLE: FACTORS INFLUENCING THE UTILIZATION OF BIOLOGICAL MEDICINES IN THE FREE STATE
(SOUTH-AFRICA)

1. You are hereby kindly informed that, at the meeting held on 29 November 2016, the Health Sciences
Research Ethics Committee (HSREC) approved the above project after all conditions were met.

2. The Committee must be informed of any serious adverse event and/or termination of the study.

3. Any amendment, extension or other modifications to the protocol must be submitted to the HSREC for
approval.

4. A progress report should be submitted within one year of approval and annually for long term studies.
5. Afinal report should be submitted at the completion of the study.
6. Kindly use the HSREC NR as reference in correspondence to the HSREC Secretariat.

7. The HSREC functions in compliance with, but not limited to, the following documents and guidelines: The
SA National Health Act. No. 61 of 2003; Ethics in Health Research: Principles, Structures and Processes
(2015); SA GCP(2006); Declaration of Helsinki; The Belmont Report; The US Office of Human Research
Protections 45 CFR 461 (for non-exempt research with human participants conducted or supported by
the US Department of Health and Human Services- (HHS), 21 CFR 50, 21 CFR 56; CIOMS; ICH-GCP-E6
Sections 1-4; The International Conference on Harmonization and Technical Requirements for Registration
of Pharmaceuticals for Human Use (ICH Tripartite), Guidelines of the SA Medicines Contro! Council as well
as Laws and Regulations with regard to the Control of Medicines, Constitution of the HSREC of the Faculty
of Health Sciences.

Yours faithfully

....... BZALY AN AT
DR LE GRANGE

CHAIR: HEALTH SCI S RESE, RCH ETHICS COMMITTEE

Office of the Dean: Health Sciences

T: +27 (0)514017795/7794 | F: +27 (0)51 444 4359 | E: ethicsfths@ufs.ac.za _ .
Block D, Dean’s Division, Room D104 | P.0. Box/Posbus 339 (Internal Post Box G40) | Bloemfontein 9300 | South Africa
www.ufs.ac.za

Health Sciences Research Ethics Committee %}
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NEWLY QUALIFIED DOCTORS DATA FROM SURVEY

APPENDIX B

Table B1: Gender of newly qualified doctors (n=63
Gender Percentage
Male 25 39,7%
Female 38 60,3%

Table B2: Average age of newly qualified doctors (n=63
i Percentage
23 2 3,2%
24 17 27,0%
25 12 19,0%
26 13 20,6%
27 7 11,1%
28 6 9,5%
29 2 3,2%
30 1 1,6%
33 2 3,2%
36 1 1,6%

Table B3: Years of work experience (n=63
Percentage
0,5 4 6,3%
1 46 73,0%
15 5 7,9%
2 8 12,7%

Table B4:

Knowledge of Biological Medicines (n=63

Description Quantity Percentage
Yes 29 46,0%
No 34 54,0%

Table B5:

Do you prescribe Biological Medicines at your institution? (n=63

Description Percentage
Yes 16 25,4%
No 47 74,6%

Table B6:

Do you want to prescribe Biological Medicines? (n=43

Description Percentage
Yes 24 55,8%
No 19 44,2%

Table B7:

Do patients demand to use Biological Medicines? (n=63

Description Percentage
Yes 3 4,8%
No 60 95,2%

Table B8: Were you taught about Biological Medicines at any time during your medical

Percentage
Yes 52 82,5%
No 11 17,5%

Table B9: Do you think Biological Medicines were adequately covered in the standard medical
textbooks you used or lectures you attended? (n=61

Description Percentage
Yes 14 23,0%
No 47 77,0%
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Table B10: How relevant was it to your current requirement to prescribe these drugs?

Description Percentage
Sufficient 22 35,5%
Insufficient 40 64,5%

Table B11l: Do you think information on Biological Medicines is readily available to all
clinicians? (n=53

Description Percentage
Yes 9 17,0%
No 44 83,0%

Table B12.1: What steps must be followed when you decide to prescribe Biological Medicines
to a patient? (n=58)

Description Percentage
I am not allowed to prescribe
Biological Medicines at my
institution and will refer the 55 94,8%
patient to someone senior or to
a specialist.
Other, please specify 3 5,2%

Table B12.2: Refer to Table B12.1 other please speci n=3

Description \ Percentage
Follow appropriate guidelines 2 66,7%
Uncertain 1 33,3%

Table B13: Do Biological Medicines have more adverse effects than pharmaceutical agents?
n=57

Description Percentage
Yes 20 35,1%
No 37 64,9%

Table B14: What channel do you use to obtain Biological Medicines for your patients? (n=51

Description \ Percentage

I have not yet prescrlped these 31 60.8 %
drugs, uncertain
I have to get goqsent from a 20 39.2%
specialist

Table B15.1: Is the process satisfactory? (n=58

Description \ Quantity Percentage
Have not had exposure to the 54 93.2%
process
Yes 2 3,4%
No 2 3,4%

Table B15.2: If the process is not satisfactory, suggest how it should be improved? (n=58

Description Percentage
Process take very long 2 3,4%




SPECIALIST DATA FROM SURVEY
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APPENDIX C

Table C1: Gender of Specialist (n=12

Description Percentage
Male 5 41,7%
Female 7 58,3%

Table C2: What is your age? (n=12)

Description Quantity Percentage

32 2 16,7%
36 1 8,3%
37 1 8,3%
39 1 8,3%
45 2 16,7%
47 1 8,3%
51 1 8,3%
56 1 8,3%
62 1 8,3%
69 1 8,3%

Table C3: How many years of work experience do you have? (n=12)

Work experience Quantity Percentage

9 3 27,3%
12 1 9,1%
16 1 9,1%
19 1 9,1%
24 1 9,1%
28 1 9,1%
30 1 9,1%
35 1 9,1%
45 1 9,1%

Table C4: Did you do a Master’s or fellowship? (n=12)

Description \ Quantity Percentage

Master’s 9 75,0%
Fellowship 0 0,0%
Both 3 25,0%

Table C5: What is your field of specialization? (n=12)

Description | Quantity Percentage

Dermatology 1 8,3%
Clinical-Radiation Oncology 7 58,3%
Breast cancer 1 8,3%
Rheumatologist (Physician) 1 8,3%
Clinical Haematology 1 8,3%
Gastroenterology 1 8,3%

Table C6: When was the first time you started prescribing Biological Medicines?

(n=10)
Description | Quantity Percentage
9-10 years ago 4 40,0%
5-8 years ago 6 60,0%
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Table C7: For which condition? (n=12)

Description | Quantity Percentage
Psoriasis 1 8,3%
Melanoma 2 16,7%
Neutropenia 1 8,3%
Non-Hodgkin's lymphoma 6 50,0%
Breast cancer 1 8,3%
Rheumatoid Arthritis 1 8,3%

Table C8: In the past two years have you prescribed more Biological Medicines? (n=5)

Description | Quantity Percentage
Yes 9 81,8%
No 2 18,2%

Table C9: Do patients sometimes demand to use Biological Medicines? (n=12)

Description | Quantity Percentage
Yes 2 16,7%
No 10 83,3%

Table C10: At what stage of a disease do you prescribe Biological Medicines? (n=12)

Description | Quantity Percentage
Mild 0 0,0%
Moderate 0 0,0%
Severe 3 25,0%
Any 9 75,0%

Table C11: Were you taught about Biological Medicines at any time during your medical
(under- and post-graduate) training? (n=12)

Description | Quantity Percentage
Yes 10 83,3%
No 2 16,7%

Table C12: Do you think Biological Medicines were adequately covered in the standard
medical textbooks you used or lectures you attended? (n=11)

Description Quantity Percentage

Yes 5 45,5%
No 6 54,5%

Table C13: How relevant was it to your current requirement to prescribe these drugs?
(n=9)

Description | Quantity Percentage
Sufficient 7 77,8%
Insufficient 2 22,2%

Table C14: Do you think information on Biological Medicines is readily available to all
clinicians? (n=12)

Description | Quantity Percentage
Yes 9 75,0%
No 3 25,0%

Table C15: If your answer is no to the question mentioned in table C14, suggest ways
to make this information more readily available? (n=3)

Description Quantity | Percentage
Education with lectures is needed 3 25,0%
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Table C16: How does the care of patients on Biological Medicines differ from that of

patients on pharmaceutical medicines?

Description Quantity | Percentage
Close monitoring during administration because side effect
profile differ of each patient, allergic reactions are more 9 75,0%
common
Check endocrine effects, monitoring for viral replication,
example hepatitis B for Rituximab and cytomegalovirus for 5 41.7%

Alentuzumab, regular follow up and evaluation for adverse
events and complications (3-6 monthly) needed

Table C17: If your answer in 5d was no.1, please provide reason for it? (n=2)

Description .~ Quantity | Percentage
As indicated by registration 1 50%
Too much Paperwork 1 50%

Table C18: Do Biological Medicines have more adverse effects than pharmaceutical

medicines? (n=12)

Description Quantity | Percentage
Yes 0 0%
No 12 100%

Table C19: Does the company (supplier or sponsor) play a role in the use of Biological
Medicines? (n=12)

Description Quantity Percentage
Yes 8 66,7%
No 4 33,3%
Table C20: If your answer is yes in 1la please indicate what role (n=8)
Description Quantity | Percentage
Limited 5 62,5%
Recommended 3 37,5%

Table C21: What Channel do you use to obtain Biological Medicines for your patients?

(n=12)
Description .~ Quantity | Percentage
Motivation to dermalogical society, or motivation to PTC in
4 33,3%
Department of Health
Dispense by pharmacy, sent and order from company.
Depends on the supplier, but if available the current 7 58,3%
institution works well
South African oncology guidelines 1 8,3%
Table C22: Is the process satisfactory? (n=12)
Description Quantity | Percentage
Yes 9 75,0%
No 3 25,0%
Table C23: If your answer is no in Description 2, suggest how it should be improve?
(n=3)
Description Quantity | Percentage
Administrative burden should be reduced 1 33,3%
Financing from National Department of Health 2 66,7%
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APPENDIX D
PATIENTS’ DATA FROM SURVEY

Table D1: Which doctor do you consult? (n=31

Description Percentage
Public 9 29,0%
Private 22 71,0%
Table D2: What is your gender? (n=31)
Description \ Quantity Percentage
Male 7 22,6%
Female 24 77,4%
Table D3: Do you smoke? (n=31
Description | Quantity Percentage
Yes 6 19,4%
No 25 80,6%

Table D4: What is your height in meter? (n=31

Description Percentage
1.52 2 6,5%
1.53 1 3,2%
1.59 1 3,2%
1.62 1 3,2%
1.65 3 9,7%
1.67 1 3,2%
1.68 5 16,1%
1.69 3 9,7%
1.7 2 6,5%
1.71 1 3,2%
1.73 1 3,2%
1.74 1 3,2%
1.75 2 6,5%
1.77 2 6,5%
1.78 1 3,2%
1.8 1 3,2%
1.82 1 3,2%
1.83 1 3,2%
1.85 1 3,2%

Table D5: What is your weight in kilogram? (n=31

Description Quantity Percentage
53 1 3,2%
59 1 3,2%
62 2 6,5%
64 1 3,2%
65 2 6,5%
66 1 3,2%
68 1 3,2%
71 1 3,2%
72 1 3,2%
77 1 3,2%
79 2 6,5%
80 1 3,2%
81 1 3,2%
82 1 3,2%
85 2 6,5%
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Description | Quantity Percentage
85,5 1 3,2%
89 1 3,2%
90 3 9,7%
93 1 3,2%
96 1 3,2%
98 1 3,2%
100 1 3,2%
106 1 3,2%
109 1 3,2%
150 1 3,2%

Table D6: Does your religion allow you to use human derivatives? (n=31

Description Quantity Percentage
Yes 31 100,0%
No 0 0,0%
Table D7: Do you know the diagnosis leading to the Biological Medicines being used?
n=31
Description | Quantity Percentage
Yes 29 93,5%
No 2 6,5%
Table D8: When were you first diagnosed with the disease named in D7? (n=31
Description Percentage
1958 1 3,2%
1997 1 3,2%
1999 2 6,5%
2000 1 3,2%
2002 1 3,2%
2003 1 3,2%
2005 2 6,5%
2006 3 9,7%
2007 1 3,2%
2009 2 6,5%
2010 2 6,5%
2012 1 3,2%
2013 3 9,7%
2014 1 3,2%
2015 3 9,7%
2016 2 6,5%
2017 4 12,9%

Table D9: What is the duration of Biological Medicines use per patient? (n=31

Description Percentage
1 Month 1 3,2%
2 Months 1 3,2%
4 Months 1 3,2%
5 Months 2 6,5%
6 Months 1 3,2%
9 Months 2 6,5%

10 Months 3 9,7%
12 Months 1 3,2%
19 Months 2 6,5%
24 Months 1 3,2%
29 Months 2 6,5%
33 Months 2 6,5%
35 Months 3 9,7%
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Description Quantity Percentage
36 Months 1 3,2%

39 Months 1 3,2%

41 Months 1 3,2%

69 Months 3 9,7%

71 Months 1 3,2%
105 Months 1 3,2%
119 Months 1 3,2%

Table D10: What route of administration is used? (n=31

Description Percentage

Subcutaneous 4 12,9%
Intravenous 27 87,1%
Intramuscular 0 0,0%
Intralesional 0 0,0%

Table D11: Do you use any other medicine apart from the Biological Medicines?

(n=31)
Description Quantity Percentage
Yes 28 90,3%
No 3 9,7%
Table D12: Do you experience any side-effects while you are taking Biological
Medicines? (n=29)
Description ~ Quantity Percentage
Yes 15 51,7%
No 14 48,3%

Table D13: Can you explain your disease to somebody else? (n=31

Description Percentage
Yes 28 90,3%
No 3 9,7%

Table D14: Do you know what Biological Medicines are? (n=31

Description Quantity Percentage
Yes 26 83,9%
No 5 16,1%

Table D15: From whom do you receive information — explanations regarding the disease

indicated in question 6.20 (n=31
Description Quantity Percentage
Doctor 30 96,8%
Nurse 6 19,4%
Pharmacist 0 0,0%
Other 1 3,2%

Table D16: Have you been informed about Biological Medicines (n=31

Description Quantity Percentage

Yes 28 90,3%

No 3 9,7%

Table D17: If your answer is yes to Question 6.22, who informed you (n=28)

Description ~ Quantity Percentage

Doctor 27 96,4%

Pharmacist 1 3,6%

Nurse 0 0,0%
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Table D18: Do you think Biological Medicines is improving your condition (n=29)

Description | Quantity Percentage
Yes 26 89,7%
No 3 10,3%

Table D19: If your answer is no to question 6.24, what are the main reason for this
n=3

Description | Quantity Percentage
My level of pain and discomfort is not getting better. 1 33,3%
I didn't go for a scan yet, to see how did | react to the 1 33.3%
treatment
Received only one treatment, too early to tell 1 33,3%

Table D20: Do you go for frequent clinical check-ups (n=31

Description Percentage
Yes 27 87,1%
No 4 12,9%

Table D21: If your answer is no to question 6.26, what is the main reason for this
n=4

Description | Quantity Percentage
Doctor who has the knowledge and ability to treat me
is too busy and the others have no clue about 1 25,0%
Biological Medicines
Living outside Bloemfontein - No Rheumatologist 1 25,0%
Do not experience any problems before next treatment 1 25,0%
As from now check-ups will be more frequent 1 25,0%
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APPENDIX E1
DELPHI METHOD: ROUND 1: INVITATION LETTER

UNIVERSITY OF THE
FREE STATE UFSUV
UNIVERSITEIT VAN DIE {l
VRYSTAAT HEALTH 5CIENCES

YUNIVESITHI YA GESONDHEIDSWETENSKAPPE
FREISTATA

Dear Sir/Madam

REQUEST TO PARTICIPATE IN DEVELOPING A STRATEGY FOR APPROPRIATE USE OF
BIOLOGICAL MEDICINES

Introduction

As part of my PhD project on the ‘factors influencing the use of biological medicines’, | am conducting
a study that uses the DELPHI technique to produce a consensus guideline on the use of Biological
Medicines (BM). We have obtained opinions of the young doctors (< 2 years in practice) and
prescribing consultants for the different BM. At this stage, we would like to use these views and your
expertise to set guidelines for the use of biological medicines in South Africa.

Delphi technique

The Delphi technique seeks to obtain consensus on the opinions of experts, through structured
questionnaires. This is an independent process that involves different experts in the field of biological
medicines. It may involve several rounds of taking opinions, depending on the how the opinions
differ. The responses from each round are fed back in brief form to the participants (experts) who are
then given a chance to respond again. For this study, we hope there will be only two rounds, but if
need be we shall request your participation for a third round. The Delphi is designed to convert expert
opinions into group consensus.

Request

Here, | am requesting you to participate in this study because you are one of the experts in the use of
BM. We believe that you contribution in important towards improvement in the use of biological
medicines in South Africa. The study will be conducted via email, and will not take more than 30

minutes of your time, spread out over two separate occasions.

Should you wish to discuss the study or your participation in more detail, please feel free to contact
me on +27 82 489 1166, or via email martlie.mocke@gmail.com

Thank you in advance for your time.
Yours sincerely

Wk

Martlie Mocke

Approved by:

(B.Pharm, M.Pharm) _ of Pg, Mtmeng

(PhD student, Department of Pharmacology, Prof. A. Walubo ogy

University of the Free State) SUPERVISOR AND HEAD OF DEPARTMENT
e

Department of Pharmacology E
Degartement Farmakologie [&%} \ A
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APPENDIX E2
DELPHI METHOD: ROUND 1: QUESTIONNAIRE

DEVELOPING A FRAMEWORK FOR PROMOTING THE USE OF BIOLOGICAL MEDICINE IN
SOUTH AFRICA BY CONSENSUS USING THE DELPHI METHOD

1. The Electronic Consent form

Request to give consent to participate in the Delphi process in a study entitled: FACTORS
INFLUENCING THE UTILISATION OF BIOLOGICAL MEDICINES IN THE FREE STATE (SOUTH
AFRICA).

I hereby give my consent to participate in the Delphi Process. My particulars are as follows:

Title:
Full initials:
Surname:

Email address:
Telephone no:
Cellular number:
Date:

Please return this form to me via e-mail as soon as possible.

My contact details are as follows:

Cellular phone: 082 489 1166
Email address: martlie.mocke@gmail.com
Fax: 051 522 8337

Please note the following:
e The information you provide here will be treated with high confidentiality
e There will be no references to any of the participants’ names in any communication, including
publication, of the results.
e During evaluation of the data, participants will be identified by numbers
¢ You may withdraw from the study at any time.

Thank you in advance for your kind cooperation.

Kind regards

Ms M. Mocke-Richter
University of the Free State
Bloemfontein

ETOVS no: HSREC154/2016
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DEVELOPING A FRAMEWORK FOR PROMOTING THE USE OF BIOLOGICAL MEDICINE IN
SOUTH AFRICA BY CONSENSUS USING THE DELPHI METHOD

2. DELPHI QUESTIONNAIRE —ROUND 1

Participant no:

GENERAL INFORMATION FROM PARTICIPANT:

Field of specialization:

Institution:

List the Biological Medicine you use generally:

Indication

Biological Medicine

INSTRUCTIONS ON HOW TO COMPLETE THE QUESTIONNAIRE
Please indicate (mark with X) the degree of importance each statement is for inclusion in the
framework for the use of biological medicines in South Africa according to the following scales or
grades:
1 = Essential - Must definitely be included
2 = Useful - Can be included
3 = Unnecessary - Must definitely be excluded
Note:
a) Mark the option you choose with an X
b) Mark one option only
¢) Add your comments where you feel that it is necessary.
d) Additional comments can be added using the space provided at the end of each section

EXAMPLE
QUESTIONNAIRE - 1

1(2 |3 Comments
1. | Trastuzumab is approved for the treatment of X This is an important
early stage breast cancer treatment method and
should definitely be
included




Fill in the sections of the questionnaire (A, B, C and D) as per instructions on the
previous page
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SECTION A:

USE OF BIOLOGICAL MEDICINES (HOW TO PRESCRIBE BIOLOGICAL MEDICINES)

1 2] 3 Comments

1. | There is a need for a framework for the use of
Biological Medicines in South Africa

2. | Some Biological Medicines may not be used
with coexisting diseases such as TB or the
presence of serious infections or organ failure

3. | The staff that administer biological medicines
must have appropriate training about
Biological Medicines, to explain it to the
patient in a way that the patient will
understand it

4. | Biological Medicines should be made available
to all patients fulfilling the currently
recommended eligibility criteria

5. | Treatment should be initiated and monitored
by specialists

6. | Biological Medicines must be given early in the
disease process for it to be effective

7. | Patients should undergo appropriate
laboratory tests before Biological Medicines is
administered

8. | Frequent patient review to check for
infections, malignancies and other adverse
effects of biological medicines is necessary

9. | Guidelines can help in determining when a
patient should be given Biological Medicines

10. | Plasma concentrations of Biological Medicines
are useful to know in patients with poor
response

11. | Framework should be available to guide
Doctors concerning the necessarily work-up
(investigation) before the administering of
Biological Medicines

12. | Any additional comments for the framework for the use of Biological Medicines in South

Africa:
SECTION B:

INFORMATION RESOURCE

Comments

1. | A step-by-step approach is needed in the
development of a framework for the use of
Biological Medicines

2. | Guidelines for use of Biological Medicines
should be readily available in a written format




118

Comments

3. | Biological Medicines promotion programmes
must be included in the set of guidelines

4. | Specialist knowledge of Biological Medicines
must be improved

5. | Undergraduate students must be exposed more
to Biological Medicines during their studies

6. | There must be more education about Biological
Medicines in lectures

7. | All doctors must know the available Biological
medicines and their respective indications

8. | Doctors’ knowledge about Biological Medicines
needs continuous professional education/
improvement via seminars/ CPD
evenings/workshops

9. | Medical students must know the Biological
Medicines available and their respective
indications.

10. | Any additional comments for a framework for the use of Biological Medicines in South Africa:

SECTION C:

PATIENT CARE / MANAGEMENT

Comments

1. | Biological medicines are difficult to use because
they are administered parenterally, hence
require close monitoring

2. | There may be a religious or cultural objection
to using Biological Medicines

3. | Biological medicines improve the quality of life
of patients

4. | Patient understanding of information regarding
Biological Medicine promotes use.

5. | Any additional comments for a framework for the use of Biological Medicines in South Africa:

SECTION D:

AVAILABILITY, PRESCRIPTION, DISPENSING and PROCUREMENT

1

2

3

Comments

1.

The use of Biological Medicines is limited
because the procurement process to obtain
Biological Medicines is complex

Financial advisory services are important in the
procurement process of Biological Medicines

Guidelines for the use of Biological Medicines
should create a better relationship between the
prescribers and the supplier

The procurement process of Biological
Medicines must be improved
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Comments

Limited access due to funding
Limited access due to availability/registration.
Any additional comments for a framework for the use of Biological Medicines in South Africa:

.\‘F”P‘H
=
N
w

Thank you

This first stage of Delphi survey is now complete. In two weeks you will receive the
second phase of the survey, which will summarise all the responses we received
anonymously and request some further comments.
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APPENDIX E3

DELPHI METHOD: ROUND 1: SUMMARY OF RESULTS

TOTAL

15

13

10

10

14
12
14

13

14
14
14

12
12
12

12

12

13

12

13

14

013

012

011

010

009

008

007

006

005

004

003

002

001

Al

A2

A3

Ad

A5

A6

A7

A8

A9

Al10
All
Bl

B2

B3

B4

B5

B6

B7

B8

B9

C1

C2

C3

C4

D1

D2

D3

D4

D5

D6
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APPENDIX F1
DELPHI METHOD: ROUND 2: LETTER AND QUESTIONNAIRE

DEVELOPING A FRAMEWORK FOR PROMOTING THE USE OF BIOLOGICAL MEDICINE IN
SOUTH AFRICA BY CONSENSUS USING THE DELPHI METHOD

Dear Delphi Participant

Thank you for participating in the Delphi survey of this study and the effort to complete the First
round questionnaire. This is the survey for the Second round. Your answers in Round one were
analysed. Statements where there were 80% consensus will not feature in Round 2. All the answers
where consensus were NOT reached (having less than 80% agreement) in the First round, must be
answered again please, and you need to reconsider your original rating. 19 out of 32 consensus
was reached in Round 1. This is the reason why Round 2 will go much faster.

Completing the Round 2 questionnaire
Each statement will have a score below the rating scale. That is the number of experts rating the
statement. The asterisk “*” expresses the answer you (personally) indicated in Round 1.

INSTRUCTIONS ON HOW TO COMPLETE DELPHI ROUND 2

Please indicate (mark with X) the degree of importance each statement is for inclusion in the
framework for the use of biological medicines in South Africa according to the following scales or
grades:
1 = Essential - Must definitely be included
2 = Useful - Can be included
3 = Unnecessary - Must definitely be excluded
Note:
a) Mark the option you choose with an X
b) Mark one option only
¢) Add your comments where you feel that it is necessary
d) Additional comments can be added using the space provided at the end of each section.
EXAMPLE
QUESTIONNAIRE - 1

1

N
I

Comments

1. | Round 1: Trastuzumab is approved for the | 10 |2 |3
treatment of early stage breast cancer L —T*W

Round 2

Ten of the fifteen experts rated this statement as essential (must definitelMded).
Two of the fifteen experts decided this statement is useful (can be considered), the asterisk “*”
indicates that you are one of the two experts rating this as a “2”.

Round 2 gives you the opportunity to reconsider your opinion on each statement where consensus
was not reached in the First round. During Round 2, you are allowed to change your opinion and
choose a different option; however, you may also retain your original choice if you feel it is
appropriate. All information will be treated confidentially; the identity of the respondents is not
known to the other experts in the study and will only be known by the researcher.

It should not take longer than 10 minutes to complete the questionnaire.
Please return the completed questionnaire as soon as possible.

Thank you once again for your participation

Kind regards, Martlie Mocke
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DEVELOPING A FRAMEWORK FOR PROMOTING THE USE OF BIOLOGICAL
MEDICINE IN SOUTH AFRICA BY CONSENSUS USING THE DELPHI METHOD

Delphi questionnaire — Round 2

Participant no:

Fill in the sections of the questionnaire (A, B, C and D) as per instructions on the
previous page

SECTION A:
USE OF BIOLOGICAL MEDICINES (HOW TO PRESCRIBE BIOLOGICAL MEDICINES)

Comments

Round 1:Biological Medicines should be made
available to all patients fulfilling the currently
recommended eligibility criteria

Round 2:

Round 1: Biological Medicines must be given
early in the disease process for it to be effective

Round 2:

Round 1: Plasma concentrations of Biological
Medicines are useful to know in patients with
poor response because it is helpful to
understand lack of response /measure and
adherence

Round 2:

(New) Medicines that affect the immune
system of the patient pose a definite risk

(New) Co-morbidities and complications need
to be considered when Biological Medicine is

prescribed

Any additional comments for the framework for the use of Biological Medicines

in South Africa:

SECTION B:
INFORMATION RESOURCE

Comments

Round 1: Biological Medicines promotion
programmes must be included in the set of
guidelines

1. Round 2:
Round 1: Undergraduate students must be
exposed more to Biological Medicines during
their studies

2. Round 2:

Round 1: There must be more education about
Biological Medicines in lectures, because it will
probably become the most commonly used
medicine in future
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Round 2:

Round 1: All doctors must know the available
Biological Medicines and their respective
indications

Round 2:

Round 1: Doctors’ knowledge about Biological
Medicines needs continuous professional
education/ improvement via seminars/ CPD
evenings/workshops

Round 2:

Round 1: Medical students must know the
basics about Biological Medicine, should be part
of the general pharmacology curriculum

Round 2:

Any additional comments for a framework for the use of Biological Medicines in

South Africa:

SECTION C:
PATIENT CARE / MANAGEMENT

Comments

Round 1: Biological Medicines are difficult to
use because they are administered
parentally(IV,IM or SC), hence require close
monitoring

10

Round 2:

(New) Patient education on Biological
Medication is of paramount importance

Any additional comments for a framework for the use of Biological Medicines in

South Africa:

SECTION D:

AVAILABILITY, PRESCRIPTION, DISPENSING and PROCUREMENT

“ 1123 Comments
Round 1: The use of Biological Medicines is
limited because the procurement process to |6 | 7 | 2
obtain Biological Medicines is complex
Round 2:
Round 1: Guidelines for the use of Biological
Medicines should create a better relationship |9 | 2 | 4
between the prescribers and the supplier
Round 2:
Round 1: The procurement process of 7162

Biological Medicines must be improved
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3. Round 2:
Round 1: Limited access due to
availability/registration

4. Round 2:
5. | (New) The procurement of biological medicine
is a slow process that could be streamlined

6. | (New) Lack of knowledge of service providers
and procurement play a role in the availability
of Biological Medicine

7. | (New) Complex regulatory requirements play
a role in the availability of Biological Medicine
8. | Any additional comments for a framework for the use of Biological Medicines in
South Africa:

Thank you

This second stage of the Delphi survey
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APPENDIX F2

001 002 003 004 005 006 007 008 009 010 011 012 013 014 015 A

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2|3
Al 1 13 110
A2 1 1 1 1 1 1 1 1 1 1 1 1 2 11210
A3 1 1 1 1 1 1 1 1 1 1 1 1 2 11210
A4 1 12 11
A5 14 00
Bl 1 12 11
B2 1 12 11
B3 1 1 12 2,0
B4 1 1 12 210
B5 1 1 12 210
B6 1 1 12 210
Cl1 1 1 1 1 1 1 1 1 1 1 1 1 0]12]2
C2 1 12 1]1
D1 1 12 1)1
D2 1 12 1)1
D3 1 1 12 210
D4 1 1 12 210
D5 1 12 1)1
D6 1 12 111
D7 1 12 1]1
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APPENDIX G

Responses to the questionnaire, Round 1

Section A - contained thirteen statements focusing on the use of Biological Medicines and how to
prescribe them.

Al.
A2.

A3.

A4.

AS.

AG.

AT.

A8.

A9.

Al10

All.

Al2.

Al3.

- >
g a
= = Responses
(0 c
L [=
D
3
There is a need for a framework for the use of . o
Biological Medicines in South Africa 14 0 Round 1: (1) 93%
Some Biological Medicines may not be used with
coexisting diseases such as TB or the presence of 12| 2 1 Round 1: (1) 80%
serious infections or organ failure
The staff that administer Biological Medicines must
have appropriate training about Biological . o
Medicines, to explain it to the patient in a way that 1411 0 Round 1: (1) 93%
the patient will understand it
Biological Medicines should be made available to . o
all patients fulfilling the currently recommended 13| 1|0 Round 1: (1) 53%
- o Round 2: (1) 93%
eligibility criteria
Trea'tm'ent should be initiated and monitored by 13 2 0 Round 1: (1) 87%
specialists
Biological Medicines must be given early in the > 1121 0 Round 1: (2) 60%
disease process for it to be effective Round 2: (2) 85%
Patients should undergo appropriate laboratory . o
tests before Biological Medicines is administered 141 0 Round 1: (1) 93%
Frequent patient review to check for infections,
malignancies and other adverse effects of 14|11 | 0 Round 1: (1) 93%
Biological Medicines is necessary
Guidelines can hel'p in Qetermlqlpg when a patient 141110 Round 1: (1) 93%
should be given Biological Medicines
Plasma concentrations of Biological Medicines are
useful to know in patients with poor response 0|12 2 Round 1: (2) 40%
because it is helpful to understand the lack of Round 2: (2) 86%
response/measure and adherence
Framework should be available to guide Doctors
concerning the necessarily work-up (investigation) | 12 | 3 0 Round 1: (1) 80%
before the administering of Biological Medicines
Medicines that affect the immune system of the } o
patient pose a definite risk 121 ! Round 2: (1) 86%
Co-morbidities and complications need to be . o
considered when Biological Medicines is prescribed 123 0 Round 2: (1) 100%
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RESPONSES TO SECTION B

Section B - contained nine statements focusing on the information resource of Biological Medicines.

B1. A step-by-step approach is needed in the development of a framework for the use of
Biological Medicines

g
)
=
2 Responses
i
A step-by-step approach is needed in the
= development of a framework for the use of | 12 | 3 0 Round 1: (1) 80%
Biological Medicines
B2, Gwdehqes for'use qf Blologlcal Medicines should 12| 3 0 Round 1: (1) 80%
be readily available in a written format
B3 Biological Medicines promotion programs must 12 1 1 Round 1: (1)40%
| be included in the set of guidelines Round 2: (1) 80%
B4 Speqahst knowledge of Biological Medicines must 12| 3 0 Round 1: (1) 80%
be improved
B5 Undergraduate students must be exposed more 12| 2 0 Round 1: (1) 40%
to Biological Medicines during their studies Round 2: (1) 86%
There must be more education about Biological . o
28 Medicines in lectures 123 0 Round 1: (1) 80%
587 All doctors must know the available Biological 12 1 1 Round 1: (1) 42%
Medicines and their respective indications Round 2: (1) 86%
Doctors’ knowledge about Biological Medicines
B8 needs continuous professional education / 5 12 0 Round 1: (1) 42%
improvement via seminars / CPD evenings / Round 2: (1) 86%
workshops
Medical students must know the Biological
o . . . Round 1: (1) 29%
B9 Mef:hcw']es available and their respective | 12 | 2 0 Round 2: (1) 86%
indications.




RESPONSES TO SECTION C
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Section C — Contained six statements regarding patient care and management.

Biological Medicines are difficult to use

@
]
=
O
0
)
LU

Responses

C1.

C2.

C3.

C4.

C5.

Biological Medicines are difficult to use because

Round 1: (2) 67%

they are administered parentally (IV, IM or SC), | 0 | 12 ) o
hence require close monitoring Round 2: (2) 86%
There may be a religious or cultural objection . o
to using Biological Medicines. 112 Round 1: (2) 87%
Biological Medicines improve the quality of life of . o
patients 13| 1 Round 1: (1) 86%
Patient understanding of information regarding 12| 1 Round 1: (2) 67%
Biological Medicines promotes use Round 2: (2) 86%
Patient education on Biological Medication is of 12| 1 Round 2: (2) 86%

paramount importance
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RESPONSES TO SECTION D

Section D - contained eight statements that focus on the availability, prescription, dispensing and
procurement process

The use of Biological Medicines is limited because of the procurement process

> >
< &
o & Responses
o c
L [=
)
D) 1|2 3
e e e e s | 12| 1 | 1 | Round 3 aoos
Procur P 9 Round 2: (1) 86%
Medicines is complex
Financial advisory services are important in the . o
o2 procurement process of Biological Medicines 12| 2 1 Round 1: (1) 86%
Guidelines for the use of Biological Medicines ) o
DI should create a better relationship between the | 12 | 1 1 Round 1j (1) 60%
. . Round 2: (1) 86%
prescribers and the supplier
D4 The procurement process of Biological Medicines 12| 2 0 Round 1: (1) 60%
| is as a slow process that could be streamlined Round 2: (1) 86%
iy | Limited access due to funding 13| 1 1 Round 1: (1) 87%
. A . . Round 1: (1) 47%
BIsI] Limited access due to availability/registration 7 4 3 Round 2: (1) 86%
Lack of knowledge of service providers and
BrA| procurement play a role in the availability of | 12 | 1 1 Round 2: (1) 86%
Biological Medicines
Complex regulatory requirements play a role in . o
S5 the availability of Biological Medicines 1)1 Round 2: (1) 86%
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APPENDIX H
PHARMACOLOGY FIFTH EDITION

CHAPTER

45

DNA Synthesis Inhibitors

= Methotrexate
= Mercaptopurine®
* Fuorouracil®

DNA Cross-linking and Intercalating Drugs
» Cyclophosphamides

» Carmusting?

* Cisplatin®

s Busulian’

* Bleomycin

= [hoxorubdcin®

DNA Topoisomerase Inhibitors
* Floposide

= frinotecan”

Mitotic Inhibitors

= Paclitaxe!
* Vincristine

CLASSIFICATION OF ANTICANCER AND IMBUND

Anticancer and
Immunomodulating Drugs

TODULATING DRLUIGS

Enzyme and Proteasome Inhibitors

s Bortezomin
s [matiniky
s emurafenil

Cancer Immunotherapy Agents

* Riiuximab
* Trastuzumakb’
= Interieron alfa

Immunosuppressant Drugs
Azathioprine

Mycophenolate

Basiiomab

Daclizumat’

Cyclosporine

Sarcdirmis

Tacrolimus™

LR I I B B

*Mis0 caanbing, fotaeabioe, Suderabee, nelaateng, and trioguanics

“Misn azaciidne. capecitabing, cytarabing, Soapidve, ard oemonabme gk sridine aneahe (e TosE W, an aniidoe M Buoiouract of Capeidalive cosidouw

and sy
Ak ifealafede. dhicrambucd, mechlgmihames, and melphalan
‘il lomuslins and sireptozocn
"y cartoplatan andl sualplstn
‘Ao dacathanne, Mildreyin, and ierosokomade
“Abo daunorubscn, idanebicn, mlcaantrone. and F P T
"Ahe ferapoide and TOpOMTan
Al dodelael. cebaznaenl, wnblaslive, wnorelbes, 500 sabepacne

Alsg disatiral, gefanib, ratirsh, Lipstnid, niotnh, pacogands. worafersh, and suritnl

“AdsD aeiuzumah, bevacizumal, celummab, daranusrurmal, elouzumash, iplerumats rrechimat AN Bal Tbediomal. ared

Al belgtaceol and palsszumat
“Akh delabie as lacrokmus scendec-celease (Evyarsin XA)

OVERVIEW

Cancer is the secomd most commen canse of dearh in the
Unived Seares and other developed countries, Currently,
abour 1,683, 000 new cancer cases and 595,000 cancer deaths
are. projected o ocour each year in the United States.
Worddwide, an estimaced % milliom people die of cincer each
year, There are two main rvpes of camcer: (1) solid tumors
that begin as abnormal tissue growths and ofeen spread o
other tisswes and (1) hematologic malignancies thar arise
in the bone marrow or lymph nodes and produce large
wuantities of abnormal blood cells. The most common solid
umur maligmancies are those of the lungs, colon, breast,
and prostate. The hematobsgic malignancies include leuke-
mias consisting of malignant white Mood cells (leukocvres),
bymphomms comprised of maligname lmphocynes, and multiple
miyeloma,

Fhomitumaonmal

ancer results from the transformation of normal cells
inte malignant neoplastic cells rhar exhibin loss of normal
function (de-differentiation), enconteolled cell division,
invasiveness, and metastasis. The invasiveness of cancer
cells enables Tl'lL"ll'l Lis H|'-r|.':|-.[ i il_|['\|'|;|u|'||,|:|'|i,_l e s, “ul-“h.
mictadhasis enphles them o spresd o oher sites i the hady
through blissd vessels and the lypmphatic system (lvmph
mosles). The invasiveness and metstasis of concer cells
Jepemds on the expression of growth Bactors that PRI e
the firmation of new blood vessels ro supply the growing
tumer. This process is called angiogenesis and is 3 tarser of
several newer anticancer .|r|.||_'-..

Malignant vranstormacion is caused by gemetic mutations
thit convert proto-oncogenes to oncogenes {cancer forming
genes ), These genes express proreine thar promote ancon-
vrolled cell prolifeeation or that inactivate tumor suppressor

307



518 Section VIl Chemotherapy

Vinca Alkaloids.  Vincristine and vinblastine are alkaloids
obtained from the periwinkle plant, formerly desspnared YVinca
rosen. Dlespate their structural sumilarity and similar mecha-
misms of action, the two droegs have different antimemor
activities and toxicities. Both dougs are adminisrered
intravenoely and ore extensively metabolized betere underge-
wng biliary excretion. Vinea alkaloids &o nor enter the CHNS
in significant amounts.

Wincristing is often used w rea hematologic cancers,
mcheling acute lymphocytic leukemia and Hodigkin and
nami-Hisdghin lymphaomias, and o mear solid tumors such as
rhabdosarcomia, neuroblastoma, and Wilims umor, Vinklsone
& component of the ABVD regimen deseribed enrdier for
Hodgkin discase and is also used foe treating breast cincer
{see Table 45.2). Vinorelbine is a semisyntheric derivative
of vinhlastine that i usad to rreat non—small cell lung cancer,
breast cancer, wnd ovarian cancer.

Wincristine produces dose-limiting neurotoxicity i the
foorim of o peripheral neuropathy that affects hoth sensory
amd motor function. Suppression of deep tendon reflexes s
winally thee enrliess sien of neuroparhy, and parcsthesios of
the by amed voes are commaon, Cranial nerve Bamage can
e hwarseness, fcial palsies, o jaw pain, whenss aurmwmse
neuropathics can cause orthostatic hypotension., aldominal
pain, and constipation. These effects are usually revessible
and do mot require dscontinuation of vincristine therapy
urless they are disabling. Vincristine couses lictle mye losup-
pression, whersas vinblastine produces myelosuppression
bt litele nevrotaxicicy,

Tawanes,  The raxanes are alkalobds obtained from the
bark (paclitaxel) or neslles {(docetmxel and cabazivaxel b of
vew orecs, The tsanes are given inmmvenously and are
climinated vis metabalism and bliary excretion.

The taxanes have good activity aginst several types of
cancer {see Table 45.1}. Paclitaxel is indicared as first-line
therapy for metastatic ovarian cancer, in combination with
clsplaving treatment of non-small cell lung cancer; and
rreatment of metastatic breast cancer urerespomsive 1o fest-line
therapy, Docetaxel s approved for locally advanced or
metastatic brease cancer and for mersttic non-small cell
lung cancer afrer failure of cisplatin-hased chemotherapy.
Cabazitaoe] is indicared as second-line treament of metstane
hormone-refractory prostate cancer.

The major dose-limiving wascity of taxanes is myelosup-
pression, particularly newtropenia. Tasanes can also cause
alopecia and neurotoxicinyg.

Ixabepilone is 0 microtbule inhibitor for the reatment
of metastatic or locally advanced breast cancer resistant 1o
rreatment with other drags, babepilone has ko suseepribiliog
to efflus transporters such as Pp and multi-deag resistance
purmp (MEFY and is active spainss tumors resistant to tsanes,
vinca alkaloids, and anthracyclines. The deg s given
intravenously and i extensively metabolized before fecal
and renal excretion,

Enzyme and Proteasome Inhibitors

A number of newer drugs inhibic molecular parhwarys inveoalved
in cancer cell transformarion and proliferation as shown in
Table 45.3. Many of these dnsgs inhibit tyrosine kinase enaymes
that phosphorylate and thereby activare these pachways beading
b eomtinuous cell prolifesarion. Other dnegs inhibic protea-
somes thit serve to degrade and recyele proreins
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Tmatinib, dasatinib, and nilotinib inhibic the BCR-ABL
{hreakpoint cluster region=Abelson) ryrosine kinose expressed
b the Philadelphia chromosome in CML cells (Fig. 43.6).
BCR-ADL kircse is an oncoprotein resulting from s reciprocal
chromosomal translocation (swap) berwveen chomosomes 9
and 22 designared (9,220, This swap inserts ABL from
chiomosome 9 adjscent o BCR on chromosome 27, forming
the BOCR-ABL fusion gene and lesding mo expressson of an
abmormal tyrosine kinase and the malignant transformarion
of hematopoietic stem cells, Inhibition of the BCR-ARL
kinase reduces cell proliferattim and induces apoprosis,

Imatinib has produced remarkable rres of hemarologic
el cytogenetic remission in CML and s a firse-line mearment
for this disese. Imatindb also inhibits c-kit, a tymosine kinease
stem cell recepror, and hias been usad to trear gstroinrestinal
stromal tumors assocuated with okit murations, Baoth
dasatinib and nilotinib are cliective in patients with imatinib-
resistant comors, and they appear to and achieve sreater
cytogenetic resporses with less cancer progression in newly
dizgznosesd parienes chan did imarinib,

Erlotinib and pefitinib are specihe inhibitors of the
epidermal growth factor receptor tyrsine kinase, They are
usind as seciond-line therapies for non-small cell lung cancer
and achieve modest increases in o swrvival. Erlotinib s
metabalized by CYTIA, and other dnsgs that inkhibir or induce
this enzyme can alrer its plasma levels,

Sumitinib and sorafenib inhibir several receptor tyrosine
kinases, incliding vascular endothelial growth factor
(VEGFE) receprors and  platelet-derived  growth  factor
receptors that proavone angiogenesis. Porh dougs ane indicared
for sdvanced renal cell carcinoma. Sunitinib is also used
for Emtnointestinal stromal umor PGISTY, while sordenib
is used g teear hepatecellular carcinoma. Lapatinib inhibics
the husmun epidenmal groweh facror-2 (HER2 fneu) eCEptor
kinase in bresst cancer cells and i wsed 1o trear HER2
recepior-positive breast cancer.

The combination of drabrafenib and trametingb is now
available to rrear inoperable and mestaric melanoma.
Drabratenib inhibits the Boraf kinase expresed by the BRAF
geine having the VOODE mutation. This matation occurs in
aboar &3% of melanomas and results in continuous Beral
kinmse activity, leading o continuous cell proliferation.
Trametinib i= a MEK (mitogen-activared protein kinase)
inhibitor that acts synergistically with dmbrafenib e block
melamsoma cell proliferarion. Another Beral kinase/MEE
inhibitor combination for treating metastatic melanoma
consists of vemurafenib and cobimetinib. The mest common
side effects of this treatment are fever, nasea, vomiting, and
diarrhea, though severe adverse effects have also oceurred.

The rrearment of relapsed CLL has advanced with the
introchuction of featinib, the first inhikitor of Bruton's kinase
to b developed for cancer treatment. This kinuse plays a
crucial rele in Belymphocyte marurarion. Anearly siudy
found that the dug reduced disease progresion by 80F%
compared with the standard earment for relapsed CLL of
bendamustine plus ritximak.

Bortezomib e the first proteasome inhibitor to be
developed for cancer treatment. The drug prevents the
degradation and recycling of proteins by the proteasome of
cancer cells, beading ro protein acoumularion and cell dearh,
Bartecomib is wsed 1o trent mulktiple myeloma and mantle cell
lymphoma,



Protein Kinase Inhikitors
nabnil, dasatin,
Ailkatnil

Erfetiraly, gefiinily

Sunitineb, Soraleni
Lapatinily
Drabratenib, vemuralenil

Trametnib, cobimilamld

tnutinit
Proteaseme Inhibitor
Borezomis

monoclonal Antibodies
dlamtuzumat

Bevacizumab

Cebamaby,. panitumumat

BCR-ABL tyrosing kinase
Epicdermal GFR kinase

Vasoular endothelial GFR kinsses,
platetat-deiwed GFR kinates

HERZneu recephor fyrodne
kinase

B-rad inase {matated)

Mitogen-actwated praten (MAP}

kinase
Brudon's fyrosine kinse

Catalytic ute ol 265 proleasome

C052 surface glycoproten
wascular erdotbehal GF

Epidermal GF redeplon
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Zy e hh Il'H:l Munu-:l-uml A.nﬂhn-di!s

Presserds activation of RASRAR
MR and ather pathays

Frewenis MAF kinase and k-ras
GTPase actraban of DA
symihesss and cell proliferation

Irhibits prodferation of vasoular
endoihedial cells

Prevents achwation of MAP
fonase, STAT, and
phasphalipase ©

Prevents MAF Enase actvaton of
el drnsion

Disrupls patlvway keading to DA
WArGCIgLOn

Fresenis phospholipase ©
activation of B-cell signatng
patfreays

Fravents degradaton of
proaapoptatc protens

Intuces complhemen-mediated
cytakysis

mhabets prolderation of vascular
endathelal cells

Prewnnts SAAF knasad-ras GTPaue
activation of cel proliferatson
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Inibits nrolrhmu:n and promoitis
apoptoss of rryeloid leukemia
calk

Reduces priferation af nonsmall
coll lung and ather cancer cels

Inhibets invaraan and metastas of
solid tumor cancer celh

Inhibis peoliferation of beeast
cancer cells

Inhibits prokferation of melanoma
cels

Ishibits growth of BRAF-mutsed
melanama

Lewkemic B-cell apoploss

Destreys ryelema and mantle
hmphiea celis

Dresaroys leukemic B-cel
ymphoytes and hynphoma cells

inhiaits invasion and melastass of
solid tumor cancer Celli

Dscrerses colon cancer cell
replication

Daratumamah ADP ribese Frydiolase (C03) Bincks overexpressed CO3E on Reduges myeloma ool prolderation
myeloma cells
Elatuzumaly SLAM-FT praten Rcduiates myrkoma and HE Destroys myeloma cells and
lymphocyle actity enhances MK antitumor
Fmmuniy
Rituimak D0 antigen Recruts complemend Lg.u-:ﬂllnr - Hodigien barghama
L3
- ibribumamais, COXD antigen Emit F-radiation Drestroys non-Hodgkin mphoma
M- tasiumomat cels
imumat Cyloian: Thymphooyie Aeleases mbibation al Increases COB T-cells and
W FLMigm 4?.111 Tiymphocyle tUMmar immunity melanama mmemunity
Bnodumah Prograrmimed deatti-1 proben Blacks PD-1 inactivation of T cells Enalies T-cell desirucion of
{PD-1] melanoma oells
Trastuuimah HERZ/new reepios Fréwerts BAAP kinase, STAT, and Reduces breast cancer prokeration
phesphokpase C actation
Al Agendmine diphmphaie; BOR-ARL bresk chuber segion-Abehon; O call cif or GE growih Factor: GFR growdh Ractor - GTRe, g 1ii-

phorphatise, Herding hunmnpdlmulgmﬂtfumrbwntiﬂiﬁuwﬁlm#llﬂrﬂﬂqﬂl
ke call Wrummpﬂp'mlm

fibnsarccemaled
transducer and sctisass of ranscipion; Fymohocyte foofl, thyrmus-demed lemphooye

immunotherapy Agents

Monaclonal Antibodies.  Monodlonal antibodies are a
fimit-growing class of anticancer immunatherapy agents. The
fragment antigen binding (Fab) portion of these antibodies
hinds 1o @ specific antigen on a particular type of cancer
cell, leading o blockade of an oncogenic pathway. Some
antibodies targer groweh factors or their receptors, whereas
others release & cviotoxic sotope of enhance host immunity
{Tahble 433} Because of their profein struchre, these agents

hamolng; MAR mtogen-acivabed peolisn; MK oel malural
loger-ackvalid pealen; SLAM F7, sgnabng mphoon acirabon mokecule 17, STAT sigral

must be given intravenously, Many monockonal antibod-

fremc i,

Pes couse hypersensitivity reactions amwd impair immune

The names of moncckmal antibodies end in mab or monah,
The lerrers before mab indicare the source of the anribody:
o foe mouse, e for human, and s for chimenic. An internal
letrer or syllable identifies the therapewtic wse of the anobody,
for examgle, i for vumor, 1 for virus, and ¢ or i for circula-
vion. For example, rinaximab is a chimeric Cal human-munne
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Drugs for Pain, Inflammation,
and Arthritic Disorders

CLASSIFICATION OF DRUGS FOR PAIN, INFLAMMATION, AND ARTHRITIC DISORDERS

Nonstercidal Antiinflammatory Drugs
~ [NSAIDs)

- Monselective Cyclooxygenase Inhibitors
Acetaminophen (TyLewoL

Aspinin and other salicylates

Ibuprofen (MoTan, Apal)P

ketoprofen (Drumis)

= Melomicam (Mosic

L& Maprosen (Mapaosys, ALEVED

Selective Cyclooxygenase-2 Inhibitors
Ce Cebecomib (CELEBREX)

. Dissase-Modifying Antirheumatic Drugs
 (DMARDs)

- Gold salts

= Aurancfin (RiDaura)

= Aurothioglecose [S00LGAMAL)

= Gold sodium thiomalate (MWMyOCHRYSINE, AUSCLATED

Glucocorticoids
& & Prednisone (DECTASONEY

Other Disease-Modifying Antivheumatic Drugs
* Etanercept (ENBRELY

*  Hydroxychloroquine (PLAQUERL)

& Lefluncmmide {Arava)

*  hethotrexale (RHELSAATREX)

* Peniciflaming (CUPRIMINE]

+ Sulfasalazine (AZULRDINE®

Drugs for Gout

Drugs to Prevent Gout Attacks
Allopuringl ZyLoPR)
Febuxostat (LLORIC)
Pegloticase (KRySTEa)
Rasburicase (Elitek)

Lesinurad (ZURakPIC)

Drugs to Treat Gout Attacks
& Cobchicine (CoLCRYs)
o Indomethacin and other NSAIDs

- e W &

kb inseciatie fomm ol soetameophen (e
Sl mpectable Formn of ibupaolen G0 st
Rfinuacam: abho seaslyble 3 macropasche fomulaion Vel

o

famaiaing (Chiesh and naprGesn weth sspimepapine (Y eaCna)
=aho gwwlable 0 a precioroess delapsd-raleaia formodation (Baeasd

1 Sabyn gperrelg] (OnER Al

OVERVIEW

A variety of maedical dsorders and injuries are charmcterized
by pain ond inflammation. This chapter describes the
pharmacclogic properies of nonsteroidal antiinflammatory
drugs (MSAIDs), which are widely wseid oo alleviate the
emiptoms of thcumatond arthritis (RAY, vsteoarthrigis (CA),
and gout, as owell as o relieve the pain amd fever that
socompany many nonarthritc disorders, They are also used
By mibllons on a daily basis for the oceasional headsche, The
chapter also discuwses discase-modifying antichewmatic drugs
SADMARDs) and drugs for the prevention and treatment
of poulL.

RHEUMATOID ARTHRITIS

RA is an sutoimmuone deorder of umknown cnse. The
foallmark sympeom of BA s joint inflammatson, and maost
patients with RA expenence a chromic, Auctuating course
of disease that, despire thempeutic measures, can result in
progressive  joint descruction, Jdeformicy,  disabiliey, and
premature death. BA affects 2% o 3% of the LS. populagion,

" indomethacn n orad and mpecbion Formulatony (h0dmd anid n oral endy TFaCiEEz), sudariad Honaetim | katorodac (T-ORat0, A
[Frninat), nabumeione (RiLssind, etodolac ookl deiofense (RECT0E, WouTakine G Tesnd, Dvioe

IS RO T
I, e conmbaalgn Ionredasci wch s bupeolm walh

Al nfoornal (REkec Ade), adarmomnads hpies ), aakini (Keearm, abatacegt (Oenucws), eookoumaly (Acrineas ), comoliomah (Cnana), and gobmumals e

making it the most commam syspemic inflammarory Jiscase
(Box 30.0) I is three times more commwn in wormsen than
e By s chamcierizad by symmetric joint inflammation
thae mosr fregquently affects the small joines ol the hands,
wists, and feet, but also the joints of the ankles, elbows,
hups, koees, and shoulders. Cardiopulmonary, searalogic,
am] ocular inflnmustson are also odten fooumd in patienis
with B, and many patients develop rheamatioid modubes
o the exrensor surfaces of thae elbows, forearms, and hands
i schdivion, many Al have exmraamticular manilcstatkmns,
suich as vasculits, lvmphadenopathy, and splenomegaly,
A shown in Fig, 3001, BA is migeered by autoimmune
mechanisms thar lead o the deseruction of synovial tissue
and other connecrive tissue, Both humoeal and cellulas
e mechanisms are mvolved o the pathapenesis of
the disense. These mechanisms include the eyvtokine-medinged
scrivation of T and B lymphocyees and dhe recruimmient and
activation of macrophages. The inflammatory leukocvres
than redeass o variety of prostaglandine., optotoxic compounds,
and free madicals chat  cavse joinr inflammacion and

343
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synthesi=. It also inhibits lvmphocyte proliferation and the
proshicrion of cytokines and rheumarodd facron, In addition,
it interferes with polymerphonoclear bukocoyre chemsitaxis
and reduces the production of cytotoxins and free eadicals
that damoge the symovial membrane and bone.

Methomresate is comsideral the DMARD of choice for
wwnt patients wirth RA. The dug con be given oeally or
intrimuseularly and has o fairly papid onset of action, with
bemefits observed a5 early as 2 o 3 weeks adrer thermapy is
started. From 45% o 35'% of patienes comtinue therspy for
ar beast 5w 7 years, and sussained efficacy for ap o 13 vears
has been demonseeared in some patients. The combined use
oof methotrexae wnd sther DMARDS i often more effective
than single-doug therapy.

Treatment with methorresine i generally well oleraned
by parienes with BA, s e can covse scverse G, hematolonic,
heparic, and pulmemiry resctions. Elevated liver enzvime
leweds are founmd in up o 13% ol patbents treated wieh
methatresate, but serious hepanmsiciry s e, The admin-
istration of folic acid supplements does mor redisce the doe
efficwcy ard may prevent some of these wlverse effecis. The
e of methotrexate s contrindicatad in pregnancy.

Letunomice

Leflunomide s a newer immunisappresive dreg thar acrs
asa powertul inhibiter of lewkocyte and Tecell proliferation.
The active metabolite of lefluncmide inhibics a key enzvine
in pyrimidine synthesis, dibwdroorotare dehydrogenase, amd
thereby prevens replication of DMA and synthesis of RNA
and progein i immane cells, Leflunomide i converted o
its wctive metabolite, teriflunomide, in the incestinal wall
and biver. Teriflunemide s further merabolized amd exerered
in the urene and feces, with an elimingtion half-life of bt
2 weeks. Tenflunoaide is also marketed and indicared o
the treatment of multiple sclerosis (see Chaprer 241,

Leflunomid: i« morketed as an altermative 1o methotrexare
for the hrst-line: management of RA. In o controfled mal,
41'% of parlents rreared with leflunomide showed significant
improvement in tender and swollen joints, compared with
35% of those reared with methotrexate and 19% given a
placeho.

The adverse effects of leflunomide include diarrhea and
reversible alopecia (baldness), The drug can increase serum
bevels of hepatic enzymes and increse the risk of heparoosic-
ity alone amd when it s used in combination with methotres-
ate. The active metabodite of leflunomide inhibies CYP209
aned may thereby increase the serum level of many drigs,
tncluding inprofen and some of the other NSAIDs, Leilu-
nomide i3 teratogenic, =0 15 we is contraindicated in
pregnancy.

Hydromhiceoquine

Hydroxvchlorogquine, on antimalarial drug related 10
chloroquine, is extensively used as a DMARD. It reduces
the chemotaxis and phagocytosts of polymosphionus ey
leukeoeytes aned decrenses thee producrion of superoxide mdicabs
by thess celle The drug has o slow onser of setion and can
require & months of therapy before benefies are ohserved. It
does ot produce the myebsuppressive, hepatic, and renal
ruoiciries thar many other DMARDS produce. Hydrooogchlo-
rospuine cecasionally causes G disturbances, and parienes
underpoing hydnoooychbwoguine creammene must be menineed

for adverse ocular effects, including blumed vision, scotomas,
arud srght Blindrnes.

Ik tlul At

Turmor Mecrosis Factor o [ThFo) Blocking Agents. TNFg
blocking agents are immunomodalating sgents that exert their
effects by binding to and inactivating THFo THFe s one
of the proinflammatory cytokines produced by macrophages
omd nerivared T eells. Elevared kevels of THFo are found
in thie synovial fuid of joines of BA pacients and play an
impurtant role in o the pathobase infammarion and the
jusine chestruction thet sre hallmarks of RA. Mewer peenis have
newvel mechanisms of actnm such o preventing interbeukin
hining sl Tecell scoivation, amd are ingroduced laver (see
Figr. 30.1).

Etanercept is a protein fommed by secombining human
soluble TNF@ receptors with Fo fnuments of haman
immmaregdobalin G0 (e, b comparison with the original
protein, the recombined protein can antagonce TRFE i
o grearer extent and has o longer halt-life, Experimental
studies in severl animal models of BA have finmd ennercept
trentment o be effecrive, as have subsequent clinical triaks
im patienits with this disease. Acconding tooa Sownth clinicsl
stundy, 759 off parients with BA had 2 signibcint improvement
i the sy and sympioms of their disease. The doey was
generally well olerted, although injection site reactions
were common, Thee drsg s curmently imended for use in
patients whose RA i refractory to ireatment with methetrex-
ate.or other DMARDS, Etanercept can be wsed alone or in
combination with methotresare in these patients.

Imfliximab i= o chimeric human-murine (mouse) mono-
clomal antibody that innctivates TP e is wsed in the
ticatment of Crohn's disease ond RAL In one elinieal trial,
inflizinub reatment resulred inoan improvemens of LA
mumvifesttions in B0% of pacients whese diseise wis refraciony
s othier drugs, [0 ancther study, mfliximab was found w ke
more effective when combined with methotresare than
when used alone. Infliximab is adminiseered inrvenosly
at 4- 1o 1 2-week intervals

Adalimumab = o buman IgGl monoclonal antibody
specific for humum THFw, It is made by recombiname DA
rechiokosy in o marmmalian cell expression system and purifiod
o exelude viral particles. For adule patients, adalimumab is
acdministered every other week a8 a subcutimems injection,
During aclimumnh reatment, administration of methitres
wre, plucocormicodds, salicylates, MSAINDS, analgesics, or other
MAABRDs can continue safely, Some paricnts not raking
concomitant methotnexate may see addivional benefirs by
increasing the frequency of adalimomab to 40 mg every week.

Certolizumab i= a2 pegylated, monoclonal  antibody
direcred against THFe. By combining the sctive molecule
with pelyerhylene glveol {PEC), the resulting prodisce renins
in thie body longer and provides suscained acriviey.

Golimumab s o human mosaoclonal anribody thar binds
i both the soluble and transmembrane forms of human
THFa. This inreraction prevents the binding of TRFx o
its receptons, therehy inhibiting the biokogic activity of THF@
‘;.lL"il'['IIJI'IHI". i combination with methotrexate, s indicated
for vhe treamment of adule patients witl moderately o severely
active BAL

All THF-hlocking agenes produced serious infections
and sepsis, some Gl during clindcal rrials. Many of the
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serioans infections wene seen in paticnis on concomitant
immunosppressive thengy thae, in sddition o their BA,
comihd predispose them o indections. Tubsrculosic and invasive
apportinisric fungal infections were also noted during trear-
ment with THE blockes. In September 2001, the FOWA
mandared a new block box warning on the prescribing
informtion for all TNFE blockers that swarms specihcally of
the risk of Legomelle prcumonia (also known s Legionmaime
diseane) anud Listeria infections,
Lymiphomas were also reported in patients treared with
THFo-blscking agents. In clinical mials, parients with BA,
particularly these with highly acrive disease, were s incresed
risk for the development of lmphoma, The mle of THFo
blockers in the development of this malignancy is not known,
Other  Immunomodulating  Agents.  Anakinea {5 a
recombinant form of the human interleukin-1 receptor
antagonist (1L-1Ral, differing only by the addicion of a
singgle methionine residue at its amino termines, It blocks
the Blokogie activity of 11-1 by competitively inhibiring 1L-1
bimding ro the interleukin-! type | recepror (1L-1R1). 1L-1
pronbuction i insduced inresponse o inflammptory seimuli
and mediates mlammatony and immonologic responses. [L-1
b o e range of activities, inchading cantilage degradation
by irs sdiction of the eapid loss of protecglyeans, as well
as stimmubarion of bone resorprion. The levels of the matueally
eccurring IL-1Ra in synovial Auid of patients with RA are
not sufficient to compere with the increased production of
-1, The recommended dose of anakinra is 100 mgiday
sdministered daly by subcutaneous inpection. The adverse
eftects ane the same as for the TNE Blockers, with serioas
- infectivns and ymphaoma of mest concern,
Abatacept is o selective costimulation modulator and
inhibits T-cell activation by hinding to cell srkace morkers
- proteins) on leukocyres. Activitsd T lymphocyies are
invalved in the cowse of RA and are found in the symovial
fukd of parients with RA. Abataceps is o recombinant protein
made by joiming the extracellulir domain of human cytotoxic
! Tebymphocyte—assocted mtigen 4 (CTLAAD o the nodibed
Fe portion of Tuoeman L5 Ieis the CTLA pare of the

- modecube that bands 1o specifie cell surfice proteins of T
fymphocytes to prevent their sctivation. Abatwept o the
st and emby biologic for the treatment of BA available in
a self-inpectable subcutaneous formulation.

Tocilizumab 5 a humanized anti-1L-6 receptor mono-
clonal antibody. 1t hinds selecrively w 1L-6 receprors and
blocks IL-6 acrivity. IL-6 s a promflammatory. oymokine
produced by a variery of cell types, including T and B cells,
lymphocytes, monocytes, and fibroblases,  Tocilizumab s
indicated for the treament of BA and uniggeely indicared
for the tremtment of active systemic juvenile idiopathic
arthritis in patients 2 vears ol agee il older.

Apremilast is an inhibiter of phosphodiesterase tvpe 4
{FE,), which i the socyme primarily expressed on immume
cells and s specihe for breaking down ovelic wlenusine
mamophaogphate (cAMPL TDE, inhibition by apremilass
mcresses cAME levels, which decresses expression of TNFe,
am other proinflammatory cytokines.

Sulfasalazing and Pesacillamime

Sulfusalazine was originally used in the rrearment of BA in
thee 19305, bt only recenchy was i approved for this indication
by the FIDA. In the 19205 and 19305, scientists theorized

that BA was an inflammarony disesse caused by an infection
in thve Gl tract. Comststent with that hypothesis, sulfasalazine
wits developed and s a formulation combining wn sntinflam-
wixtory ddrug, Seamine salicylic ackd, with an antihacrerial
dru. sulfapyridine. Recent experiments sumsest thar sulfa-
prowdine is active against BA, but the exact mechanism is
mot known. Because sulfasalazing is a sulfa drug, people
whey ane allergic o sulfa compomds should nor rake i

=Penicillamine i a penicillin-derived compound wsed
frequently in the past, bue its wse roday has declined with
the increasing use of other DMARD: {e.g., mechotresane),
It is noe understood exactly how penicillimine provides a
beneht in RA, but it is known to reduce the hlood levels of
inflammarory cytokines. Penicillamine effects can take up
tor 3 months o manifest; however, if no effect is seen in a
vear, it should be stopped. Penicillamine s also used a5 a
copper chelating agent in the treatment of Wilson's disease
{zee Chapter 51

DRUGS FOR THE TREATMENT OF GOUT

DPrings for Preventing Gout Attacks

Gour artacks can be prevented by lowering the sensm
comcentration of uric acid. Probenecid and  lesinuead
accoaplish this goal by incressing the excretion of uric acid,
whenzas allopuring] and other agents do so by inhibiting the
synthvesis of uric acicl. A chind class of igents prowvides catabolic
enzvmes to reverse hyperoricemia, Uric acid metabolism and
sites of drug action are depicved in Fig, 30.5.

Uriggsuac Drugs

A uricosuric drug, such os probenecid, is used wo prevent
ot attscks i persons whe underexerete uric acid, =
imlicated by 2 24-hour wric acid excretion that is less than
S0 mg.

Probenecid i= a weak acid that competitively inhibits
the reabsorption of uric acid by renal tibules and therehy
ineresses the excretion of uric scid. The drog is tken orally
el showld be swallowed with o full glass of witer to ensne
adegueare fluid inake. Treatment shoudd begin with a low
e, amd the dosage shoubd be gradwlly incremsed until an
adeqete uncosuric elfect s obbained or the maxomal dosage
i reched, Probenecid treatment is usually well toberared.

The use of asparin ard other salicylates can alter or
interfere with the unicosuric effect of probenecsd, so parients
shvouild avedd concurrent use of these agenes, High doses of
salicylares inhibic uric acid reabsorpeion smd exert a uricosusic
effect. Low doses of salicylares, however, inhibit uric acid
secretion by renal tubulbes and thereby increase serum
comcentratsns of uric acid

Lesinurad reduces serum urie achd levels by inbibiting
thie funcrion of pramsporter proteing invedved inowric acid
reabsasrption in the kidney, Lesinonsd inhibired the funcrion
of twns apical mransposters responsible Ror uric acid reabsorp-
tivn, wric acid transporrer | (LRATY amad organic snion
eransperter 4 (OAT4). URATT is responsible for the majorioy
of the rewhscrpion of Altered uric ackd trom the renal wibalar

Tumen.

Kanthe Oxidase Inhibitoss

Allopurinal s used 1o prevent goar attscks in persons whao
overpraduce wrie scid, as indicated by a 24-hour wric scsd
excrerion grearer than 800 mg. It is also sometimes used 1w

APPENDIX 1
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Perception and Knowledge of
Biological Medicines by Newly Qualified Doctors
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(< 2 Years of Practice)
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v Faculty of Health Sciences, Department of Pharmacology and *Biostatistics,
University of the Free State, Bloemfontein, South Africa

INTRODUCTION

ological medicine (B} usa has grown worldwide' & is parallslae with mmmueu quality of

Regarding preseribing of BM:
#n ayerwhelming majority of the doctors (60 (95%)) indicatsd that patients do nat
dumand o be treater with B

hi & ]Inﬂlcahﬂd?heyarenmal\nwaﬂlnprﬁ-sv'rlheEM

Iife in paticnits duc to bottar management of many disordars,
discases B CANCE. HOWewer, In South Afnca (GA) access to BM femains e,
Therefore. there was a need to investigate possible factors that influence the utilization of
BM in SA, of which th : :

OBJECTIVE

The abjective of fhe study was fo cvaluate. percontion and fmowiedge, (iFining &
expertence) in the prescrbing of BAT by ne wstares (<22 )

m This was aretrospective sludy.

= Study population: newly qualified doctors (<2 years of practice). identified at their paint

Ethical approval; obtained from the University of the Free State (UFS) Health Sciences
Ressarch Ethics Commitiue (HSREC 154/2(16) 25 well a3 the Free State Department
uf Haalth Ethiss Commillee.

Parlisipants received an information leaflet abuut the study & consent form befare
corpleling he quaslionaire

Guestionnaires were completed by dostors practicing in the Mangaung district
(Blneminrtein} in the Free Siate, SA

Information aptained: Questionnaire, divided into cifferent categaries;

SectionA; Prescriber particlars

Section B Use of BM, specifically. the doctors knowledge about BM; determining
factors indicating when & patient should be given B,

Section C: Available mesical infarmation resources on BM; whether the doctors were
faught ot BV during e skl raiming; whether ey fink Bl were zrogquately
coveredin furtl medical el altanded

Section D Palient care & management; how d@riwx« spproach thess azpects; how
raquiramante. crileria for preseribing BM difler from thal of phannaceulical a

Saction E: Doclors” perceplion; more speifically, lhe reason why BM is dillicull 1o

tha parcaplien that BM usa is limiled; & factors that play @ rela in the affisacy & safaty of

Section £. procass - whather a of
howitshouldbo \mpmvmﬁ

Sitistical analyses: Dala wae caplured in Excel, & imporled inlo SAS (Slalistical
Analysis Softwarc). Analysis was done Lsing SAS 9.4. Descriptive statistics. namely
means, medians, standard deviations, percentages & frequencies were ealculated for
continuous data. Percentage (%) svaluations of responses were based on the ‘study
papulstion’ whereby non-response 1o a question was regarded as negative

Prescriber's particulars

= Qutofthe 78 dostars dentified, 63 (80%] completed the uestionnaire. hence, the study
population =

= Genderdage: 60Y% females & 40% males with 3 mean age of26.01 £ 2.4 vears ok

= Expaﬂanca 45 {73%) had worked for 1 year while 17 {27%) had worked for 1.5

= Training: Mast doctors (20 (2% wer rained atthe UFS (Fig. 1)

Finure 1: The dil Jiied dactors shudied

ICT = Ui ety of 3 Tomn; LIFS - Univ UM - Usivcrciy of

i Hibl, U = Uil of P, % o

Regarding the doctors' knowladge on B

- Overha\foflhaduuare(34(SIW»))dwdr\olknowvma\BMare

® Oflha (28 (46%)) wha indicaled Lhal hey knew what BM are, only (17 {5%)) provided
an axarmpla aftha indication, Iraatmant of haumateid arthritis (RA) &cancer (Fig.

= Table 1 illustralis e doclors’ knowledga an the use of soma BW. Quaral, (30 (485
ciled Infliximaty & almost all (28 (44%)) noled iLs use in RA. Thereafar, tha praportion
reduced fer the other products.

Knowlecige of hislogical medicine:

iguie Z Knowledgo ol the newly qusibes doctars sbaut lelogica el
[

Table 1 Biclogics! medicine and cendition

1iin

Hran

praT—
ke

T.. +27 82 4891 166 | martlie.mocke@gmail.com | www.ufs.ac.za
Hursuv | Elursweb | Flursweb | Blufsuv

tnspiring exeellence. Transforming Hues.
tnspirecr uitnemendheid. Verander lewens

Thirty-twa [51%)indi

Figure 3 shows that (20 (32-}.» ndicated that s reguiar determining factor when a

patient shoud be gmen B is when a patient is not responding 1o other treatment

{pharr 15).

Aot man ) (aw{)J incliatet they did ot knew hew thie approsohes. requirements or
leria lo pras ahiar Fi

Alse, (25 [40%)) indivated Lhal lhey were unsure regarding the dillsrances in o

paliantson BM & lhoss lhal use pharmaceulical agants, whila (22 (36%)) ind

thatfraguant fallow-ups, closa ood scr 5.

Datarmining factar

e p——— T

8

Suggestians regarding avallsbility of information

Lll-__

1
£
i

=5 S S Tt

of paticntz an
i on shemracaati e

Ragardingthaavailabls Information resource:

m Filly-an (87 LEN during Irairing

u Forly-sight (7E%) indicatest thal BM weare nm ety caversd in standard medal
texibooks

= Forly (83% ) indicalad hal lhe curent requirements la presariba BM is insulliciant.

Regarding availabi

= Forty- inur(?n‘é]mdlmted that BN e not reaily avaiiabis to ol cinicians

= Figure 3 shows that (24 (38%)) suggested that there snould he more lectures &
seminars on BM: while some (20 [32%)) suggested that there should be more specilic
quirislines for use of BM intexthaoks.

gar

The majority (78%] of doctors found BM difficull to use because they had limited

knowledgs nf the phammacolngy therect, but (879 ) indicated that itwas becsuse BM sre

expensive {Table 2). Furthermore, many of them (564 indizated that BM use is limited

dusla the unavailabilly ofinfannalion Lhereat, while 45% indicaled thal Lwas due o lha
it 1 tests required for monitoring

efficacy (Table 33

111 fact, only half (51%) of the doctars ware ala to correcty State when they weuld net
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Abstract

Introduction: The use of biological medicines pauses challenges with regard to appreciating the
minimum requirements for appropriate therapeutic response. Hence, it is envisaged that dinicians
need to understand the major determinants of response and toxicity to biological medicines in
their local population of patients to ensure cost-effective use of biological medicines. Therefore,
the aim of this study was to investigate for factors that influence the utilization of biological
medicines in South Africa.

Methods: Using a questionnaire, a prospective survey was conducted on newly qualified doctors.
Information sought induded; experience in the use of biological medicines, available medical
information resource on biological medicines, their role in patient’s care/management using
biological medicines, their perception of biological medicines with regard to efficacy, toxicity or
other, any problems with obtaining biological medicine, and procurement processes.

Results: Out the 79 newly qualified doctors that were identified, 79,7% (n=63) completed the
questionnaire. From these, 63% (n=63) did not know what biological medicine are, 83,0% (n=53)
indicated that biological medicine are not readily available to all clinicians, 65,9 % (n=44)
suggested that there should be more lectures and seminars on biological medicines, 52,3% (n=44)
suggested that there should be more specific guidelines for use of biological medicines in
textbooks and 76,2% (n=63) indicated that biological medicine is difficult to use because they do
not have adequate knowledge on the pharmacology of biological medicines.

Condusion: There is a general lack of knowledge on biological medicines, therefore, there is a
need to educate these young doctors about biological medicines, and support in form of
guidelines on the use of biological medicines to ensure that current patients benefit. Furthermore,
there is a need for more emphasis on biological medicines during undergraduate training.

Biologics Symposium 14 |Page



139

Table of contents

Oral @BSIFACES. ....evveiriierieeciee ittt st er et ab bbb s b s en s en e sh e s ers bbb R e e st e shaeb R eb R R e b e as i
Distinguished invited SPeaKers ... i bbb 1
New Psychoactive Substances - Chemistry, Pharmacology and Toxicology — Hans H Maurer ........... 1
How zebrafish models are reshaping modern translational neuroscience and biopsychiatry
research - Allan V Kalueff .. e et eertes e eases e e e eh fas e ea Sex Sh eh s es Aea e eeferfes e sh enesen sresresresnnnanea &
Preclinical Drug Development — Rose Haveshl PP
L ey T T T P q
CRISPR food - coming soon to a supermarket near you! - Johan Burger.... Y : |
Educating the next generation of scientists for excellence — Susan van Schalkwr,rk wrrrsssrirarerans D
Neuroscience, behavior and the zebrafish brain: from the early beginnings to modern times - Karin
Finger-Baier ............... P
“Qualitative Research is an oxymoron”: the value of paradigm change for science students — Shirra
Moch... BSOS P PP RRRTRRPRPPRTRRY -
Autophagy Control In Neurodegeneratwe Dlsease B Loos SRR -1
Paediatric poisoning in the developing world: a South Afru:an perspectwe Kate Balme e T
Can ATM protein kinase link obesity, insulin resistance and its associated pathologies? - Barbara
Huisamen.. PPN |
Pharmagenomlcs in the South Afru:an context Phumla Slnxadl e s s B
SErESS SYMPOSIUITI coscusrinonssssssssnsrnssssssssssnss sssssssssnsssns s6sssaesnsssss 6ss snest s 58 180285008 8588485588501 HEE88 488008880144 9
How rodent models inform on the neurobiclogy and treatment of post-trauma related
maladaptive behaviour: Relevance for PTSD - Brian Harvey ............c....... . ..9
Capture-induced stress in wildlife: deficiencies in its current assessment and treatment - Lelth CR
Mevyer... reveeeneenn 10
thsmlogu:al responses to the stress of capture and conflnement in mldhfe Newlle Pltts .11
2T e T Ty T o 1o T T T 12
The Implications of Target Mediated Drug Disposition (TMDD) of Biolagical Medicines — Andrew
Walubo .. s I )
Optimising therap\,r for RA WIth bmloglcal medlclnes in an environment Wlth a hlgh TB prevalence -
Helmuth Reuter ... .13
Perception and Knawledge of Blolaglcal MEdIEII‘IES b\,r Newly Quallfled Dactors [c 2 Years of
Practice) - Martlie Mocke-Richter .. S I
Challenges in the use of biosimilar medlclnes in South Afru:a - Carlne Page w15
Computational strategies (modeling and simulation) for the design and development of bmlaglcs -
SAMUEI EBIRYEN. ..o e e e ert et e s et sese s ses e s st st st s s sae st st senaneassessssnss s seese 1O
Teaching and Learning in SCBNCE.....coiiiiim s sss s s s s sesssessssssmesnsssmssssssnsessnsnne 17
Academic supportin a Science Faculty: Riding the waves of change - Ingrid Rewitzky.................... 17
Rationalizing academic skills development for undergra duate science students - llse Rootman-le
Grange .......ooueeeevnneee “ v 18

Learning Problem Solwng analysmg |nnovatlve in- class Methods Wlth the use of Legltlmatlon Code
Tz TV o = Ty L= FT= e L= T [ o A L.



140

APPENDIX K
ABSTRACT ACCEPTANCE LETTER

Abstract submitted to: The South African Association of Hospital and Institutional
Pharmacists (SAAHIP) 2019

L ]

BRICGHTIER
SAAHIP 2019 THE SOUTH AFRICAN ASSOCIATION

OF HOSPITAL AND INSTITUTIONAL PHARMACISTS
339 Annual Conference (7-9 March 2019)
and 62" Annual General Meeting (AGM)

12 QOctober 2018

Dear M Mocke-Richter

Thank you for submitting the following abstract for the SAAHIP 2019 Conference:

“Knowledge and Attitudes concerning use of Biological Medicines by South-African
Health Professionals”

This abstract has been accepted for a podium presentation. Further information on the
format of your presentation will be sent in due course.

If you are a SAAHIP member, please notify your local SAAHIP Branch Chairperson of your
intention to present at Conference 2019. If you are not a SAAHIP member, please submit an
Observer Booking Form to attend conference as an cbserver.

Please let me know urgently if you no longer intend attending or presenting at conference.

If you require any further information, please don't hesitate to contact me on
saahip.conference@gmail.com

Kind regards
Chantell Hayward-Zeelie
Academic Programme Organiser

SAAHIP Conference 2019



141

ARTICLE SUBMITTED FOR PUBLICATION

PERCEPTION AND KNOWLEDGE ON BIOLOGICAL MEDICINES
BY NEWLY QUALIFIED DOCTORS IN THE FREE STATE (SOUTH-
AFRICAN)

Martlie Mocke and Andrew Walubo
Department of Pharmacology, University of the Free State, Bloemfontein, 9300

Corresponding author:

Martlie Mocke-Richter

Department of Pharmacology, University of the Free State,
P.O. Box 339 (G6).

Bloemfontein 9300, South Africa,

Phone: 27-51-401-3090;

E-mail: martlie.mocke(@email.com

ABSTRACT

Introduction: The clinical effectiveness of BM has been extremely significant and this
success has driven the development of increasing numbers of BM. Unfortunately, the use of
BM has presented challenges. Clinical response to drugs usually varies between patients and
depends on disease characteristics including presence of autoantibodies, disease activity and
severity. Pharmacokinetics and drug concentrations are influenced by characteristics of the
patient such as gender, age, liver- and renal functions, smoking status and body mass index.
However, in South Africa, access to BM remains limited. The objective of the study was to
evaluate the perception and knowledge (training and experience) in the prescribing of BM by
newly qualified doctors.

Methods: A carefully constructed and trailed questionnaire sought the following outcome
measures: doctors’ particulars; experience in the use of BM; available medical information
sources on BM; their role in patients” care/management using BM; their perception of BM
with regard to efficacy, toxicity or other; problems with obtaining BM; undergraduate
training on BM; and procurement processes. 79 doctors were identified, of which 63 (38
females and 25 males) completed the questionnaire. For purposes of this study, only newly
qualified doctors, i.e. those with less than two years of practice, were selected.

Results: Out of 79 doctors, 63 (80%) completed the questionnaire. More than half of the
doctors, 34 (54%), did not know what BM are. The majority (76%) of doctors found the use
of BM difficult because they had limited knowledge of the pharmacology of BM, but 67%
indicated that it was because BM are expensive.

Conclusion: In conclusion, there is a general lack of knowledge on BM among newly
qualified doctors. This implies that medical students do not know the basics of BM. and that
it should be part of the general pharmacology curriculum. Furthermore, for newly qualified
doctors, this gap can be bridged by continuous professional education on BM via seminars,
CPD events, as well as workshops.

Funding: The research project was supported by the National Research Fund.

Keywords: Biological Medicines; Cross-sectional study; Knowledge and Attitudes, Doctors
perception.



INTRODUCTION

Biological medicines (BM) are therapeutic substances (monoclonal antibodies, cytokines,
peptides, ete.), derived from biological sources that are used to treat, diagnose or prevent
disease. Over the past two decades, there has been an increased use of BM owing to their
effectiveness in a wide variety of chronic diseases such as autoimmune disorders, intractable
cancers, cardiovascular diseases and allergy [1] [2]. Unfortunately, the use of BM has not
been without challenges [3] [4]. The response to BM is influenced by many factors which
include, to mention but a few, disease activity and severity, cytokine levels, immune cell
genotype and phenotypes, and presence of autoantibodies, and this is in addition to the patient
characteristics such as gender, age, body mass index and the concomitant use of other drugs
[5]. Their use is also limited by the heightened fear for host rejection and/or tolerance, which
can exhibit, respectively, as hypersensitivity (immune) reactions and failure of response due
to drug antibodies. Some BM require preliminary screening tests because they only work in
patients who express specific endogenous structures such as receptors or cell-subclasses or
genotype. Trastuzumab acts on tumours expressing HER-2 receptors, while rituximab is more
effective in B-cells with the CD20 protein, and natalizumab inhibition of a4-integrin is best in
endothelial cells expressing the vascular cell adhesion molecule 1 (VCAM-1) gene. Also,
because most BM are targeted at interfering with the physiological actions of their respective
endogenous compounds, thev may predispose patients to related adverse events. For instance,
infliximab inhibits TNF-a which is required for normal inflammation and other processes,
leading to infections as a complication. As such, these BM require continuous testing to
monitor response and safety during therapy [3] [4] and this makes them more costly,
particularly with the additional tedious procurement requirements and designation to
particular prescribers [3] [7] [8]. Furthermore, the side-effects profile of BM does not fit into
the current pharmaceutical medicines” adverse drug reaction (ADR) paradigm [2]. Whereas
the ADR of pharmaceutical medicines are classified into 5 types (A, B, C, D and E), those of
BM are differently classified into 5 new types (a. B. v. 6 and €).

Therefore, appropriate use of BM requires a clinician with adequate knowledge on the
selection of suitable patients to ensure maximum benefit, and avoiding high-risk groups in
order to reduce the risk of adverse events [6]. This includes appropriate training not only on
the pharmacology of BM, but also on the population factors that determine response and
safety of BM [7] [8] [10]. Such knowledge would empower clinicians to identify the major
determinants of response and toxicity of BM in the local South African patient population, to
enable appropriate modifications in the guidelines for the use of BM in our patients.
Unfortunately, this information (knowledge) is still not generally available in standard
textbooks or general literature, hence is not accessible to most clinicians. Worse still, in South
Africa, prescribing of BM is limited to specific specialists in central hospitals who,
unfortunately, are not in reach of all patients that need them. As such, there was a need to
investigate the factors that influence the utilization of BM in South Africa, and the doctor’s
knowledge on the respective medicines is a major factor in this respect.

METHODS

This was a cross-sectional study of newly qualified doctors (doctors with less than two vears
of practice) who were practicing in the Free State. The University of the Free State Health
Sciences Research Ethics Committee (HSREC 154/2016) as well as the Free State
Department of Ilealth Ethics Committee granted ethical approval. The doctors were
identified and recruited from their place of work at which they completed the questionnaires.
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The questionnaire sought for the prescriber’s particulars (gender, age, vears of work
experience and where they studied); information that enable doctors to prescribe BM (the
doctor's knowledge about BM, at what stage of the disease they prescribe BM, the
determining factor indicating when a patient should be given BM); available medical
information resources on BM (whether the doctors were taught about BM during their
medical training; whether they think BM were adequately covered in the standard medical
textbooks they used); patient care and management (how doctors approach these aspects,
how requirements or criteria for prescribing BM differ from prescribing pharmaceutical
agents, how the care of patients on BM differ from those on pharmaceutical medicines, when
the doctors will start giving BM to the patients); the doctors' perceptions (the reason why
BM are difficult to use, the perception that BM use is limited, when the doctor should not
prescribe BM, and the factors that determine the efficacy and safety of BM); procurement
process (whether the current process is satisfactory and suggestions of how it should be
improved).

Statistical analysis

Data was transferred on to an Excel data sheet, after which it was imported into SAS
(Statistical Analysis Software) 9.4 and analysed and expressed as descriptive statistics. The
proportion (%) of responders was calculated using the ‘study population sample’ as the
denominator, whereby non-response to a question was regarded as a negative response.

RESULTS

Out of the 79 doctors that were identified, 63 doctors (38 females and 25 males) completed
the questionnaire. The mean age (+sd) was 26.01 + 2.4 years, and 46 (73%) had worked for
one year, while 17 (27%) had worked for 1.5 to 2 years. Most of the doctors 20 (32%), were
trained at the University of the Free State. Participation of other institutions were as follows;
University of Cape Town 16%. University of KwaZulu Natal 5%: University of Pretoria
16%, University of the Witwatersrand 10%, University of Stellenbosch 10%, Walter Sisulu
University 5% and others 2%.

Regarding the doctors' knowledge on BM, over half of the doctors (34; 54%) did not know
what BM are. Even then, of those who indicated that they knew what BM are (29; 46%),
only 17 (59%) cited a BM with a correct indication, which were mainly rheumatoid arthritis
and cancer. Specifically, 58% indicated rheumatoid arthritis and cancer, and 15% said it was
for certain autoimmune disorders. Further evaluation showed that infliximab was the most
known BM (Table 1); it was cited by 29 (48%) and almost all of them (28: 44%) correctly
noted its use for rheumatoid arthritis. Thereafter, the proportion of doctors with knowledge
of other BM products was drastically low.
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Table 1: Examples of biological medicines

and their respective indications provided by the doctors (N=63)
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Biological medicine Responders Percentage Indication Responders Percentage
Infliximab 30 48% Rheumatoid arthritis 28 44%
Rituximab 15 24% Rheumatoid arthritis 14 22%
Adalimumab 2 3% Rheumatoid arthritis 2 3%
Interferon 3 595 Cancer 3 504
Trastuzumab 2 3% Breast cancer 1 2%




On the prescribing of BM, an overwhelming majority of doctors (60; 95%) indicated that
patients do not demand to be treated with BM. Most of the doctors 59% (37) indicated they
are not allowed by their hospital authorities to prescribe BM, while 32 (51%) indicated that
BM are prescribed only in severe cases, and only 20 (32%) indicated that the regular
determining factor when a patient should be given BM is when a patient is not responding to
other treatment (pharmaceutical medicines).

Over half of the doctors (32; 51%) indicated that they did not know how the prescribing of
BM differed from the prescribing of pharmaceutical medicines because they have never used
them. In the same perspective, 40% (25) indicated that they were unsure of the differences in
care of patients on BM compared to patients using pharmaceutical medicines, and only 35%
(22) indicated that frequent follow-ups, close monitoring and good screening are required for
BM.

On the training and availability of information resources. the majority of doctors (52. 83%)
agreed that they were taught about BM during their medical training, and most of them (48;
76%) confirmed that BM were not adequately covered in the standard medical textbooks
they used. Again, the majority of doctors (40; 63%) indicated that the current requirements
or criteria to prescribe BM are insufficient for them, while 70% (44) agreed that BM are not
readily available to all clinicians. Some doctors (24; 38%) suggested that there should be
more lectures and seminars on BM, while others (20; 32%) suggested that there should be
more specific guidelines for use of BM in the textbooks, and others called for exposure to
the available agents in the state health sector.

The responses to direct questioning by multiple-choice questions are shown in Table 2. The
majority (76%) of doctors found BM difficult to use because they had limited knowledge of
the pharmacology of BM, but 67% indicated that it was because BM are expensive (Table 2,
question 1). Furthermore, many of them (56%) indicated that the use of BM is limited
because of the unavailability of information about BM, while 46% indicated that it was due
to the unavailability or unaffordable specialized tests required for monitoring efficacy (Table
2, question 2). In fact, only half (51%) of the doctors were able to correctly state when they
would not prescribe BM (Table 2, question 3), and a similar number (51%) agreed correctly
that knowledge of plasma concentrations of BM may be useful to know in patients with poor
response (Table 2, question 4). Accordingly, the majorily (75%) agreed that there is still
much to be learnt about the adverse effects of biological agents (Table 2, question 5).
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Table 2: The doctors’ (N =63) responses to multiple choice questions on the different aspects of the use of Biological medicines (BM)

The doctors’ response Responders Percentage
Question 1: BM are difTicult to use because:
a) They are time-consuming in that patient selection may involve special tests 9 14%
b) They are administered parenteral, hence require close monitoring 15 24%
¢) ADR are more common in that patients need more review than in the case of pharmaceutical agents 15 24%
d) Ihave limited knowledge of the pharmacology of biological agents 48 76%
¢) They are expensive 42 67%
f) Other (specify) 0 0.0%
Question 2: Use of BM is limited by:
a) On attitudes and perceptions towards biological medicine: I consider genetically derived products as unsafe; 4 6%
hence, may not recommend them to patients
b) Beliefs: especially religions that do not allow the use of human derivatives 10 16%
¢) Availability/affordability of specialized tests for monitoring efficacy is difficult and expensive 29 46%
d) Procurement process to obtain BM is difficult 21 33%
e) Lack of monitoring safety: adequate knowledge to enable detection of side-effects, clinical exam and lab tests 10 16%
f) Availability of knowledge/information about BM is limited 35 56%
g) Prescribing practice: use of guidelines or individual’s ethos can limit the use of biological medicine 12 19%
Question 3: When will vou NOT prescribe biological medicine?
a) Coexisting disease: TB or presence of serious infections or organ failure 3 51%
b) Previous treatment, especially with BM, is associated with poor response to another biological medication 19 30%
c) Presence of drug antibodies: render BM ineffective 14 22%
Question 4: How do the following factors influence the efficacy and safety of BM?
a) Plasma concentrations of biological medicine: are useful to know in patients with poor response 32 51%
b) Presence of neutralizing antibodies: likely in patients who lose response after showing good response 29 46%
c) Genetics: some SNP polymorphism associated with better response to TNFa inhibitors in RA 17 27%
d) Higher level of cytokines (or immune activity) at the time of intervention with BM was associated with good 7 11%

response to TNIa

Question 5: Do the newly qualified doctors agree with the statement(s) below?

a) BM are more effective than pharmaceutical agents 26 41%
b) There is still much to be learned about the adverse effects of biological agents 47 75%
c) My patients on BM have reported more adverse side-effects than those on pharmaceutical medicines 0 0,0%

d) I consider prescribing BM as a last resort when pharmaceutical medicines have failed 20 32%




DISCUSSION

This study has demonstrated a lack of knowledge of newly qualified doctors on BM, which
further emphasises the concern that information on BM is not generally available/accessible
to clinicians who need it in order to treat their patients to ensure maximum benefit. The
“knowledge” evaluated by the questionnaire included the prescriber’s particulars;
information that enable doctors to prescribe BM; available medical information resources on
BM. patient care and management; the doctors' perceptions: and procurement process.

Given the young age of the doctors. the majority did not know what BM are. most likely due
to a short period of medical practice. The minority could at least identify a BM with a
correct indication. Another limiting factor of these doctors™ exposure to BM utilisation is
that most of them are not allowed by their hospital authorities to prescribe BM. Even so,
some of the doctors knew that BM are prescribed only in severe cases when a patient is not
responding to standard treatment with pharmaceutical medicines. That said, the majority did
not know that the prescribing of BM differed from that of pharmaceutical medicines, since
they have never been confronted with the prescription of BM. Consequently. their
knowledge on the care of a patient on BM were also minimal, although some knew that
frequent follow-ups, close monitoring and good screening are required.

The majority of doctors confirmed that the topic of BM was not adequately covered in
standard medical textbooks. Furthermore, it was identified that current requirements to
prescribe BM are msufficient. There are a number of publications that characterize the
pharmacokinetics and pharmacodynamics of monoclonal antibodies in Asian versus non-
Asian populations, and the biological effects of cytokines in Chinese and non-Chinese
patients [9]. but no similar studies have been done in South Africa.

The majority agreed that BM are not readily available to all clinicians, especially in the
public health sector. Here, the high cost of BM could be identified as the limiting factor.
Lastly, the side-effects associated with BM differ from that of chemical drugs (xenobiotics)
| 7], therefore most of the doctors acknowledged that there is still much to be learnt about the
adverse effects of biological agents.

The appropriate utilisation of any BM requires adequate knowledge of not only their
pharmacology, but also factors that determine appropriate response and safety U Bl Tt is
therefore of utmost importance for a clinician to take all available information into
consideration before prescribing BM in order for his/her patients to fully benefit 9]
Unfortunately, as supported by findings of this study, information and guidelines on BM is
still not generally available in standard textbooks or literature [2]. As such, it is suggested
that more lectures and seminars on BM should be held, and that specific guidelines for the
use of BM should be made available in textbooks. Furthermore, undergraduate medical
students should be better educated and trained on the basics of BM, which should be part of
the general Pharmacology curriculum. Overall, the knowledge of young doctors on BM
could only benefit from continuous professional education/improvement via seminars, CPD
events as well as workshops.

CONCLUSION

There is a general lack of knowledge on BM among newly qualified doctors; therefore, there
is a need to educate these young doctors about BM, and support them in the form of
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euidelines on the use of BM to ensure that current patients benefit. Furthermore. there is a
need for more emphasis on BM during undergraduate training.
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SUMMARY

Keywords: Biological Medicines, Monoclonal antibodies, Delphi method, Factors
influencing the use of Biological Medicines, Framework for use of Biological

Medicines

Biological Medicines are substances derived from animal or other biological origin, and are
used to treat, diagnose or prevent mainly inflammatory diseases and cancer. The use
thereof has grown worldwide and is aimed at improving the quality of life of patients.
However, in South Africa access to Biological Medicines remains limited. Unfortunately, the
use of Biological Medicines has presented challenges with regard to the requirements for
appropriate therapeutic responses and their side-effects. In order to obtain an appropriate
therapeutic response, appropriate patients have to be selected and continuously monitored

during therapy.

The two-fold aim of the study was to identify the factors influencing the utilization of
Biological Medicines in the Free State (South Africa), and to develop a framework for the
use of Biological Medicines in South Africa. Therefore the objective of the study was to
determine perception, knowledge of and training in Biological Medicines by clinicians who
have been practising for two years or less since graduating and to identify the factors that
might influence the prescribing of Biological Medicines by some doctors in the Free State.
It was also important to evaluate patient knowledge and experience with Biological
Medicines and identify the factors (age, gender, race, disease, patient perception, and
adverse effects) that might influence patient compliance with Biological Medicines in some
institutions in South Africa. The abovementioned helped to develop a framework for the

use of Biological Medicines in South Africa.

A cross sectional study design was used. The literature review was used as the foundation
to compile the questionnaires. The study consists of three different questionnaires, one for
the newly qualified doctors; one for the specialists who prescribed Biological Medicines as
well as the one for the patients who used Biological Medicines. The Delphi survey consisted
of the data generated through the previous phases of the study, which consisted of
literature cited, as well as three different questionnaires. For the purpose of this study, the
Delphi method was used as a tool for achieving consensus, where experts validated some

of the aspects and criteria with the view to draft a framework.
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As it was, out of the 79 newly qualified doctors in the Mangaung district (Bloemfontein) in
the Free State, 79,7% (n = 63) completed the questionnaire. There were 17 specialists that
prescribed Biological Medicines in the Free State, and 70,6% (n = 12) of them completed
the questionnaire. Biological Medicines do not have more adverse effects than
pharmaceutical agents. As it was, out of the 38 patients that used Biological Medicines and
were identified by the clinicians, 81,6% completed the questionnaire. In the Delphi
guestionnaire study, there were 15 panel members that responded out of 20 who received

the invitation.

In conclusion, there was a general lack of knowledge on Biological Medicines among newly
gualified doctors; therefore, there was a need to educate these young doctors about
Biological Medicines, and to offer support in the form of a framework on the use of Biological
Medicines to ensure that current patients benefit. The clinicians have limited knowledge of
the pharmacology of Biological Medicines and therefore there is still much to be learned
about the adverse effects of Biological Medicines. Furthermore, there is a need to educate
the prescribers, and to offer support in the form of a framework on the use of Biological
Medicines to ensure that current patients benefit and also to improve the procurement
process to obtain Biological Medicines. It was established that Biological Medicines are
improving the quality of life of patients. Seen from above, Biological Medicines have so far
had a positive impact on patient lives; therefore, there was a need expressed to make

Biological Medicines more available to patients who need it.

The framework containing the findings of the research will be brought to the attention of
the Biological Medicine Committee of South Africa, the Medicine Control Council, as well as
the National Department of Health. It will furthermore be recommended that the framework
that was developed may be adapted by the health care professionals who prescribe
Biological Medicines. The research findings were submitted to academic journals with a

view to publication, as well as presented at conferences.
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OPSOMMING

Sleutelwoorde: Biologiese Medisyne; Monoklonale teenliggaampies; Delphi-
metode; faktore wat die gebruik van Biologiese Medisyne beinvlioed; Raamwerk

vir die gebruik van Biologiese Medisyne

Biologiese Medisyne is middels wat van diere of ander biologiese oorsprong is, en word
gebruik om hoofsaaklik inflammatoriese siektes en kanker te behandel, diagnoseer of te
voorkom. Die gebruik daarvan het wéreldwyd toegeneem met die doel om die
lewenskwaliteit van pasiénte te verbeter. In Suid-Afrika is toegang tot hierdie middels
beperk. Ongelukkig het die gebruik van Biologiese Medisyne tot dusver uitdagings gebied
met betrekking tot die vereistes vir geskikte terapeutiese response en hul newe-effekte.
Ten einde geskikte terapeutiese response te bekom, word geskikte pasiénte geselekteer,

en deurlopend gemonitor gedurende terapie.

Die tweevoudige oogmerk van die studie was om die faktore wat die gebruik van Biologiese
Medisyne in die Vrystaat provinsie van Suid-Afrika beinvioed, te identifiseer en om ‘n
raamwerk daar te stel vir die gebruik van Biologiese Medisyne in Suid-Afrika. Derhalwe was
die doelwit van die studie om Vrystaatse dokters wat die afgelope twee jaar gegradueer
het, se persepsie, kennis en opleiding aangaande Biologiese Medisyne te bepaal, sowel as
om die faktore wat die dokters moontlik kan beinvioed in die voorskryf van Biologiese
Medisyne, te identifiseer. Dit was ook noodsaaklik om pasiénte se kennis en ervaring van
Biologiese Medisyne te identifiseer sowel as die faktore (ouderdom, geslag, ras, siekte,
pasiéntpersepsie en nadelige gevolge) te identifiseer ten opsigte van pasiént-inwilliging om

Biologiese Medisyne in sommige instellings in Suid-Afrika te gebruik.

'n Kruisdeursnee studie-ontwerp is in hierdie studie gebruik. Die literatuuroorsig is gebruik
as die fondasie om die vraelyste op te stel. Die studie bestaan uit drie verskillende vraelyste:
een vir die nuut gekwalifiseerde dokters, een vir die spesialiste wat Biologiese Medisyne
voorskryf sowel as een vir die pasiénte wat Biologiese Medisyne gebruik. Die Delphi-metode
het bestaan uit die data wat ingesamel is deur die vorige fases van die studie, wat bestaan
het uit die literatuuroorsig sowel as die drie vraelyste. Vir die doeleindes van hierdie studie
is die Delphi-metode gebruik as ‘n instrument om konsensus te bereik, waar kundiges
sommige van die aspekte en kriteria valideer met die oog om ‘n raamwerk daar te stel.
Vanuit die 79 nuut gekwalifiseerde dokters in die Mangaung-distrik (Bloemfontein) in die

Vrystaat, het 79,7% (n = 63) die vraelyste voltooi. Daar was 17 spesialiste wat Biologiese
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Medisyne in die Vrystaat voorskryf, en 70,6% (n = 12) van die spesialiste het die vraelys
voltooi. Biologiese Medisyne het nie meer newe-effekte as farmaseutiese middels nie. 'n
Totaal van 81,6% van die 38 pasiénte wat Biologiese Medisyne gebruik het en deur die
spesialiste uitgewys is, het die vraelys voltooi. Die Delphi-vraelys is deur 15 van die

uitgenooide 20 paneellede voltooi.

Laastens was daar ‘n gebrek aan kennis oor Biologiese Medisyne onder nuutaangestelde
dokters en was dit nodig om hierdie jong dokters onderrig te gee in die gebruik van
Biologiese Medisyne en om ondersteuning te bied in die vorm van ‘n raamwerk vir die
gebruik van Biologiese Medisyne en derhalwe huidige pasiénte te bevoordeel. Dokters het
nog heelwat onkundigheid ten opsigte van Biologiese Medisyne en derhalwe te leer van die
newe-effekte van hierdie soort medisyne. Voorts is dit belangrik dat dokters meer te wete
kom van die farmakologiese eienskappe van Biologiese Medisyne. Selfs verskaffers van
Biologiese Medisyne moet opleiding ontvang en moet die raamwerk ontvang om hulle by
te staan om huidige pasiénte te bevoordeel sowel as om verkrygingsprosesse te leer.
Biologiese Medisyne het ‘n positiewe impak op pasiénte se lewens. Gesien in hierdie lig,
was daar ‘n behoefte om Biologiese Medisyne meer toeganklik vir pasiénte te maak wat dit

nodig het.

Die raamwerk bestaan uit die bevindinge van die navorsing en sal beskikbaar gestel word
aan die Biologiese Medisynekomitee van Suid-Afrika. Ook die Medisynebeheerraad en die
Departement van Gesondheid sal dit ontvang. Daar word voorts aanbeveel dat die
raamwerk aangepas mag word vir professionele gesondheidswerkers wat Biologiese
Medisyne voorskryf. Die navorsingsresultate is aan akademiese joernale gestuur met die

00g op publikasie, of om as referate by konferensies te dien.
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