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ABSTRACT

Sarikaya, S. (2021). Common Side Effects, Adherence and Satisfaction of Patients
Using Biological Therapies for Rheumatologic Diseases. Yeditepe University
Institute of Health Sciences, Department of Clinical Pharmacy, MSc Thesis,
Istanbul.

Biological agents use have significantly improved the prognosis of rheumatologic
diseases (RD). Despite great therapeutic effects, many patients may not adequately
comply with these treatments. The aim is to study common side effects, adherence and
its barriers during therapy.

A descriptive cross-sectional study was conducted using a questionnaire tool in the
rheumatology service of a tertiary hospital. Patients diagnosed with one RD using a
biological agent were enrolled in the study. The questionnaire was adopted and modified
for the current study setting. Face validation was carried out following a forward
backward translation to the Turkish language. A written consent form was acquired and
the study design was approved by an ethical committee. Statistical analysis was carried
using SPSS version 25.

80 patients with RD were invited of whom 60 patients responded (75%). Among
responders, 76.7% were females with a mean age of patients 50.85 + 1.7 years. The
average duration of biological drug use was found significantly higher with infliximab
(6.48 £ 0.78 years) than the others (p=0.017). Most patients (63.33%) used biological
drugs for the first time. Of those who discontinued a biological therapy before; the most
common reason was ineffectiveness (55%) followed by infusion reactions (24%).
Common side effects include insomnia (18.33%), headache (15%), feeling restless (15%),
muscle stiffness (13.33%), blurred vision (11.66%), and difficulty to move (11.66%).

In conclusion, findings indicate that biologic therapy has few tolerable side effects, and
has a high rate of drug discontinuation mostly due to the ineffectiveness of the first agent
used.

Keywords: Biological drugs, side effects, treatment satisfaction, discontinuation
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OZET

Sarikaya, S. (2021). Romatolojik hastaliklarda kullamlan biyolojik ilaglarin yaygin
yan etkileri, uyun¢ ve hasta memnuniyetlerinin degerlendirilmesi. Yeditepe
Universitesi Saghk Bilimleri Enstitiisii, Klinik Eczacihk ABD., Master Tezi.
Istanbul

Biyolojik ajan kullanimi romatolojik hastaliklarin (RD) prognozunu 6nemli dlciide
iyilestirmektedir. Iyi terapotik etkilerine ragmen, ayni zamanda da birgok hasta bu
tedavilere yeterince yanit vermemektedir. Calismanin amagi, biyolojik ilaglarin yaygin
yan etkilerinin, hasta memnuniyeti ve uyuncunun degerlendirilmesi ile tedavi sirasindaki
engellerin gozlemlenmesidir.

Ugiincii basamak bir hastanenin romatoloji servisinde anket araci kullanilarak
tanimlayici, kesitsel bir ¢alisma yapilmistir. Biyolojik ilag kullanmakta olan ve bir RD
tanis1 konan hastalar ¢alismaya dahil edilmistir. Anket, mevcut ¢alisma ortami ig¢inde
kabul edilip, degistirilmistir ve yiizyiize validasyon ile ¢ift yonlii Tiirk¢e-Ingilizce geviri
yapilarak hazirlanmigtir. Calismanin etik kurul tarafindan onay1 alindiktan sonra
baslanmis ve calisma dncesinde hastalardan yazili bir onam formu almmustir. Istatistiksel
analiz SPSS versiyon 25 kullanilarak yapilmastir.

Calismaya 80 hasta davet edilmis ve ¢alisma sonunda 60 hasta (%75) dahil olmustur.
Calismaya katilan hastalardan %76.7'si kadindir ve hastalarin ortalama yagi 50.85 +
1.7°dir. Ortalama biyolojik ila¢ kullanim siiresi, infliksimab kullanan hastalarda (6.48 +
0.78 yil) digerlerine gore anlamli derecede yiiksek bulunmustur (p=0.017). Hastalarin
cogunlugu ise (%63.33) ilk kez biyolojik ila¢ kullanmaktadir. Daha 6nce biyolojik ilag
tedavisini birakanlarin en yaygin nedeni etkisizliktir (%55), bunu infiizyon reaksiyonlari
(%24) izlemektedir. Yaygin yan etkilerler; uykusuzluk (%18.33), bas agris1 (%15),
yorgun hissetme (%15), kas sertligi (%13.33), bulanik géorme (%]11.66) ve hareket
etmekte giigliik (%11.66) seklindedir.

Sonug olarak, bulgular, biyolojik tedavinin tolere edilebilir ve yan etkilerinin az
oldugunu, ayrica biyolojik ajan birakma oranin en fazla etkisizlik nedeni ile yasandigini
gostermektedir.

Anahtar kelimeler: Biyolojik ilaglar, yan etki, tedavi memnuniyeti, ila¢ birakma
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1. INTRODUCTION and PURPOSE

Rheumatologic diseases are autoimmune diseases with unknown etiopathogenesis
but chronic inflammation in the pathogenesis (1). Rheumatologic diseases have a high
morbidity and mortality rates, affects the life quality of patients, considering their
chronicity, various organ involvement and comorbidities. The standard treatment relies
on immunosuppression to control disease activity and reduce immune system
overactivation. Conventional synthetic disease modifying antirheumatic drugs
(DMARDs) and biological DMARDs have significantly improved the prognosis of
rheumatologic diseases, but despite great therapeutic advances, many patients may not
respond adequately to these treatments. Long-term drug therapy may be required for long-
term remission (141). Still, biological drugs have begun to widely used in the treatment
of rheumatologic diseases by enlightening the inflammation pathway and most of the
immune system in the pathogenesis (2).

The treatment, which uses molecules in protein structure produced from living
cells with biotechnological methods, is called "biological therapy"” (3). Although they
have widely used in the treatment of rheumatoid arthritis, they are using in other
rheumatologic diseases such as ankylosing spondylitis, systemic lupus erythematosus
psoriatic arthritis, juvenile idiopathic arthritis, Behcet’s disease, familial mediterranean
fever (5).

Biological drugs inhibit disease activity by blocking specific pathways and signals
of inflammation. Biological drugs used today to show these effects through 3
mechanisms. The first is to block the activities of pro-inflammatory cytokines such as
tumor necrosis factor-alpha (TNF-a), interleukin-1p (IL-1), interleukin-6 (IL-6), which
play an important role in inflammation. Others are suppressing inflammation by targeting
T and B lymphocytes (3). In this way, biological drugs act on the pathogenesis of the
disease by making a 'targeted therapy', not the entire immune system (3). However,
biological drugs are used in patients resistant to standard therapy because of their not
first-line therapy is the high cost and potential side effects of biologics (2,3,5).

The most common side effects during biological treatments are infusion reactions
(dyspnea, high or low blood pressure, severe headache, vomiting, itching, urticaria),

injection site reactions (itching, swelling, redness that can last up to a week), and



opporcunistic infections. One of the critical side effects that may occur during the use of
biological drugs especially with anti TNF-o agents is mycobacterium tuberculosis
infection. In addition, as biological drugs suppress the immunologic response, they can
cause many infections such as upper respiratory tract infections, urinary tract infections
and fungal infections (3,4).

Although, hepatotoxicity, lymphoma and malignancies, lupus-like disease, colon
perforation, increased lipid levels, depression, suicidal tendency, vision problems,
difficulty in walking and speaking are among the other uncommon side effects (3,4)

Many clinical studies have been conducted on the efficacy and safety of biological
drugs to understand the side effects and patient concerns (5). According to the Cochrane
network meta-analysis, patients who received biological therapy were more likely to
discontinue treatment due to opportunistic infections, tuberculosis, drug side effects, and
other side effects related to biological drugs (7). There are many studies about safety and
effects of biological drugs, but the discontinuation and switching of biological drugs
groups are big problem in the therapeutic period and the knowledge related to this topic
are very limited in the lecture. Although many studies on the safety and pharmacologic
effects of biological drugs are needed yet, there is no questionnaire study evaluating the
satisfaction of drugs used by patients receiving biological therapy.

In the questionnaire, the first parts were adapted for the patients who are receiving
biological treatment for their rheumatologic disease, based on the study named "Brief
Medication Questionnaire”. So, this questionnaire is one of use more frequently in the
assessment of drugs, it was slightly modified according to the properties of biological
drugs. In the last part, a table containing with biological drug side effects was prepared

by evaluating general drug side effects.

In this study, we aimed to conduct a questionnaire study that evaluates the drug
satisfaction, side effects and discontinuous of patients during chronic treatment period.
Therefore, the goal of the study is to evaluate the satisfaction, discontinuation and safety
of biological drugs with a survey study. It will be performed by the modified
questionnaire and it use as an evaluation tool in rheumatology patients using biological

drugs.



2. LITERATURE REVIEW
2.1. Biologics

The term biological agent "biological” concept comes from recombinant DNA
technology, and living cells in the production of the agents are used instead of chemical
synthesis. Monoclonal and polyclonal antibodies, peptides, oligonucleotides, therapeutic
genes, recombinant proteins, DNA and recombinant vaccines are evaluated in the
biological agent (8). The suffixes at the end of the drugs also provide information about
their molecular structures. Such as, -mab is used for monoclonal antibodies and
fragments, -cept is used for fusion proteins (2). Currently, biological agents are used in a
variety of disorders and are also frequently used drugs in rheumatology practice.

After the discovery of cytokines such as endogenous pyrogen (IL-1) and
interferon in the 1950s, the number of studies on cytokines in immunology began to
increase. In 1974, the concept of "cytokine", which is a combination of the words "cyto"
meaning cell and "quinine™ meaning hormone, was introduced (9). In the 1970s and 80s,
Skurkovich et al. Demonstrated that the interferon level in the circulation increased with
immun deficiencies patients. They suggested that patients can be treated with interferon
neutralization. Thus, they pioneered the idea of anti-cytokine therapy (9,10) In 1975,
Kohler et al. Initiated the first studies of monoclonal antibody technology using
immortalized cell cultures (11). Another breakthrough for anti-cytokine treatments was
the demonstration of Beutler et al. In 1985 that the TNF antibody protected mice from
bacterial septic shock (9,12).

The successive discoveries, helped clarify the roles of cytokines in autoimmune
diseases. Studies on this subject accelerated after the 1990s. Rheumatoid arthritis (RA),
systemic lupus erythematosus (SLE), ankylosing spondylitis (AS), psoriatic arthritis
(PSA), psoriasis (PS), Crohn's disease (CD) etc., considered under the title of chronic
diseases of inflammatory and autoimmune. The roles of T and B cells, innate immune
element cells, and cytokines released by these cells have been discovered (13).

Explaining the physiopathological mechanisms in RA, which is common in
society, especially from autoimmune diseases, has been an important development in
biological treatments (13). The determination of the roles of TNF-a and other similar
cytokines in RA led to the idea of targeting these cytokines in treatment. Indeed, the use

of soluble TNF receptor etanercept in 1998 and the chimeric monoclonal TNF antibody



infliximab began in 1999 for patients resistant to conventional therapies (Disease
Modifying Antirheumatic Drugs-DMARDs). Additionally, the Food and Drug
Administration (FDA) approved the treatment. After this date, other anti-cytokine
therapies, anti B-cell therapies, T and B cell co-activation signal inhibitors rapidly came
into use in the rheumatology clinic. Over time, these types of medications started to be
used in diseases other than RA (14,15).

2.2. Tumor Necrosis Factors

Tumor Necrosis Factor (TNF) is a polypeptide cytokine that has an crucial role in
innate and adaptive immun system, cell differentiation, and cell apoptosis. There are two
types of TNF, TNF-alpha (TNF-o) released from active macrophages and TNF-beta
(TNF-B) released from active T cells (16). TNF alpha has a crucial role in the
pathogenesis of RA, AS, PsA, CD, and many other systemic autoimmune diseases (4).
TNF-a has two different types, transmembrane TNF (tmTNF) and soluble TNF (sTNF).
First, TNF-a is synthesized in the cell and the precursor form, tmTNF, is released to the
cell surface. tmTNF is converted by TNF alpha converting enzyme (TACE) into the
biologically active of sTNF-alpha and thereby released from the cell. Although TNF
alpha producing cells are mainly monocytes and macrophages, B and T cells, mast cells,
and fibroblasts can synthesize TNF-a. The effects of TNF-o are provided by two
structurally different receptors, TNF-R1; p55 and TNF-R2; p75. While p55 (55 kD) is
commonly found on the surface of many cells, p75 (75 kD) is found much more
frequently on hematopoietic and endothelial cell surfaces, however TNFRs are not found
on erythrocytes (4,16). Both receptors can elicit antiapoptotic pro-inflammatory signals
by activating nuclear factor (NF) k-B or mitogen-activated protein kinase (MAPK)
pathways. In addition, p55 can elicit apoptotic anti-inflammatory signals with the Fas-
associated death domain (FADD) and caspase-8 (17). sSTNF and tmTNF can bind to either
receptors. However, p75 is characteristically found in immune cells and is exclusively
stimulated by tmTNF (18).

TNF-a increases the phagocytosis capacity of macrophages, stimulates the release
of various cytokines, enables adhesion molecules to come to the cell surface, and collect
immune cells at the infection site. TNF-a is an essantial cytokines in the continuity of the
granuloma structure. In short, TNF-alpha plays an important role in regulating the Thl



immune response against intracellular bacteria and viral infections and a potent stimulator

of the inflammatory response, which is the main regulator of innate immunity (19,20).

2.2.1. TNF Inhibitors

Understanding the position of TNF alpha in inflammation, TNF antagonists have
been used for diseases related with joint inflammation and destruction.
The biological effects of TNF-a are showed in Table 2.1. (3).

Table 2.1. The biological effects of TNF-a

Presentation of adhesion molecules (such as E-selectin and ICAM 1)
Synthesis of proinflammatory cytokines (IL-1, IL-6, GM-CSF)
Synthesis of chemokines (such as RANTES, IL-8, MIP-1)
Stimulation of T cell, B cell, and macrophages

Inhibition of regulatory T cells

Matrix metalloproteinase enzyme induction

Increased RANK ligand (RANK-L) presentation

Apoptosis induction

Anti-viral and anti-tumor effects

Note: ICAM-1; Intercellular Adhesion Molecule 1. GM-CSF; Granulocyte Macrophage Colony-
Stimulating Factor. MIP-1; Macrophage inflammatory protein-1.RANK-L; receptor activator of nuclear

factor kB Ligand.

The inhibition of the biological effects of TNF alpha explains most of the results
obtained via anti-TNF treatment. For example, the reduce in the neutrophils is explained
by the suppression of GM-CSF (granulocyte-macrophage colony-stimulating factor) as a
result of TNF inhibition. Since VEGF (vascular endothelial growth factor) inhibition
reduces edema and capillary leakage, the suppression of VEGF as a result of TNF
inhibition provides rapid regression of swelling in the arthritic joint. The reason for the
decrease in acute phase responses is the result of rapid inhibition of other

proinflammatory cytokines as well as TNF inhibition (4).



TNF-a inhibition occurs by two mechanisms. First, a monoclonal antibody is
created against TNF-a, and this biological agent inhibits its action by binding to TNF-a.
While naming, the suffix -mab is added to the end. The other is to create a receptor fusion
protein, which has the same structure as TNF receptors. Thus, the cytokine that binds to
the receptor fusion protein cannot show the effects. While naming the biological agents,
the suffix -sept is added to the end of the molecules (16).

2.2.2. TNF-a and Rheumatological Diseases

TNF alpha is an essential cytokine involved in the pathogenesis of many
inflammatory and immunologic diseases as RA, AS, juvenile rheumatoid arthritis (JRA),
PsA, psoriasis (PS), and Crohn's disease (CH). Therefore, anti-TNF agents can be used
successfully in the treatment of these diseases. Indeed, the efficacy and safety of various
TNF inhibitors have been demonstrated in several clinical research. Therefore, the
success of TNF inhibitors in rheumatology practice leads and encourages other biological
treatments (3,4).

2.2.3. Infliximab

In a 1993 study, the monoclonal anti-TNF antibody cA2 was developed and
pioneered a new treatment method for RA patients (21). The molecule name later became
infliximab and firstly approved for Crohn's disease in 1998 and then for RA treatment in
1999 (4).

Infliximab (INF) is a chimeric monoclonal antibody formed with combining the
human IgG1x constant region with the mouse antigen-binding region (22). The molecule
is generated from the mouse myeloma cell line transfected with the DNA clone coding
for cA2. Infliximab binds to either STNF alpha and tmTNF alpha with high affinity, thus
neutralizing its effect by inhibiting the binding of receptors to TNF alpha. Infliximab does
not attach to TNF-B. Due to TNF-o blockage, infliximab decreases the level of
proinflammatory cytokines such as IL-6 and IL-1, prevents leukocyte migration by
inhibiting endothelial cell permeability, inhibits the synthesis of adhesion molecules from
endothelial cells and endothelial cells, and prevents eosinophil and neutrophil activation.
INF, inhibits the bioactivity of fibroblasts, T and B lymphocytes, neutrophils, endothelial
cells, and epithelial cells (4,23).



The half-life of infliximab is 7-12 days, and the dose is 3 mg / kg for RA patients,
5 mg / kg for AS and PsA patients, and doses are initially given every 0, 2, 6 weeks and
then every 6-8 weeks. Because of the infusion reaction potency (dyspnea, high or low
blood pressure, severe headache, vomiting, itching, urticaria), the first application is given
as an i.v. infusion for 2 hours, if the patient can tolerate the subsequent applications,
infusion can be reduced to 1 hour (3,13, 24).

Infliximab is FDA approved for RA with methotrexate (MTX), PsA, AS, CD,
pediatric CD, and ulcerative colitis (UC) (13,24).

2.2.4. Etanercept

Etanercept (ETA) is a human TNF receptor p75-Fc fusion protein obtained by
combining 2 human TNF receptor p75 and human IgG1l-Fc protein produced by
recombinant DNA technology. The molecule formed is a dimeric, soluble TNF-R binds
to TNF-a and TNF-B known as, LT-a (lymphotoxin-alpha), with high affinity and
specificity (16, 36).

The receptor on the TNF trimer binds to two of the three sites and prevents the
proinflammatory response by blocking the functions of TNF. Due to these properties,
ETA causes a decrease in tissue adhesion molecule expression and soluble adhesion
molecule level and prevents inflammatory cell migration by blocking the stimulating
effect of TNF-o on cells (4,16).

Approved for the treatment of RA, JIA, AS, psoriasis, and PSA. Etanercept is the
first TNF inhibitor approved by the FDA to treat RA. The mean half-life of ETA is 102
+ 30 hours and is administered by subcutaneous (sc) injection of 25 mg twice a week or

50 mg once a week (3,24).

2.2.5. Adalimumab

Adalimumab (ADA) is a fully human 1gG1 monoclonal anti-TNFa antibody. It is
manufactured with phage-display technology and cannot be distinguished structurally or
functionally from native human 1gG1. Like other monoclonal anti-TNF agents, ADA
binds both sSTNF and tmTNF, shows high specificity and affinity for TNFo and does not
bind to TNF-B (3,25,26).



By binding ADA to TNF-a, the interaction with the receptors attached to the
membrane cannot occur and the biological function is neutralized. ADA activates the
classical complement pathway by binding to TNF-a and initiates antibody-dependent
cell-mediated cytotoxicity. Thus, ADA induces apoptosis in cells expressing TNF-o and
causes cell destruction. Since studies have determined that there is a long half-life with
15 to 19 days (average 14 days), drug administration is applied every two weeks (27,28).
Adalimumab is administered as sc injection of 40 mg every two weeks (24).

Approved for the treatment of RA, JIA, PsA, CD, severe AS, UC, and psoriasis
by the FDA (13,24).

2.2.6. Golimumab

Golimumab is a TNF-alpha-specific human IgG1 kappa monoclonal anti-TNF-a
antibody. In 2009, Golimumab was approved for the moderate to severe active RA with
MTX, in the treatment of active PSA or active AS with or without MTX and other
DMARD:s. It binds to STNF and tmTNF.

The half-life is about 2 weeks and the administration of the medication is
subcutaneously or intravenously. On the same day every month, 50 mg sc once a month
or 2 mg/kg 1V at 0. and 4. weeks and then every 8 weeks. (29,30,31).

2.2.7. Certolizumab Pegol

Certolizumab pegol (CZP), a new anti-TNF alpha agent, is also known as
CDP870. Like other monoclonal antibodies, certolizumab neutralizes by binding to both
STNFa and tmTNFa. CZP is a recombinant humanized anti-TNF-a monoclonal antibody
and Fab (fragment antigen binding) pegylated with polyethylene glycol (PEG) (3,13).

Pegylation refers to the attachment of PEG groups to proteins by covalent bonds.
Pegylation allows CZP to reach the inflamed area more easily and stay there longer. In
addition, Pegylation decreases the renal clearance of CZP, increasing the duration of
remain in circulation and thus its effectiveness. Since certolizumab consists of only a
single Fab fragment, if not pegylated, it cannot remain in circulation for long periods and
cannot be effective (32,33).

This new molecule has two properties that distinguish from the other TNF

inhibitors. The first is the molecule is pegylated, the other is the Fc (Fragment



crystallizable) part is absent. The IgG molecule, which can be considered as the prototype
of immunoglobulins (1g), consists of two Fab and one Fc fragment, the function of the
Fab regions is to bind the antigen and the Fc region to interact with complementary
proteins. Unlike others, CZP does not have an Fc region. Therefore, in vitro complement-
dependent or antibody-dependent cellular cytotoxicity mediated not cause. Another
advantage provided by the lack of the Fc region is low potential immunogenicity (34, 35).

Certolizumab pegol is approved for the treatments of RA, CH, PsA, and AS. The
adult dose of CZP is 400 mg at the 0, 2, and 4 weeks, and then 200 mg of SC injection

every two weeks (24).

2.2.8. Adverse Effects

Common adverse effects of TNF alpha inhibitors are infusion reactions, injection
site reactions, and infections.

Injection site reaction is common, especially in subcutaneous injectable drugs.
Rarely, is severe enough to require discontinuation of the drug. This allergic reaction,
which is seen as swelling, redness, itching, and pain in the application area, can last up to
7 days and generally does not require treatment.

Infusion reactions are also allergic side effects that can happen up to 24 hours after
infusion, such as severe headache, shortness of breath, rapid or weak pulse, nausea, and
vomiting. Sometimes, in severe cases, it can be seen as anaphylactic shock. The rapid
infusion increases this risk of the side effect, it can be reduced by decreasing the infusion
rate. To prevent mild reactions, paracetamol, antihistamines, and short-acting
corticosteroids are given before the infusion.

The most important side effects include all types of infections, especially
tuberculosis and fungal infections. TNF alpha is an important pro-inflammatory cytokine
in body defense. Granulomatous infections and tuberculosis are particularly common in
TNF-o deficiency, because TNF plays an crucial role in granuloma formation and
maintenance (3, 24).

Therapy with the anti-TNF agents should not start in the active infection or
patients with recurrent infections. Before starting treatment, screening for tuberculosis is
done for patients. Patients whose tuberculin skin test (TST) is less than 5 mm or whose
interferon gamma-mediated test (IGRA) is negative can be initiated without isoniazid



(INH) prophylaxis. Those with a TST of 5 mm or more or who are positive for IGRA are
considered to have latent TB (tuberculosis) and INH treatment is started one month before
the anti-TNF treatment and given for 9 months (3, 120, 121).

Long term use of TNF-a inhibitors can lead to cancer, especially skin cancer and
lymphoma. In addition, demyelinating diseases may occur or exacerbated during
treatment, especially multiple sclerosis has been reported. Patients with congestive heart
failure should not use TNF-a inhibitors because they can make heart disease worse (3,
122).

2.3. B-Cell Inhibitors

The most vital part of humoral immunity and an important component of the
adaptive immune system are B lymphocytes that can activate the functions of antigen-
presenting cells as well as direct antigen presentation. They have also a regulatory role in
activation and differentiation of T cell, differentiation of follicular dendritic cells, and the
organization of germinal center-like structures in the RA synovium. Since B lymphocytes
are the precursor cells of plasma cells, they are also responsible for antibody production
(38).

However, B lymphocytes can also be pathogenic and are responsible for the
etiopathogenesis of many rheumatologic diseases such as SLE and RA. (38) For example,
unlike normal individuals, B cells hyperactivity occur spontaneously produce large
amounts of immunoglobulin in SLE patients. As the hyperactivity of B cells is
characteristic of many autoimmune diseases, with targeting b cell-specific antigens such
as CD20 depletion of b cells can be achieved (1).

B cells provide immune response through secretion of cytokines, antigen
presentation, autoantibody production, and co-stimulation of T cells. Therefore, the

discovery of new B-cell-targeted biological therapies is increasing (37).

2.3.1. Rituximab

The most widely used approach for B cell depletion today is targeting B cell
surface molecule, CD20 which is a hydrophobic transmembrane protein found on the

mature B-lymphocytes and B-cell precursors.
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Rituximab (RTX) is a chimeric mouse / human 1gG1 monoclonal antibody raised
for the CD20 protein. The Fab domain of rituximab binds to the CD20 antigen, and the
Fc domain mediates immune effector functions mediating in vitro B-cell lysis (39,40).

RTX causes the depletion of the B cell by binding to the surfuce molecule CD20
with three different mechanisms, induction of apoptosis, complement dependent and
antibody-dependent cellular cytotoxicity. Thus, inflammation is reduced by decreased
antigen presentation to T lymphocytes and inhibition of the production of
proinflammatory cytokines (41).

Rituximab is approved by the FDA in 2006 for moderate to severe RA with MTX
(or other DMARDSs) who have inadequate response to TNF-a inhibitors. RTX is also
option for treat microscopic polyangiitis, granulomatosis polyangiitis (GPA, Wegener
granulomatosis), and non-Hodgkin lymphoma (38,42).

Treatment is done in cures. RTX is administered as 1000 mg 1V infusion at 1. and
15. days, then if necessary, the cure can be repeated every 6-9 months. Because of the
risk of infusion-related reactions, RTX should be given by slow infusion, and
paracetamol, antihistaminic or intravenous corticosteroid (usually 100 mg

methylprednisone) should be given 30 minutes before treatment (24,41).

2.3.2. Adverse Effects

The most common adverse effects of RTX is infusion- related reactions with a 30
percent frequency and can include itching, urticaria, fever, throat irritation, nausea,
headache, hypotension, or hypertension. These symptoms can arise because of B cell
lysis. In the second cure, the frequency drops to about 10 percent, partly due to the
reduction of B cells in the first infusion. Anaphylaxis is rare. Pre-medication is given to
the patient because it reduce the risk of an infusion reaction. Therefore, patient monitoring
is required during the application (3,39,41).

B cell inhibitors are not given in the presence of active infection and before
treatment serology for Hepatitis B virus (HBV) should be done because HBV reactivation
is likely to occur. After repeated treatments, immunoglobulin levels, especially IgM and
IgG, decrease, although this may cause serious infections, its direct relationship with
immunoglobulins is not clear. In rituximab treatment, reactivation of tuberculosis is

uncommon. Progressive multifocal leukoencephalopathy (JC virus) is not a common

11



complication of RTX, although it is commonly in patients receiving multiple
immunosuppressive therapy. There is no effective treatment and usually fatal (41,42,43).

2.4. Interleukin-1 Inhibitors

Interleukin-1 causes the increase of inflammatory mediators such as
prostaglandins by stimulating synoviocytes and osteochondrocytes, and cartilage
destruction and bone erosion by matrix metalloproteases (44).

There are three ligands in the IL-1 family, namely IL-1a, IL-1B, and IL-1 receptor
antagonist (IL-1Ra). In the inflammatory response, IL-1a and IL-1p the ligands (IL-1
and L-1a) play a critical role with an agonistic activity (3).

According to study conducted on mice, has been shown that the stimuli causing
the erosive, chronic arthritis are insufficient in mice with interleukin-1p deficiency, and

autoimmunity and arthritis develop spontaneously in mice with IL1Ra deficiency (45).

2.4.1. Anakinra

Interleukin-1 receptor antagonist is important for the IL-1 activity regulation
because the imbalance between interleukin-1 and IL-1Ra results in inflammation.
Anakinra is the human recombinant form of IL-1Ra. The half-life is 4-6 hours, and it
should be applied every day due to the short half-life. Its clearance is reduced in renal
failure (creatinine clearance is 75% in patients with <30 ml / min). The daily dose is 100
mg/kg subcutaneously and anakinra can be used in combination with methotrexate but
not recommended for use with anti-TNF agents (44).

In rheumatology, used in adult-onset JIA, cryopyrin-associated periodic syndrome
(CAPS), and Behget's Disease (41).

MTX-resistant RA patients are approved for use with anakinra, but it is less
effective than other biological drugs and no longer recommeded in the American College

of Rheumatology (ACR) treatment procedure (46).
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2.4.2. Adverse Effects

Interleukin inhibitors are a relatively safe therapy. The most common adverse
effects are prone to infections, usually upper respiratory tract infections (3).
Injection site reactions such as itching, swelling and redness, are seen more

frequently in the treatment of anakinra and is hardly associated with tuberculosis (1).

2.5. Interleukin-6 Inhibitors

Interleukin-6 is proinflammatory cytokine. IL-6 is released by monocytes,
keratinocytes, B cells, T cells, endothelial cells, fibroblasts, mesenchymal cells, and some
tumor cells. IL-6 has a many biological activities on the immune system and
hematopoiesis, regulation response, inflammation, and oncogenesis. (3,47)

IL-6 and IL-6 receptors show a critical part in the initiation and progression of
immune system dysfunction. Apart from its part in the inflammation response and the
pathogenesis of arthritis, IL-6 is also part of the inflammatory pathogenesis of
gastrointestinal system diseases, cardiac diseases, and visual disorders (48). Disruption
of the balance between IL-6 and soluble receptor of IL-6 causes an increase the cell
surface receptors’ number, intracellular signaling, and an increase in cytokine production

and release (49).

2.5.1. Tocilizumab

Tocilizumab (TCZ) is a human monoclonal antibody developed against the IL-6
receptor. While inhibiting the binding of IL-6 receptors, TCZ does not inhibit other
cytokines of the IL-6 family. Although it blocks IL-6 activity, not extends the half-life of
IL-6 that cannot bind to its receptors. Despite TCZ is an 1gG1 antibody, not cause
antibody-mediated or complement-mediated cellular cytotoxicity in cells presenting IL-
6R (50).

The FDA licenced TCZ for use of rheumatoid arthritis and systemic JIA. TCZ can
be given with MTX or other DMARDSs for RA or can be given as monotherapy in patients
with intolerance or contraindication. For RA therapy, TCZ is given as 1-hour infusion
every four weeks, at a dose of 4 mg/kg initially and in case of clinical unresponsiveness,

8 mg/kg. In rheumatoid arthritis cases, the half-life is concentration-dependent, and
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approximately 11 days for the 4 mg/kg dose given every four weeks and 13 days for the
8 mg/kg dose (47,51).

2.5.2. Adverse Effects

The most common adverse effects are upper respiratory tract infections,
nasopharyngitis, headache, increased transaminases, and abdominal pain (47-50).

As the duration of TCZ use increases, the incidence of infection does not increase
and remains stable. Serious opportunistic infections such as tuberculosis can be seen
rarely. As with anti-TNF agents, screening for latent TB should be performed in
accordance with the guideline and the rules stated in the guideline should be followed.

Although rare, there is a risk of developing diverticular perforation in the colon in
TCZ treatment. Considering the possibility of diverticulitis and colon perforation, the
frequency of serious infections is more common in patients over 65 years of age and more
caution should be exercised in elderly patients.

After TCZ treatment, elevated transaminases, neutropenia and thrombocytopenia,
and increased cholesterol and triglyceride levels can be seen. Therefore, serology should
be checked every 4-8 weeks.

During the infusion, a decrease or increase in blood pressure, headache, and skin
reactions occurs within the first 24 hours, known as an infusion reaction. Anaphylactic
reactions can be seen rarely (3,47).

2.6. Interleukin-17 Inhibitors

Interleukin-17 (IL-17) inhibitors are current therapeutic agents that act by
inhibiting cytokines released from Th 17 cells or blocking the receptor binding.

IL-17 family has six members named from A to F, and the most important ones
are IL-17A. IL-17A is produced specifically by the Th17 cell subgroup. IL-17 receptors

are found in fibroblasts, macrophages chondrocytes, monocytes, and osteoblasts (51).
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2.6.1. Secukinumab and Adverse Effects

Secukinumab is a selectively targeted interleukin 17A monoclonal antihuman
antibody of IgG1/kappa isotype, and inhibits the relationship with IL-17RA (52). In this
way, secukinumab inhibits the release of tissue damage mediators, chemokines, and
proinflammatory cytokines (53).

Secukinumab was licenced by the FDA for plaque psoriasis in 2015, psoriatic
arthritis, and AS in 2016 (52). Secukinumab shows rapid response and continuous
symptom reduction in AS, RA, and PsA (54). Initial loading doses are 150 mg
subcutaneous injection at 0, 1, 2, 3, and 4 weeks, then 150-300 mg monthly.

Used in therapeutic doses, secukinumab can completely neutralize IL-17A
without neutralizing IL-17F, affecting Th1 pathway or Th17 functions. Thanks to target
specification of secukinumab cause less side effects than alternative therapies (55). As
with other biologic, infection is a common side effect. TB status should be evaluated

before treatment (41).

2.7. Rheumatological Diseases
2.7.1. Rheumatoid Arthritis

Rheumatoid arthritis (RA) is a disease that cause progressive damage to the tissues
around the joints, especially affecting the synovial joints and synovial tendon sheaths.
The most prominent feature of the disease is inflammatory synovitis that keeps the
peripheral joints in shape (56,57).

The incidence of the disease is 1% on average worldwide (59). In a new series
reported from Turkey, the prevalence of RA was determined as 0.32% (58).

The disease is associated with age and gender. Womans are more likely to RA,
like many other autoimmune diseases. The average female / male incidence rate can be
considered as 3/1. As the age progresses, the incidence of women/men decreases (60,61)

Genetic and environmental factors display an essential role in the pathogenesis.
However, the higher incidence in women compared to men is thought to be due to
hormonal factors (62). Oral contraceptives and pregnancy have a protective effect on
development of RA. During pregnancy, 75% of RA patients go into remission. However,

exacerbations usually begin after birth (63).
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Human Leucocyte Antigen (HLA) genotype determination has an essantial role in
determining the response to treatment, risk and disease severity. While the disease is
milder in DR1 gene positive cases in RA patients, the disease is more severe in HLA DR4

gene positive cases (63,64)

2.7.1.1. Pathogenesis

In rheumatoid arthritis, plasma cells, T and B lymphocytes, mast cells,
macrophages, and synovial fibroblasts, activated stromal cells, and damaged extracellular
matrix is densely found in synovial tissue (56). The fact that these cells infiltrate the
synovial environment creates excessive TNFa expression, which displays an important
role in the inflammation cascade. TNFa has a role in both synovial inflammation
formation and joint damage. Through TNFo, T and B lymphocyte, macrophage, and
synovial fibroblast activation is maintained. Another increasing mediator in the
environment is IL6. Like TNFo, IL-6 maintains the continuation of inflammation and
joint damage. IL-1, one of the other proinflammatory cytokines, is less effective than IL-
6 in pathogenesis of RA but is effective in pathogenesis of juvenile rheumatoid arthritis
and Still's disease. In rheumatoid arthritis, the most affected cells in the joints are synovial
and cartilage cells. It is believed that increased proinflammatory cytokines in the
environment differentiate synovial cells into fibroblast-like and macrophage-like cells.
Fibroblast-like synovial cells have been found to attack the cartilage tissue in
experimental models of RA. Otherwise, the receptor activataion of the nuclear factor k B
ligand (RANKL) expressed by T and B lymphocytes also fibroblasts increases osteoclast
transformation and activity with binding to its receptor (RANK) on pro-osteoclasts. Thus,
due to increased osteoclast activity in the bone tissue erosions develop. (57,65) It is
thought that joint damage develops when all these come together. It is not yet clear which
is the first mechanism to be triggered in this chain of events. In some sources, argued that

fibroblast-like synovial cells are the factor initiating joint damage (57).

2.7.1.2. Clinical Presentation

In 3/4 of the patients, the disease starts slowly and insidiously. Swelling and
morning stiffness occur in joints within weeks or months. Joint pain, low-grade fever,

fatigue, and loss of appetite, begin to appear. Joint stiffness tends to be symmetrical also
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affects the small joints of the ankles, hands, and feet. The number of joints involved
increases over time. Joint stiffness usually worsens in the morning and lasts up to 30
minutes and can last all day. Acute or subacute onset is seen in 1/4 of the patients.
Metacarpophalangeal, wrists, and proximal interphalangeal joints are more frequently
affected. Knees, elbows, and metatarsophalangeal joints are also highly clinical. In
particular, cervical C1 and C2 joints may be involved in the hips and shoulders, ankles,
and cervical region. It is not unusual for dorsal and lumbar vertebrae, sacroiliac joints and
distal interphalangeal joints to be involved in RA. Hip joints are also rare. In RA, all organ
systems can be affected. In general, the number and severity of the features of extra-
articular findings vary according to the severity and duration of the disease. In addition,
it is known that mortality is increased in patients with extra-articular involvement. Extra-

articular findings are more common in seropositive patients (46,67,68).

2.7.1.3. Laboratory

For the RA diagnosis, there is no specific test. However, rheumatoid factor (RF)
is the classic auto-antibody in RA and occurs against the Fc fragment of human IgG
molecules. RF is positive in 60-80% of patients but is not specific. RF positivity can seen
with 5% of healthy people. In addition, RF can be detected in the blood in other
rheumatological diseases such as Sjogren's Syndrome, sarcoidosis, SLE and infective
diseases as hepatitis B, tuberculosis, and infectious mononucleosis (69).

In addition, Anti-Cyclic citrullinated peptide (Anti-CCP) types are also increasing
in importance. Anti-CCP is one of the autoantibodies against citrulline peptides and is

more sensitive and specific in the RA diagnose (57,69).

2.7.1.4. Diagnosis

Classification criteria have been established in order to determine the stage of RA
and to arrange the therapy accordingly.

First, in 1956, the American Rheumatology Association (ARA) developed criteria
for diagnosing rheumatoid arthritis. As studies increased, the content and number of
criteria changed, including revising the duration of joint complaints. Criteria were
developed several times by the committees, including 1958, 1966, and 1983. The ARA
criteria in 1987 remained valid until 2010.
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In 2010, ACR and European League Against Rheumatism (EULAR) jointly
regulated the final classification criteria for rheumatoid arthritis. 2010 criteria; Contrary
to the 1987 ARA criteria, also includes patients with early rheumatoid arthritis and
different arthritis patterns.

Patients with synovitis and no other symptoms are candidates for evaluation. The
criterion that the patient has definite RA is considered a score of 6 or more out of 10
according to the scoring system.

Although the 2010 ACR / EULAR criteria are evaluated more effectively RA,
there is not enough data to predict disease development. But, in the studies performed,
anti-CCP (30-50%) and rheumatoid factor (RF) (20-50%) positivity were found in some
of the cases in about 2-4 years before the development of rheumatoid arthritis. Also; 3
times the female gender, 5 times the CRP value above 50 mg/dl, and 1.5 times the
presence of polyarthritis, and smoking and HLADRB1 gen have been shown to increase
the risk (70,71,72).

2.7.1.5. Non-pharmacologic Treatment

Patients should be given physical therapy exercises to protect their joint structures.
If the patient is overweight, they should lose weight. The use of assistive devices can
reduce disease complaints, and the patient should have adequate rest.

Surgical procedures such as tenosynovectomy and joint replacement are beneficial

in severe diseases (46).

2.7.1.6. Pharmacologic Treatment

Drugs that reduce RA symptoms and prevent joint damage are divided into
traditional synthetic DMARDs and biologic DMARDs (Biologicals). ACR guidelines
consider tofacitinib separately in 2015.

Biologics are divided into IL-inhibitors, B cell inhibitors, TNF inhibitors, and
selective co-stimulation modulators according to their mechanism of action. The
effectiveness of biologics has been proven for insufficient DMARDSs therapy (46).

DMARD treatment is started within the first 3 to 6 months of the disease.
Treatment guidelines recommend that most patients be initiated with a DMARD,

preferably methotrexate (MTX), regardless of clinical disease activity. Patients with
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moderate to severe disease activity despite theray should switch to another DMARD,
biologic agent, or DMARD combination therapy (46,73).

The ACR guidelines recommend the anti-TNF biologics in combination with
monotherapy or MTX with moderate to high disease activity after DMARD therapy.
Biological drugs combined with MTX is more effective than biologic monotherapy. The
dual biologic usage is not recommended due to the risk of infection due to immune system
suppression (46).

Non-steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids are used for
symptomatic treatment for necessary. NSAIDs do not decelerate the progression of the
disease.

Corticosteroids are used to control pain until DMARDs take effect (bridging
therapy). When DMARD therapy begins to show its effectiveness, the corticosteroid dose
is reduced and discontinued. Long-term use of systemic corticosteroids is not
recommended due to the side effects. In addition, high-dose oral or 1V steroids are used
for a few days to suppress disease exacerbations.

Since DMARDs, biologics, and some corticosteroids cause immunosuppression,
vaccination can be performed against vaccine-preventable infections before starting
treatment.

Some biologics are contraindicated in hepatitis C and malignancy due to

immunosuppression (46).

2.7.1.7. Patient Education

Patients should be informed about chronic disease and that requires regular joint
examinations and laboratory monitoring. In addition, patients must be educated about the
life changes related to RA. If patients are not at the ideal weight, they should be supported
to lose weight.

The patient should be informed about drug use. The drugs administered by the
patient himself/herself, such as subcutaneous drugs, should be explained in detail.
Patients should be educated about side effects of the drug and what to do during serious
side effects (46).
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2.7.2. Ankylosing Spondylitis

Ankylosing spondylitis is a chronic inflammatory disease, usually causing
inflammation in the sacroiliac joints at an early stage and may affect the axial spine as the
disease progresses but unknown etiology. The disease lead to inflammatory low back pain
with functional and structural insufficiency and can cause decrease in life quality (74).

Ankylosing spondylitis is effects young population and usually occurs around the
26 ages. Male population is affected more than women, the male-female ratio is 2: 1.
While 80% of the patients' symptoms start below the 30s, less than 5% give the first
symptom after the 45s (75). There is a positive relationship between the prevalence of AS
and the HLAB27 antigen and it’s prevalence is 90% in Northern European populations,
whereas it is around 70% in the Turkish population (76). In an epidemiological study
conducted in Izmir, the prevalence of Turkey is reported as 0.49% and equal to the RA in

the population (77).

2.7.2.1. Pathogenesis

The fact that many HLA and non-HLA genes have been investigated in the
pathogenesis of AS shows that genetic factors have an important role. The gene that has
the most important role in etiopathogenesis is HLA B27. This antigen is a class-1 MHC
molecule. (78). However, the underlying molecular mechanism has not been fully
explained yet. Although the genes of the HLA locus are found in every cell, it is known
to be more common in antigen presenting cells (79).

2.7.2.2. Clinical Presentation

The first symptom of AS is morning stiffness and low back pain. The
characteristic of this complaint, starts gradually and continues at least three months, the
stiffness is more in the morning or after resting, and the complaints decrease with exercise
and movement. Morning stiffness can last up to three hours and most patients may not be
able to distinguish between stiffness and back pain. Good response to non-steroidal anti-
inflammatory drugs (NSAIDs) and recovery with exercise are the most important
characteristics of AS (80).
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Spinal inflammation causes back pain and mobility stiffness. Spinal inflammation
can manifest as spondylitis, spondyloarthritis or spondylodiscitis. In addition,
inflammation can be seen in other locations. For example, inflammation in the peripheral
arthritis axial skeleton, anterior uveitis and enthesitis can be seen (81,82). Effecting of

other organs such as the heart is rare (83).

2.7.2.3. Laboratory

C reactive protein (CRP) and erythrocyte sedimentation rate (ESR) increase in
only 50-70% of the patients and their place in determining the disease activity is limited.
Mild normochromic and normocytic anemia may be present. Elevated serum IgA levels
are common, and elevated alkaline phosphatase levels are also seen in severe disease. (75,
84, 85).

2.7.2.4. Diagnosis

In 1984, Modified New York criteria, which are still widely used, were developed
and are still in use (Table2.2.) (123). Inflammatory back pain has been added to these
new criteria. A radiological finding (bilateral stage 2 and unilateral stage 3 sacroiliitis) in
addition to a clinical criterion is sufficient for the diagnosis of AS (86).

None of the criteria are helpful in early diagnosis but are guiding in classifying
the disease. With the development of the magnetic resonance imaging (MRI) technique,
sacroiliitis can now be detected at an early stage. Detection of active sacroiliitis in MRI
has been shown to emerge over time, also indirect radiography (87). The detection of
sacroiliitis with MRI in AS patients with inflammatory low back pain but normal direct
radiography is very essantial for determining the early stage of disease, and it is accepted
that radiographic sacroiliitis becomes prominent in time and meets the Modified New
York criteria (79).
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Table 2.2. Modified New York Criteria (1984) for Ankylosing Spondylitis

Clinical criteria

* Low back pain and stiffness which improves with activity for more
than three months

* Limited range of moton of the lumbar spine in both forward and
lateral bending.

= Limitaticn of chest expansion relative to normal values correlated
for age and sex

Radiological criteria

= Sacroiliitis grade =2 bilaterally

= Sacroiliitis grade 3 to 4 unilaterally

Mote: Diagnosis of AS is made if the patient fulfills at least one radiological and one
climical criteria. Source: Copyright @ 1984 American College of Rheumatology. van
der Linden 5, Valkenburg HA, Cats A. Evaluation of diagnostic criteria for ankylosing
spondylitis. A proposal for modification of the Mew York criveria. Arthritis Rbveurmn.
| 984:27(4):361-368.

2.7.2.5. Non-pharmacologic Treatment

The aim of the applied treatments is to relieve stiffness and joint pain, slow down
structural damage, and, if possible, prevent it. Patient education and exercise are crtical
for the therapy and are used as a complement to pharmacological treatments. Physical
Therapy and Rehabilitation is the most crucial approach in the therapy of AS with proven
effectiveness.

The most important goals are regular exercise to reduce or slow down spinal
limitation, maintain functional status, and reduce pain and stiffness (88). Group exercise
for this purpose is more beneficial than individual home exercise (74).

2.7.2.6. Pharmacologic Treatment

Commonly prescribed NSAIDs have proven efficacy for first-line therapy in
peripheral and axial complaints (including arthritis and enthesitis). In a relatively short
period such as 48-72 hours, show the effect on the symptoms of pain and stiffness (89).
The positive response to NSAIDs has been accepted as an indicator that low back pain
has an inflammatory character, and included in many classification criteria. Pain and

stiffness symptoms decreased after NSAID use in 70-80% of A.S patients. In cases of
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active disease, it may be necessary to use a single NSAID at the highest tolerated dose
(90).

Although systemic corticosteroids have dramatic and important effects in RA or
SLE, these effects are not in question for treatment of AS (89).

DMARD:s have not as effectiveness in AS as in RA. It is known that using of the
drugs cannot prevent progression of AS in axial skeletal involvement and that their benefit
is limited in patients with peripheral involvement (91).

Sulfasalazine (SSZ) is the most studied DMARD in the treatment of AS. In a
recently published Cochrane review, SSZ was effective only on morning stiffness and
peripheral joint complaints compared to placebo (92). According to a meta-analysis
published in 2006, there was no evidence of its effect (93). In a recently published and
well-designed study, the effectiveness of MTX treatment with subcutaneous 20 mg/week
dose was not demonstrated during 16 weeks of treatment (94).

Despite adequate standard therapy, the use of biological agents has been
recommended in active AS patients. The anti-TNF effect starts rapidly, stopping
treatment causes relapse in the first six months when patients are almost completely. TNF
inhibitors not only improve clinical symptoms, but also physical, function, and life
quality, normalize the increased acute phase response, and suppress acute inflammatory
signals seen in MRI. Studies shows that, TNF inhibitors have more efficacy with high
CRP and ESR values before treatment and in patients with significant spinal inflammation
in MRI (95,96). In a systematic review and meta-analysis published in 2014, therapy with
TNF inhibitors improves the functional status and disease activity (97).

With a higher dose than RA, INF is used at a dose of 5 mg / kg, and ETA and
ADA at the same doses (24).

2.7.3. Psoriatic Arthritis

Psoriatic arthritis (PsA) is known as inflammatory arthritis, a type of psoriasis
associated with RF negativity. The ACR approved PsA as a separate disease in 1964. The
ACR emphasized that PsA should be examined within seronegative spondyloarthritis.
The condition in which PsA is associated with psoriasis and erosion and RF is negative
is expressed as PsA. In addition, DIP (distal interphalangeal) joint and sacroiliac

involvement, and asymmetric arthritis have been described (98,99).
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While the general prevalence of PsA is 0.02-0.1%, the incidence of PsA with
psoriasis varies between 7-40% (100).

2.7.3.1. Pathogenesis

As with most rheumatological diseases, the cause of PsA is not known exactly,
but genetic, immunological, and environmental factors play a role in the pathogenesis
(102).

Due to the increased frequency of PsA, genetic factors may important in the
etiology was emphasized, and it was found that the possibility of developing PsSA in
family members of a patient with PSA increased 20-55 times (102).

Studies shows that, T cells are critical for immunogenic pathogenesis. In addition,
both CD4 + and CD8 + T lymphocytes increased in skin and joints. Recognizing the role
of T cells and cytokines in the pathogenesis has brought up the use of agents opposing
these molecules in treatment (104). Increase in proinflammatory cytokines such as p40
(IL-12 and 23 common subunits), IL-1, IL-6, IL-8, TNF-a in the joint, by stimulating
adhesion molecules such as vascular cell adhesion molecule (VCAM) -1 and ICAM-1
that accelerates the chemotaxis of T cells to the synovium (103).

Trauma is the leading environmental factor. The formation of inflammation in the
joint after physical trauma is called "deep Koebner". The situation here is the chemotaxis
of inflammatory cells to damaged tissue after trauma and the secretion of substance P
from the nerve endings (105). Another factor is psychogenic stress, plays a triggering role
in both psoriasis and PsA (106).

2.7.3.2. Clinical Presentation

Psoriatic is among the SpA according to the arthritis clinic and laboratory (101).
5 clinical involvement types were defined by Moll and Wright (107) in 1973 and are
shown in Table 2.3. (124). There is overlap between the categories within this
classification and therefore there are limitations in practice.

There are no specific laboratory findings for psoriatic arthritis. RF positivity is
reported in 5-10% of patients. Antinuclear antibody positivity is detected in 10-14% for
PsA. Hyperuricemia is detected in 10-20% of the patients, which is assosiated with

severity of the skin disease (108).
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Table 2.3. Joint involvements in psoriatic arthritis

Moll and Wright subgroups for PsA

|

Distal interphalangeal joint predominant arthritis (DIP) 5%
Asymmetrical oligoarticular arthritis 70%

Symmetrical polyarthritis 15%

Arthritis mutilans 5%

Predominant spondylitis 5%

2.7.3.3. Diagnosis

The Classification of Psoriatic Arthritis (CASPAR) group developed a new
classification after their study in 2006. According to the CASPAR criteria, the presence
of psoriasis is not mandatory for the diagnosis of PSA. To meet the criteria for PsA 2006
CASPAR, patients must score 3 according to the scoring indicated in parentheses from
other criteria in addition to inflammatory articular disease. The specificity of the criteria
is 98.7%, sensitivity is 91.4% (98, 109).

2.7.3.4. Treatment

The disease is mostly chronic and progressive and can cause permanent disability
in many patients. Despite treatment, destruction and deformations develop in 20% of
patients. Therefore, treatment is recommended continuously, not intermittently (110).

In mild disease, NSAIDs, analgesics, low-dose corticosteroids, or intraarticular
steroid injections can be used. Among the DMARDs, methotrexate is the widely using in
moderate-severe PsA (111). Another agent that can be used is sulfasalazine, is particularly
effective in peripheral arthritis. However lack of effect of the psoriasis lesions,
gastrointestinal side effects are significant disadvantages. Leflunomide, a pyrimidine
antagonist, is an effective agent used for PsA (112).

Anti-TNF agents can be used for DMARD resistant cases (113). When the
synovium and joint fluid of patients with PSA were examined, anti-TNF treatment in PSA

came to the fore with a high level of TNF-a. Anti-TNF agents have been shown to reduce
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joint symptoms and psoriatic lesions, and inhibit radiological progression (114, 115).
ADA (40 mg every 2 weeks) and ETA (50 mg per week) are used in doses similar to RA,
while INF is used at a similar dose (5 mg/kg) to AS (24).

Apart from anti-TNF agents, biological agents such as Ustekinumab (anti-1L-
12/23) and Secukinumab (anti-IL-17A) are also used in the treatment of PsSA.

Due to the clinical heterogeneity of psoriatic arthritis, treatment options are
variable. International groups such as GRAPPA (Group for Research and Assessment of
Psoriasis and Psoriatic Arthritis) and EULAR published treatment recommendations in
2015. There are certain differences between these two guidelines.

Non-pharmacological applications, rehabilitation, and reconstructive surgical

interventions are also used in addition to drug therapy (116-119).
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3. MATERIALS AND METHODS
3.1. Study Desing and Population

This questionnaire was planned to apply to volunteers who are undergoing
biological drug treatment at the Istanbul “Fatih Sultan Mehmet Training and Research

Hospital” Rheumatology Service for 6 months.

Prior to conducting the study, an ethical committee approval was obtained from
the Yeditepe University Clinical Research Ethics Committee on 30 December 2019, with
the desicion number; 1142 and the approval from the head of the Rheumatology
department of the Istanbul Fatih Sultan Mehmet (FSM) Training and Research Hospital

was obtained.

Sample size calculation was calculated using Raosoft software (66). Assuming the
population of patient with RD in the turkish population to be large (1-2%) at 90%
confidence level, the expected presence of side effects was calculated as p = 50% and for

10% deviation, the minimum sample size calculated was 68.

Despite this study was carried during the COVID19 pandemic restrictions and
thus contact with patients should been held minimum, 80 patients matching inclusion

criteria were approached during the study duration.

3.1.1. Inclution Criteria

e Patients diagnosed with any rheumatological disease.
e Patients who use at least one of the following biological drug;

o 1.Humira 2.Orencia 3.Simponi 4.Remicade 5.Mabthera 6.Amgevita
7.Enbrel 8.Cimzia 9.Remsiva 10.Redditux 11.Kineret 12.Prolia
13.Actemra 14.Stelara 15.Benlysta 16.1laris 17.Verxant 18.Copellor

e Patients having received at least one previous dose of the biological drug.
e Patients using these biological drugs while aged 18 and over.
e Patients who have accepted to participate and signed the study’s written consent

form voluntary.
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3.1.2. Exlution Criteria

e Patient with mentally unstable.
e Patients unable to comprehend study question and patients who didnot complete

their interviews were excluded.

3.2. Questionnaire

In this study, we conducted a by face to face interview questionnaire study that
evaluates the discomfort or satisfaction of patients with the drug during their treatment
and asks about the side effects they see. The first section collects patient’s demographic
information along disease and medication history. The second part of the questionnaire
was developed using the "Brief Medication Questionnaire” (BMQ) (6) questionnaire
modified slightly to fit biological drugs used in rheumatological disease. The third part
collects the occurance of side effects associated commonly with biological agents use
(144,145).

BMQ is a tool designed to determine patients' compliance with medication and, if
any, the causes of incompatibilities. It has a version previously prepared for hypertension
drugs. The tool was revised and adopted to biological drugs by two experts (a physician

and a pharmacist).

By the questionnaire, the patients used biological medications were evaluated
whether there were some side effects due to the biologic medication they used. Side
effects were analysed in seven sections. These sections include; general drug side effects,
side effects related to muscle and mobility, psychological side effects, injection site
reactions, infusion-related reactions, infection related side effects, and allergic reaction.
These adverse effects were evaluated according to generic name of biological drugs

separately.

To summarize, in this three-part questionnaire study, in the first part, there is
information obtained about the demographic characteristics of the patients, the drugs they
used and discontinued, and the infections they have had during this period. In the second
part, there are questions that we expect the patient to evaluate by themselves in terms of

whether the biological drug treats the disease and the discomfort of the patient. The first
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and second parts were adapted for the patients who are receiving biological treatment for
their rheumatologic disease, based on the "Brief Medication Questionnaire™ (6). In the
last part, a table containing biological drug side effects present of drug leaflet was
prepared by evaluating general drug side effects, and patients are expected to mark the

side effects they see. The questionnaire is presented in the ‘Appendices’.

3.3. Data Collection

Patients were given an appointment by the nurses according to the periods of the
biologic dose application. Patients who come for an appointment were also being
examined by the doctors. A maximum of 4 patients were given an appointment a day.

Throughout the study, the hospital was visited according to the appointments of
the patients. After the thesis study and its purpose were explained to the patients who
were on at least the second dose and who were 18 years old and above, they were asked
to sign an informed consent form if they volunteered. The questionnaire was read aloud
to the patients and marked by the researcher, the patients who requested it filled in the

questionnaire themselves.

The survey data was entered by the researcher into the SPSS software (Statistical

Package for Science Service) version 25.

3.4. Statistical Analysis

Data were analyzed using SPSS software version 25 in this study. Descriptive
analysis is expressed using means and =+ standard deviations for continuous data and
frequencies and percentages for categorical data. Non-parametric tests were used for the
data that did not normally distributed and for the data with small sample size.
Relationships between categorical and nonparametric variables were analyzed using
Pearson's chi-square test. Besides, the two-tailed Pearson correlation test was used to
evaluate the relationship between normally distributed variables. One-way ANOVA
followed by the Post-Hoc Tukey test was used to analyze the statistical significance of
independent groups (nonparametric test, Kruskal Wallis of variance analysis). P values
<0.05 were considered as statistically significant.
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4 RESULTS

4.1. Demographics and Characteristic Patients Information

Among patients matching the studies inclusion criteria, 80 patients were

approached and invited to the study, only 60 patients have accepted to participate and

fully completed their interviews. Additionally, the number of patients in the study had to
be limited due to the Covid -19 pandemic. Among the 60 patients, 46 (76.7%) were

female and 14 (23.3%) were male. The mean age of the patients applied quetinaire was

50.85 £ 1.7 years. There is no difference the between the mean of ages female and male

groups.

The educational status of the patients was 30 (50%) elementary-school graduates,
7 (11.7%) middle-school graduates, 13 (21.7%) high-school graduates, and 10 (16.7%)

university graduates.

Table 4.1. Demographics and Characteristic Patients Information

Demographics TOTAL (n:60) | INF (n:27) | TCZ (n:14) | RTX (n:9) | SECU (n:4) | ETA (n:3) | Other(n:3)
Age (years) mean £ SD 50.9+1.7 |49.7+£10.5| 49.5+14 (56.3+14.7| 38+11.7 | 65+15 | 53.7+17
Gender total%
Female (76.7%) 46 21 13 6 1 2 3
Male (23.3%) 14 6 1 3 3 1 0
Education total%
Elementary (50%) 30 12 6 7 1 2 2
Middle-School (11.7%) 7 3 1 1 2 0 0
High-School (21.7%) 13 9 1 1 0 1 1
University (16.7%) 10 3 6 0 1 0 0
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4.2. Patients Information Related to Diagnose

Since the thesis study was conducted by an observational questinaire in the
rheumatology service in the hospital, the distribution of the diseases was as follows; 39
(65%) patients with RA, 7 (11.7%) patients with SLE, 6 (10%) patients with AS, 6 (10%)
patients with PsA, and 2 (3.8%) patients with Behget's disease (Figure 4.1.).

Distribution of Diagnosis
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Figure 4.1. Distrubiton of the diseases
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4.2.1. Relationship between Diagnosis and Treatment Duration

The treatment duration of the patients participating in the questionnaire is 14.36 +
1.46 years for RA patients, 8.14 + 1.7 years for SLE patients, 15.17 & 3.15 years for AS
patients, 21.50 + 4.08 years for PsA patients, and 19 + 1.20 years for Behget's disease

patients.

There is no statistical significance between diseases and duration of treatment with
one-way ANOVA and Post-Hoc Tukey tests. (F(55.4)=1.902 P=0.12>0.05) (Table 4.1.).
although the treatment duration of PSA and Bechet’s disease are long than the other
diseases, Post-hoc tests not showed a difference in the treatment duration of PsA and

Bechet’s disease.

Table 4.2. Mean duration of treatment

Diagnose N MEAN + SD
SLE 7 8.14 1.70
RA 39 14.36 1.46
AS 6 15.17 3.15
Behget's D. 2 19.00 1.20
PsA 6 21.50 4.08

a. Uses Harmonic Mean Sample Size = 4,991.
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4.3. Relationship between Diagnosis and Treatment Duration

The distribution of biologic medication uses among 60 patients participating in
the questionnaire is as follows, 27 (45%) patients was using infliximab, 14 (23.3%)
patients tocilizumab, 9 (15%) patients rituximab, 4 (6.7%) patients secukinumab, 3 (5%)
patients etanercept and the other three patients were adalimumab, anakinra, and
certolizumab pegol, respectively. These last three drugs have been determinate as 'others'
and represent 5% of patients. Infliximab, tocilizumab and rituximab are more used

biological drugs in this study.

Biologic medication
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Figure 4.2. Biologic medication distrubition
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4.3.1. Distribution of Diseases According to Using Biological Medication

To evaluate the frequent use of biological drugs according to disease types,
biological drug distribution was analyzed as follows. Of the 27 patients using infliximab,
18 (67%) were using for RA treatment, 4 (15%) for AS, 3 (11%) for PsA, and 2 (7%) for
Behcet's disease. Of the 14 patients using tocilizumab, 11 (78%) were treated for RA
treatment and 3 (22%) for SLE. Of the 9 patients using rituximab, 5 (56%) were treated
for RA treatment and 4 (44%) for SLE. Of the 4 patients using secukinumab, 2 (50%) for
AS and 2 (50%) for PsA treatment. Of the 3 patients using etanercept all of them were
using for RA treatment. In addition, other medication which adalimumab and anakinra

using for RA treatment while certolizumab pegol for PsA treatment.

Distribution of Diseases According to Biologics
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(n:27) (n:14) (n:4) (n:3)
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HRA (n:39) MAS (n:6) PsA (n:6) SLE (n:6) ™ Behget's D. (n:2)

Figure 4.3. Distribution of Diseases for Using Biological Medication
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4.3.2. Findings About Duration of Biologic Medications

The average duration of biologic drug use of patients was analyzed by ANOVA
and found as follows; 6.48 + 0.78 years for patients using infliximab, 4.14 + 0.38 years
for tocilizumab, 4.11 + 1.59 years for rituximab, 2.5 £ 1.50 years for secukinumab, 1.33

+ 0.33 years for etanercept and 1 year for others.

Infliximab is used longer than other biological drugs. There is statistical
significance according tests; one-way ANOVA and Post-hoc Tukey’s (F(59.4)=3.058
p=0.017<0.05).

Table 4.3. Mean duration of biological drugs

Biological Drugs N MEAN +SD
Others 3 1.00 0

Etanercept 3 1.33 0.33
Secukinumab 4 2.50 1.50
Rituximab 9 4.11 1.59
[Tocilizumab 14 4.14 0.38
Infliximab* 27 6.48* 0.78

a. Uses Harmonic Mean Sample Size =5,281.
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4.3.3. The Duration of Biologic Drug Changes according to the Patients’ Diagnosis

The using duration may be changed in the biologic drugs according to the patients'

diagnosis. So, the changes of duration are presented as follows; 4.62 + 0.56 years for RA

patients, 8.17 £ 2.37 years for AS patients, 5.83 + 1.58 years for PsA patients, 3 = 0.65

years for SLE patients, and 1 year for Behget's discase patients. ANOVA was showed

significantly long duration in AS treatment than SLE (p<0.05).

According to Post-Hoc Tukey’s test, there is relationship between medication

duration and diagnose (F(55.4)=2.428 P<0.05).

Table 4.4. Mean duration of biologics according to diseases

Diagnose N Mean
Behget's D. 2 1.00
SLE* 7 3.00
RA 39 4.62
PsA 6 5.83
e 6 8.17

1SD

0.65
0.56
1.58
2.37
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4.3.4. The Relationship between the Duration of Disease and Biological Drug Use

To evaluate whether the dissatisfaction and discontinuous related with disease or
treatment duration, two-tailed Pearson Correlation analysis was performed. There is a
significant linear relationship between duration of trearment and duration of biologic
treatment, by the two-tailed Pearson Correlation (r=0.267, p=0.04).

Duration of Biologic
therapy

. . | = Sy . - .

Duration of disease

Figure 4.4. The Relationship between the Duration of Disease and Biologic therapy
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4.4. Other Medications Used with Biological Medication

Other medications may be affected the clinical and pharmacological profiles of
biological drugs. Therefore, in the questionnaire study, it was asked, whether the patient
used any drug other than biological drug. It was observed that 16 different group of drugs
were used, except for biological drugs. These are, DMARDs, antimalarials, PPIs, food

supplemants, antidiabetics, antihypertensives, antiasthmatic and antidepressant drugs.

The number of using non-biological drugs (NBD) was observed to be
approximately 4.44 + 2.23. This NBD numbers changes with every biological drug. The
number of NBD drugs, are as follows; 4.11 + 2.08 for the patients using infliximab, 5.57
+ 2.21 for the patients using tocilizumab, 4.46 + 2.78 for the patients using rituximab, 2.5
+ 1.73 for the patients using secukinumab, 6.67 + 1.53 for the patients using etanercept

and 3.33 & 3.05 for the patients using other biologic drugs.

In addition, the number of rheumatologic NBD are also checked. The
rheumatologic NBD means drugs using only related to the rheumatological disease. The
numbers are as follows, 1.93 + 1.49 for the patient using infliximab, 2.93 + 1.07 for the
patient using tocilizumab, 2.11 £ 1.67 for the patient using rituximab, 1.75 £ 1.26 for the
patient using secukinumab, 3.33 + 0.58 for the patient using etanercept and 1.33 + 1.15

for the patient using other biologic drugs.

Table 4.4. Mean number of non-biologic drugs

Number of
Biological Drugs Number of NBD Rheumatologic NBD
Infliximab (n:27) 4.11+2.08 1.93+1.49
Tocilizumab (n:14) 5.57+2.21 2.93+1.07
Rituximab (n:9) 4.46 +2.78 2.11+1.67
Secukinumab (n:4) 25+1.73 1.75+1.26
Etanercept (n:3) 6.67 +1.53 3.33+0.58
Others (n:3) 3.33+3.05 1.33+1.15

NBD: non-biological drugs
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4.4.1. The Relationship Between the Number of NBD and Rheumatic NBD

According to the two-tailed Pearson Correlation analysis, as the number of NBD
increases, rheumatologic NBD also increase. There is a significant linear relationship
between the number of NBD and rheumatic NBD (r=0.738, p=0.01).
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Figure 4.5. The relationship between the number of NBD and rheumatic NBD
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4.4.2. The Relationship Between the Numbers of Non-biologic Drugs and Diseases

The one-way ANOVA test showed an increased NBD use in RA diease groups.
F(59.4)= 4.055 p=0.006<0.05. NBD was decreased in the other disease types, but not
signifcant. The NBD in RA patients is 4.77 = 0.36 and 1.33 + 0.21 in AS patients.
According to the post-hoc Tukey's test, there is only a significance in NBD between RA
and AS. RA patients are using more medication than AS patients (p=0.003).
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4.5. Findings About Discontinuous of Biological Drugs

Throughout the diseases, it is important to be able to maintain and quey rational

drug use for recovery. Because that, the patients were evaluated whether they used

biological drugs before or not. 22 (36.67%) of the patients stated that they had used at

least one biological drug before, other 38 (63.33%) patients stated that they had not used

biological drugs before.

7 (25.92%) of the patients using infliximab (n=27), 7 (50%) of the patients using
tocilizumab (n=14), 1 (11,11%) of the patients using rituximab (n=9), 1 (25%) of the
patients using secukinumab (n=4), 3 (100%) of the patients using etanercept(n=3), and 3

(100%) of the patients using other biologics (n=3) had previously used another biological

drug.

Figure 4.7. Discontinuous of Biological Drugs

YES
37%

Table 4.5. The number of patient who used biological medication before

Usage of Another YES NO
Biologic Before (22/60) (38/60)
Infliximab (n:27) 7 20
Tocilizumab (n:14) 7 7
Rituximab (n:9) 1 8
Secukinumab (n:4) 1 3
Etanercept (n:3) 3 0
Others (n:3) 3 0
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Some of patients used more than one biologic drug during treatment period. 38 out
of 60 (63.33 %) patients have not used biologic medication before, so, they are currently
on the first biologic therapy. The number of patients on the second biologic therapy was
17 (28.33%), on the third biologic therapy was 3 (5%), and on the fourth biologic therapy
was 2 (3.33%). Data not analyzed statically due to the number of patients or distribution
but it presented in table 4.6.

Table 4.6. The number of patients according to their biological therapy

1. Biologic 2. Biologic 3. Biologic 4. Biologic
Therapy Therapy Therapy Therapy

Infliximab
(n:27) 20 5 2 0
Tocilizumab
(n:14) 7 5 0 2
Rituximab
(n:9) 8 1 0 0
Secukinumab
(n:4) 3 1 0 0
Etanercept
(n:3) 0 3 0 0
Others
(n:3) 0 2 1 0
TOTAL (%63,33)38 | (%28.33)17 (%5) 3 (%3.33) 2
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The reason of discontinuous or interruption of biologic drugs is very important to
understand and to solve clinical treatment problems. Previously used medications are as
follows; infliximab was used 11 times, etanercept 6 times, adalimumab 4 times,
tocilizumab 3 times, golimumab 2 times, secukinumab 1 time, rituximab 1 time,
certolizumab pegol 1 time. Also, not analysed statically due to the number of patients or
distrubution.

The biologic medications in last period are shown in detail in the table 4.7- 4.8
according to the currently using biologics. Also, not analyzed statically due to the number
of patients or distribution.

Table 4.7. The number of patients’ older biologic medications-1

Etanercept (n:6)| Infliximab (n:11)| Adalimumab (n:4) (Golimumab (n:2)

Infliximab (n:27)
Tocilizumab (n:14)
Rituximab (n:9)
Secukinumab (n:4)
Etanercept (n:3)
Others (n:3)
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Table 4.8. The number of patients’ older biologic medications-2

Certolizumab (n:1)| Rituximab (n:1)| Tocilizumab (n:3)| Secukinumab (n:1)

Infliximab (n:27)
Tocilizumab (n:14)
Rituximab (n:9)
Secukinumab (n:4)
Etanercept (n:3)
Others (n:3)
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4.5.1. The Reasons of Discontinuous of Biological Drug

During biological drug therapy, some medications was discontinued, while some
were interrupted for some clinical reasons. The frequency of the reasons for
discontinuation or interruption of biological drugs are as follows: 16 patients were
discontinued due to ineffectiveness, 7 patients due to infusion reaction, 3 patients due to
unadherance, 2 patients due to allergic reaction, and 1 patient due to injection site

reaction.

The most common reasons for discontinuation of biologic drugs are as follows;
Ineffectiveness ratio for infliximab were observed in 7 (63.63%) patients, for etanercept
were observed in 3 (50%) patients, for golimumab were observed in 2 (100%) patients,
for certolizumab pegol were observed in 1 (100%) patient, for rituximab were observed
in 1 (100%) patient. Allergic reaction ratio for adalimumab were observed in 2 (50%)
patients. Lastly, infusion reaction ratio for tocilizumab were observed in 3 (100%)
patients. In addition, other reasons for drug quitting are shown in the table 4.9. Also, not

analyzed statically due to the number of patients or distribution.

According to questionnaire results, all class of biologic medication quitted once
before.

Injection side Allergic
reaction Rea?tlﬂr; Incompliant
7% (n:2
4% (n:1
o(n ) 10%
Infusion "
Reaction
24%
(n:7)
Ineffectiveness
55% (n:16)

Figure 4.8. Distribution of reason for discontinuation
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Table 4.9. The number of reasons for discontinuation of biological drugs

Reasons of . . . . . N .

. . . Ineffectiveness | Infusion Reaction |Nonadherence | Allergic Reaction | Injection side reaction
Discontinuation
Etanercept (n:6) 3 1 1 0 1
Infliximab (n:11) 7 3 1 0 0
Adalimumab (n:4) 1 0 1 2 0
Golimumab (n:2) 2 0 0 0 0
Certolizumab (n:1) 1 0 0 0 0
Rituximab (n:1) 1 0 0 0 0
Tocilizumab (n:3) 0 (%100) 3 0 0 0
Secukinumab (n:1) 1 0 0 0 0
TOTAL (%55.17) 16 (%24.14) 7 (%10,34) 3 (%6,9) 2 (%3.45) 1

The number of reasons (count)

B Alergic Reaction

Figure 4.9. Distribution of reason for discontinuation according to biologics

Reasons of Discontinuation

&
\0\

Incompliant

&
\0\

Ineffectiveness

&
‘0\
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‘0\

Infusion Reaction M Injection side reaction
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4.6. The findings about Patients’ Infections, Antibiotic Usage and Vaccination

During biological therapy, the infections, antibiotic usage and vaccination of
patients might change or affect the clinical responsive of biological therapy and recovery
of disease. Evaluating by questionnaire whether they had any infections in the last 6
months are crucial to maintain the therapy. The results of questionnaire showed that 43
patients did not have infection, and 17 patients had an infection. Among the patients with
infections, 8 patients had urinary tract infections, 5 patients had upper respiratory tract

infections, 2 patients had fungal infections, and 2 patients had tuberculosis.

Dramatically, 2 (100%) tuberculosis infection and 5 (62.5%) urinary tract
infection were observed in the patients using infliximab. Infections seen in patients using

other biologics are also detailed in the table 4.10.

Table 4.10. The number of patients according to the infections

Infections Urinary I. (n:8) |Upper Respiratory I. (n:5) | Tuberculosis (n:2) | Fungal I. (n:2)
Infliximab (n:27) 5 1 2 1
Tocilizumab (n:14) 1 2 0 1
Rituximab (n:9) 2 0 0 0
Secukinumab (n:4) 0 2 0 0
Etanercept (n:3) 0 0 0 0
Others (n:3) 0 0 0 0
Fungal I.

3%

Upper Res. I.
9%
Tuberculosis
3%

Figure 4.10. Distribution of infections

46



Also, they were asked whether they used antibiotics and whether they were

vaccinated in the last 6 months to evaluate immune system and clinical history of patients.

The ratio of patients used antibiotics is 27, patients not used antibiotics is 33,
vaccinated patients is 5 and non-vaccinated patients is 55. All vaccinated patients were
vaccinated for hepatitis B treatments.

Antibiotic usage and vaccination detailed in the table 4.11. and 4.12.

Table 4.11. The number of patients according to the antibiotic usage

Antibiotic Usage Yes (n:27) No (n:33)
Infliximab (n:27) 15 12
Tocilizumab (n:14) 4 10
Rituximab (n:9) 4 5
Secukinumab (n:4) 2 2
Etanercept (n:3) 2 1
Others (n:3) 0 3

Table 4.12. The number of patients according to the vaccination

Vaccination Yes (n:5) No (n:55)
Infliximab (n:27) 2 23
Tocilizumab (n:14) 1 13
Rituximab (n:9) 2 7
Secukinumab (n:4) 0 4
Etanercept (n:3) 0 3
Others (n:3) 0 3
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4.7. Patient Satisfaction about Biological Therapy

The patients were evaluated whether they benefited from the biologic therapy and
bothered using the biologic therapy in this study. According to questionnaire results, 43
(71.7%) of the patients stated that they benefited from the biologcal treatment and 17
(28.3%) patients did not. However, 55 (91.7%) patients stated that they not bothered using
the biologic drugs, and 5 (8.3%) patients stated that they bothered using it. Ratio of benefit
and bathering changed in this patient population using biological thaerapy.

Although there were 17 patients who indicated that they did not benefit from the
biological therapy, 13 of these patients stated that they not bothering and the continuated
to the use of biological drugs. Only 4 of these patients stated that they bothered and not
benefited. And, one of the 5 patients who bothered using the drug finds the drug

beneficial at the same time.

According to the results of questianaire data, those who stated the drug as
beneficial and who are bothering with the drug using are given in the Table 4.13 and 4.14

in detail.

Figure 4.11. Distribution of benefit
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Table 4.13. The number of patients according to the benefit from the biological drugs

BENEFIT Yes (n:43) No (n:17)
Infliximab (n:27) 20
Tocilizumab (n:14)
Rituximab (n:9)
Secukinumab (n:4)
Etanercept (n:3)
Others (n:3)
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Figure 4.12. Distribution of bothering

Table 4.14. The number of patients according to biological drug bothering

BOTHER Yes (n:5) No (n:55)
Infliximab (n:27) 3 24
Tocilizumab (n:14) 1 13
Rituximab (n:9) 0 9
Secukinumab (n:4) 0 4
Etanercept (n:3) 1 2
Others (n:3) 0 3




4.7.1. Patient’s Other Concerns about Biological Therapy

To understand the other concerns related with the satisfactions and dicontinous of
biological drugs, the patients were evaluated to rate 6 concerns they might have with the
drug they used. The concerns are hard to remember the doses, hard to apply doses,
medication gives pain, medication hard to pay, having unwanted side effects, worrying

long-term side effects and their answers of patients were scored as none, a little, and a lot.

More of patients did not have concerns such as hard to remember the doses (n=55),
hard to apply doses (n=57), medication gives pain (n=57), medication hard to pay (n=59),
having unwanted side effects (n=59) and worrying long-term side effects (n=43) during
biological therapy. The frequences of patient concerns analysed and shown separately
(Table 4.15).

The answers to these problems were as follows; 2 patients stated that the doses
were very hard to remember, 1 patient found a little hard, and 55 patients did not find it
hard at all. 3 patients stated that they found the drug a little hard to apply, 57 patients
stated that they did not find it hard. 3 patients stated that the administration of the drug
gives pain a little, 57 patients stated that it did not give pain to them. There was 1 patient
who found medication a little hard to pay, 59 patients stated that they did not find it hard
to pay. There was 1 patient who stated that the drug had unwanted side effects, 59 patients
stated that they did not experience any unwanted side effects. There were 3 patients who
stated that they were a lot worried about the long-term effects of the drug, there were 14
patients who stated that they were a little worried, and 43 patients who said they did not

worry at all.

The distributions of corcern according to the biologics is shown in Table 4.16.
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Table 4.15. General distribution of concerns about biological drugs.

CONCERNS ABOUT BIOLOGIC None Alittle Alot
Hard to remember the doses 55 3(5%) | 2(3.33%)
Hard to apply doses 57 3(5%) -
Medication gives pain 57 3(5%) -
Medication hard to pay 59 1(1.67%) -
Having unwanted side effects 59 - 1(1.67%)
Worrying long term side effects 43 14 (20,33%)| 3(5%)

Table 4.16. Distribution of cornerns about biological drugs

Infliximab(n:27) |Tocilizumah (n:14)| Rituximab (n:9) |Secukinumab (n:4)| Etanercept(n:3) | Others(n:3)
None A little|A lot|None A little|A lot|None |A little | A lot[None [A little| A lot|None |A little A lot | None | little | A lot
Hardtorememberthedoses | 23 | 3 [ 1| B3 [ 0 | 1|9 | 0O [0 4| 0 |O0O]| 3] 0]0|3]|0]0
Hard to apply doses 4130|4009 O0|O0Of4]0]|O0]3[0]0[3]O0]0
Medication gives pain | 3|0|1¥)0j0o|9] 0|04 O0|O0O[3]O0|0]3]O0f(0O
Medication hard to pay | 1 (0|14 O0fO0[9]O0f|O0Of4]0|0]3[0]0[3]O0]0
Having unwanted sideeffects [ 26 | 0 | 1 | 4 [ 0 [ O [ 9] 0 | O | 4| 0 |O| 3] 0 [O0|3]0]0
Worryinglongtermsideeffecty 17 | 9 | 1 | 12| 1 (1| 7 | 1 | 1|22 |0} 2| 1|0]|3]0|0O
Any other concerns 27 0040 (O0]9 0|01 4 0]0]( 3 010] 3 010

4.8. Patients’s Adverse Effects

By the questionnaire, the patients used biological medications were evaluated

whether there were some side effects due to the biologic medication they used. Side

effects were analysed in according to side effects frequency. No adverse effect (AE) were
observed in approximately half of the patients (47%); 1 AE (n:6), 2 AE (n:5), 3 AE (n:3),
4 AE (n:6) and 5 AE (n:2) etc. The frequencies of adverse effects were shown in table

4.17. and adverse effects according to generic name of biological drugs separately in

tables, respectively.
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Adverse Effects Adverse Effects
(number) (frequency)

0 28
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Table 4.17. The Adverse Effects Observed in Biologics

Common side effects include insomnia (18.33%), headache (15%), feeling
restless (15%), muscle stiffness (13.33%), blurred vision (11.66%), and difficulty to move
(11.66%).

Among the most common drug side effects, insomnia were observed in 11 patients
(infliximab 5, tocilizumab 2, rituximab 3 and etanercept 1), 9 patients for headache (
infliximab 6, tocilizumab 2, rituximab 1), 9 patients for feeling restless (infliximab 5,
tocilizumab 1, secukinumab 2, and etanercept 1), 8 patients for muscle stiffness
(infliximab 3, tocilizumab 2, secukinumab 2, and etanercept 1), 7 patients for blurred
vision (infliximab 3, tocilizumab 1, rituximab 2, and etanercept 1), 7 patients for trouble
to move (infliximab 3, tocilizumab 1, secukinumab 2, and etanercept 1). The side effects

of biologics is shown in Table 4.17.

Unable to sit was abserved in 6 patients (infliximab 3, tocilizumab 1, rituximab 1
and etanercept 1), 6 patients for rash and swelling (infliximab 2, tocilizumab 1, and
rituximab 3), 6 patients for weight gain (infliximab 4, and secukinumab 2), 5 patients for
easily tired (infliximab 2, tocilizumab 1, and etanercept 2), 4 patients for diarrhe
(infliximab 4), 4 patients for anxiety (infliximab 4). The side effects of biologics is shown
in Table 4.18.

According to the Pearson chi-square test, easily tired is significant (x> =14.874
p=0.011).
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Dyspnea was abserved in 4 patients patients (infliximab 3, and etanercept 1), 4
patients for allergic reaction (rituximab 4), 3 patients for constipation (infliximab 2, and
tocilizumab 1), 3 patients for salivation (tocilizumab 1, and secukinumab 2), 3 patients
for mounth dryness (rituximab 1, and secukinumab 2), 3 patients for hypotension

(infliximab 3). The side effects of biologics is shown in Table 4.19.

According to the Pearson chi-square test, allergic reaction was seen statistically
significant for 4 patients using only rituximab, (x?= 24.286, p<0.001), salivation was seen
statistically significant (x?= 19.398, p=0.002) and dry mouth was seen statistically
significant (x>= 20.234, p=0.001).

Fever was observed in 3 patients (infliximab 2, and tocilizumab 1), 2 patients for
polyuria (secukinumab 2), 2 patients for nausea (rituximab 2), 2 patients for weight loss
(infliximab 2), 2 patients for tachycardia (infliximab 1 and rituximab 1), 2 patients for
muscle trempling (tocilizumab 1, and etanercept 1). The side effects of biologics is shown
in Table 4.20.

According to the Pearson chi-square test, nausea was only seen in 2 of 9 patient

using rituximab and it is statistically significant (x?= 11.724, p=0.039).

Memory loss was observed in 2 patients (rituximab 2), 2 patients for pain in
injection (infliximab 2), 2 patients for sweating (infliximab 1 and tocilizumab 1), 2
patients for sore throat (infliximab 1 and tocilizumab 1), 2 patients for cough (infliximab

1 and tocilizumab 1). The side effects of biologics is shown in Table 4.21.

According to the Pearson chi-square test, memory loss was also seen in only
patient using rituximab (2 of 9 patients) and it is statistically significant (x?=11.724,
p=0.039).

Feeling restless was observed in 2 patients (infliximab 1 and tocilizumab 1), 1
patient for low urination (rituximab 1), 1 patient for loss of concentration (etanercept 1),
1 patient for low motivation (infliximab 1). The side effects of biologics is shown in Table
4.22.

According to the Pearson chi-square test, loss of concentration was only seen in
patient using etanercept (1 of 3 patient), and it statistically significant (x>=19.322,
p=0.002).
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In addition, unseen side effects are, vomitting, sexual disfunction, suicadal

thoughts, nausea after biologic, vomitting after biologic and hypertension.

Table 4.18. Distribution of adverse effects by biological drugs-1

Adverse Effects

Insomnia

Headache

Feeling Restless

Muscle Stiffness

Blurred Vision

Trouble to Move

Infliximab (n:27)

Tocilizumab (n:14)

Rituximab (n:9)

Secukinumab (n:4)

Etanercept (n:3)

Others (n:3)
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Table 4.19. Distribution of adverse effects by biological drugs-2

Adverse Effects

Unable to Sit

Rash Swelling

Weight Gain

Easily Tired*

Diarrhea

Anxiety

Infliximab (n:27)

Tocilizumab (n:14)

Rituximab (n:9)

Secukinumab (n:4)

Etanercept (n:3)

Others (n:3)

TOTAL
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Table 4.20. Distribution of adverse effects by biological drugs-3

Adverse Effects

Dyspnea

Allergic Reaction**

Consptitation

Salivation*

Mouth Dryness**

Hypotension

Infliximab (n:27)

Tocilizumab (n:14)

Rituximab (n:9)

Secukinumab (n:4)

Etanercept (n:3)

Others (n:3)

TOTAL
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Table 4.21. Distribution of adverse effects by biological drugs-4

Adverse Effects Fever| Polyurial Nausea* | Weight Loss| Tachycardia| Muscle Trempling

Infliximab (n:27) 2 0 0 2 1 0

Tocilizumab (n:14) 1 0 0 0 0 1

Rituximab (n:9) 0 0 2 0 1 0

Secukinumab (n:4) 0 2 0 0 0 0

Etanercept (n:3) 0 0 0 0 0 1

Others (n:3) 0 0 0 0 0 0

TOTAL 3 2 2 2 2 2

Table 4.22. Distribution of adverse effects by biological drugs-5

Adverse Effects Memory Loss* | Pain in Injection Sweating | Sore Throat Cough

Infliximab (n:27) 0 2 1 1 1
Tocilizumab (n:14) 0 0 1 1 1
Rituximab (n:9) 2 0 0 0 0
Secukinumab (n:4) 0 0 0 0 0
Etanercept (n:3) 0 0 0 0 0
Others (n:3) 0 0 0 0 0
TOTAL 2 2 2 2 2

Table 4.23. Distribution of adverse effects by biological drugs-6

Adverse Effects

Feeling Restless

Low Urination

Loss of Concentration*

Low Motivation

Infliximab (n:27)

Tocilizumab (n:14)

Rituximab (n:9)

Secukinumab (n:4)

Etanercept (n:3)

Others (n:3)

TOTAL
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5. DISCUSSION AND CONCLUSION

In the thesis that conducted as a questionnaire study by including 60 patients, it
was demosntrate that, patient satisfaction of biological therapy is high, therapy
discontinuation can be preferable but usually not related with side effect and during
therapy period there is no severe side effect. Otherwise, some patients are worried about
the long-term side effects of biologics. The evaluation of patient satisfaction,
discontuniation the biological therapy and safety of biological drugs are also related to
patients’ demographic characteristics, disease, duration of treatment, number of other

medications further the comorbid disease.

According to study, the average age was 50.85 +1 and biological drug using ratio
was more common in women (76.7%). They were more common in all diseases except
AS patients. According to the literature, ankylosing spondylitis incidence in men is 2:1
and rheumatoid arthritis in women is 3:1 (60,61,75). In the study, 66.6% of AS patients
were men and 80.85% of RA patients were women. In addition, the most common disease
treated with biological drug was RA (65%) which also has the highest incidence among
rheumatologic diseases (137). Besides, %50 of patients were elementary school
graduates. According to Sharon J. et al., educational status may be one of the factors
affecting patient compliance and thus therapy effectiveness (138).

Patients’ mean treatment duration was range from the 8.14 + 1.70 and 21.50 + 4.08
years according to diseases but study shown that there was no relation of diseases’
duration. Biological therapy duration was range from the 1 to 8.17 =2.37 years and there
was relation, biological therapy in AS patients (8.17 £ 2.37) significantly had longest
duration of time (F= 2.43, p<0.05). According to study related with patient biological
therapy response, the rheumatological disease duration range was 1-42 years, and
biological therapy duration range was 0.25-10 years (140). In the study, patients’
biological drug usage time vary between 1 to 6.48 +0.78 years and infliximab had
significantly the longest duration of time (6.48 +0.78) among the other biologicals (F=
3.06, p=0.017). Cruyssen B. et. al. conducted a seven-year infliximab follow-up study in
RA patients, that shown, of the 441 patient received infliximab, 160 (36%) were still on
the therapy after seven years (142).
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Almost all patients have been treated for a relatively long time also have comorbid
diseases. Most patients have diabetes and hypertension, and other diseases include
asthma, anemia, depression, cardiovascular diseases, gastrointestinal ulcers,
osteoarthritis, bacterial or viral infections, and hepatitis B. Comorbid diseases affect the
variety of other drugs patients use. Patients were using approximately 4.44+ 2.23 non-
biologic drugs (NBD) and 2.23+ 1.20 rheumatological NBD drugs. The study
determinated that correlation, the number of NBD and the number of rheumatologic NBD
was increasing proportionally (P=0.738, p<0.001). In addition, there was no relation
between the NBD and the biological drug. Otherwise, when the duration of biological
therapy increase number of rheumatologic NBD decrease there was inverse relationship
(P=-0.304, p=0.18). Also, patients with RA were significantly using the highest number
of NBD (4.77+ 0.36) and AS patients were using the lowest (1.33+ 0.21) (F=4.05,
p=0.003). There is no data about non-biological drugs ratio during the biologic therapy
but literatures shown that patients with RA have approximately 1.6 comorbid diseases
and the number increases with age. This affect the number of drug, progression of the
disease, the effectiveness of the treatment, and make treatment decisions more difficult
for the practitioner. Patients whose quality of life is affected will also change their
treatment satisfaction (137)

The most using biological drug was infliximab (45%), a TNF-a inhibitor. The
second one was tocilizumab (23%), an IL-6 inhibitor and the third most using one was
rituximab (15%), B-cell inhibitor. These three commonly used biologics were also using
mostly in the rheumatoid arthritis (RA) treatment. In particular, these three biologics are
essential in the treatment of RA as the most preferred biologic DMARD (125). In a meta-
analysis revealing the efficacy of interleukin-17 inhibitors in rheumatologic diseases, the
efficacy was found to be high in the treatment of PsA and AS (126). Also in the study,
the secukinumab (IL-17A inh.) is only used for AS and PsA. Further, etanercept, which
is the first-line biological group in RA treatment (127). In the study, is also preferred only
for RA treatment but for the second-line biological therapy.

During the clinical practice of biological drugs, discontinuation or switching the
therapy is often observed (135). ACR and EULAR have recommendation guidelines
about switching the biological therapy, first-line and second-line therapy options (125).

The studies determined that the most common reason is inadequate response to treatment
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(136). In this study, 38 patients were in first biologic therapy, 17 patients were in second
biologic therapy, 3 patients were in third biologic therapy and 2 patients were in fouth
biologic therapy. The most common reason for discotinuation the therapy or stopping
treatment for a certain period of time was due to ineffectiveness (55.17%). The other
common reason was infusion reaction (24.14%), but generally re-start the treatment with
same biologics (4 of 7 patients). The third reason was (10.34%). The fourth reason was
allergic reaction (6,9%). This patients was using the TNF-o inhibitor adalimumab. The
last reason was injection site reaction (3.45%), a patient using etanercept. Strand V. et.
al. were conducted a study with 6209 RA patients using biological DMARDs, they shown
that the most common reason for biological drug discontinuation was ineffectiveness
(136).

Infliximab, a TNF-a inhibitor, was the most used drug, as well as the most used
drug among discontinued drugs. Also, commonly used for RA treatment. The majority of
the reason for switching the drug was ineffectiveness with 7 out of 11 patients. ACR and
EULAR recommends a TNF-a inhibitors as a first-line biologics therapy in RA treatment,
if first-line biologic failure there is no clear agreement to swicthing to non-TNF biologics
or another TNF inhibitors (125). Also, the seven years infliximab follow up study shown

that, the patient were stopping the therapy commonly because of ineffectiveness (142).

During biological therapy susceptibility to opportunistic infections is increased
especially tuberculosis beacuse of biological drug mechanisim of action is to suppressing
the immune system and reducing the inflammation thus getting harder for the immune
system to fight off infections (7). In the study, urinary tract infection (URT) was the most
common infection among 8 patients and 5 of themwere using infliximab. Other infections
were not observed usual, 2 patients using infliximab had tuberculosis, 5 patients had
upper respiratory tract infection, 2 patients had fungal infection, and 44 patients stated
that there was no infection in the last 6 months. Despite 10 patients stated that they had
no infections, they used antibiotics. In addition, during biological therapy, the risk of
infection is taken into consideration and patients are examined regularly. All classes of
biological drugs can cause serious infections such as tuberculosis and also other
opportunistic infections. Although, TNF-a inhibitors have high impact on the tuberculosis

and have a treatmeant protocols for starting to therapy, screenings are also performed in
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all biological treatments (134). In addition, according to clinical studies, URT is common
side effects (8%) for infliximab (128).

Except the infectious, infusion reactions, injections side reactions and headache
are the major side effects of biological drugs. In the study, most common side effects
were insomnia (n=11), headache and feeling restless (n=9), muscle stiffness (n=8),
blurred vision and trouble to move (n=7). Other side effects were very rare. Side effects
related to muscle and mobility could be related to disease progress and inadequate
response to therapy because there is no enough data for these side effects. In addition,
there is not enough data for the insomnia, the most common side effect for the study, it
was revealed in every class of biological drugs. The second common side effect was
headache, 6 of them were using infliximab. According to clinical studies, headache is
very common adverse effect that is reported in 18% for infliximab therapy (128). Blurred
vision, was also seen in almost every biological drug classes. Ocular effects with the use
of biologics are the commonly reported side effects, especially the side effect is related
with infection (129). So, blurred vision may be a symptom of infection, although it is not
directly mentioned adverse effects. Moreover, temporary vision loss has been reported
for infliximab after infusion (128). Another adverse effect is rash and swelling at the
injection site, 3 of these were using rituximab. However, there is not enough data to show
that injection site reactions are frequent for rituximab, this adverse effect is already
common in subcutaneous (s.c.) applications (24). In the study, most of the biologics were
administered in i.v infusion. Therefore, the application methods of drugs should be taken

into consideration while evaluating the adverse effects of biologicals.

Some adverse effects have been seen in only one biologics. The adverse effects
observed in only infliximab, TNF inhibitor, were as follows; diarrhea and anxiety (n=4),
post-infusion hypotension (n=3), pain in the injection site and weight loss (n=2), and also
3 of 4 patients had post-infusion dyspnea. The frequency of infusion-related reactions for
infliximab is 18% according to clinical studies. Severe infusion reaction rate is less than
1% (128). Studies show that premedication with paracetamol, antihistamines or
hydrocortisone decreases rates, generally reactions got under controlled and did not result
in discontinuation of treatment. (131). In recent years, there are even studies showing that
the infusion reaction is rare (130). There are insufficient data on other adverse effects,

diarrhe, anxiety and weigh loss, seen with infliximab alone.
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Only the side effects seen with the B-cell inhibitor, rituximab was as follows,
allergic reactions (n=4), memory loss and nausea (n=2). Hypersensitivity reactions are
frequently seen with rituximab use, particularly highly associated with infusion reactions,
and also type | (IgE / non-IgE), mixed, type 111, and type IV reactions are seen. According
to clinical studies, the rate of infusion-related reaction with the first dose is 12% to 77%
and decreases with s.c. administration. In addition, angioedema was reported to be 11%
which is also a common hypersensitivity reaction (128,132). In the study, it was
statistically significant (x?=24.286, p<0.001) that 4 out of 9 patients using rituximab had
an allergic reaction. There are insufficient data on memory loss, but the incidence of
nausea was 8% and 23%, (133) which was also statistically significant (x?=19.322, p
<0.005).

There were no frequent adverse effects for tocilizumab, an IL-6 inhibitor, and
secukinumab, an IL-17A inhibitor. And also, there are no specific adverse effects reported

for etanercept and other biologics namely, adalimumab, anakinra, and certolizumab

pegol.

When evaluating the patient satisfaction, it is essantion to patients response to
benefit from the therapy and bothering from the therapy (8%). Among the participants,
43 patient found beneficial the therapy (72%) and 55 not bothered from the therapy
(92%). In particular, patients who were bothering from the treatment and did not benefit

from the treatment were examined.

Regarding tocilizumab, patients did not report significant side effects and
although there was no drug switching who used tocilizumab before, However, 5 of 14
patients did not find the therapy beneficial, and 1 patient who at the 4th biological therapy
stated the therapy is bothering. 1 of the 5 patients who found not beneficial the therapy
was on the 4th biological therapy and 1 patient was on the 2nd therapy. In addition, 2 of
3 patients who previously discontinued tocilizumab treatment and later re-started did not
find the therapy beneficial. Additionally, all of these patients are receiving treatment for
RA. Regarding etanercept, 2 of 3 patient did not find the treatment beneficial and 1 of
them found the therapy bothering. The most common side effects of etanerccept were
related to muscle and mobility, and all of was using for RA treatment. Moreover, 3 of 6

patients who had previously used etanercept discontinued treatment due to ineffective.
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According to the study, ineffectiveness was observed in the treatment of etanercept and
not the first option for practitioners, all of them were used as second-choice biological
therapy. In addition, 1 patient was using anakinra for RA treatment stated that the therapy
not beneficial and also the patient was on the second biologic therapy. Further, 2 patients

who were treated with infliximab for Behget's disease, did not benefit from the therapy.

As a result, the satisfaction about biological therapy was high, but the patients
with severe disease and generally the patients who discontunuated the biologic before due
to ineffectiveness, do not find the treatment beneficial. Jiang N. et. al. conducted two
consecutive survey study about patient satisfaction with RA treatment, as a results, they
found education, age, communication with the physician, disease severity, and treatment
costs were affect satisfaction. Especially, the disease severity were inversely affect
satisfaction (143, 144).

To understand the other concerns related with the satisfactions and dicontinous of
biological drugs, the patients were evaluated to rate 6 concerns they might have with the
drug they used. Patients did not have such concers; 55 patient did not find hard to
remember the doses, 57 patients did not find hard to apply the doses and did not agree the
medication gives pain, 59 patients did not find medication hard to apply and did not agree
to having unwanted side effects but 17 patients worrying about long-term side effects
(25,33%). Patients worrying about long-term side effects because of the ‘informed
consent form’, this form must be obtained before treatment, and patients are particularly
informed about possible side effects. For this reason, a patient using every class of
biological drugs has stated concern in this regard. Regular appointments are made for the
patients and their medications are administered at the clinic. Patients stated that they had
difficulty to remembering the doses due to the long time between doses and these patients
were using infliximab and tocilizumab. Three patients who stated that drug administration
was difficult and painful, were using infliximab. Since these drugs are administered as i.v
infusion, they are given as slow infusion to prevent infusion reactions and administration
takes a relatively long time (24). 2 of 3 patients also had symptoms of hypotension,
redness and swelling after infusion. These 2 patients stated that they experienced infusion
reaction. There was only 1 patient who found medications hard to pay' and stated that it
is about to transportation to the hospital. Payment for biological drugs in Turkey is made
by the social security institution (SGK), so patients do not have payment difficulties. In
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addition, there was only 1 patient who stated 'having unwanted side effects', that patient
was on the third biologic therapy for Behget disease. In conclusion, patient’s satisfaction
with biologic therapy is high, and their concern with the medications is unremarkeble,

except that they are concerned about long-term side effects.

There are limitations to consider in relation to our current findings. One of the
most important limitations was the number of patients. Due to the Covid-19 pandemic,
the questionnaire had to be paused after a very short time of starting the study, and when
the study started again, a very limited time was allowed. At the same time, in this period,
the admissions of the patients to the hospital were reduced in a controlled manner about
pandemic so, the number of patients reached 65, while 5 could not be included because
of exclusion criteria. In addition to the need to increase the number of patients in the
study, the clinical diversity should also be increased. Since there may be bias of
practitioners in treatment, different practitioners should be observed to eliminate this bias.
In addition, although the thesis was planned as a questionnaire study, the information
obtained from the patients should be verified. The patients generally stated that they did
not know the comorbid diseases, other drugs, and the biological drugs they discontinued
and the reasons. Thanks to the assistance of the responsible nurses throughout the study,

some missing information was completed, but it was not sufficient.

Despite its limitations, it is an distinctive study, open to improvement and can
yield beneficial results. The research can be improved with a larger number of patients
and further specificizing the study, for example by reducing it to a single rheumatologic

disease such as RA.

In conclusion, biological therapies are started to widely used for rheumatologic
diseases, by enlightening the inflammation pathway and most of the immune system in
the pathogenesis. Their importance in treatment is getting an increased and safety of
therapy, discontuniation and patient satisfaction need to be evaluated. In the study,
findings indicate that biologic therapy is beneficial, has few side effects, and has a high
rate of drug discontinuation, it is generally not associated with side effects but with
ineffectiveness of treatment. On the other hand, although patients report that they did not
experience any severe adverse effects, they were concerned about the long-term adverse

effects of the biological therapy. There are other factors that effects the safey,
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discontuniation and satisfaction, these are; gender, age, rheumatologic disease and
disease severity, duration of treatment, comorbidities, and other medicines they use, even
the educational status. In addition, studies about safety of biological drug and

discontuniation and patient satisfaction of these drugs need to be increased, further.
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7. APPENDICES

7.1. Ethical Approval
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7.2. Questionnaire ‘Safety Survey of Biological Drugs’

BiYOLOJIK LAC GUVENLIK ANKETI

Hastanun;

Cinsiyeti: [ Yag:

| Efitim durusmi:

Tar

Tedavi siresi:

1. Romatolojik hastalfine icin kullandi@iniz daclar nelerdic?
S < TR —
O —— S
. U PO VU R
S - S S

2. Romatolojik hastalfnez icin kulllandifine bivolojik ilag(lar] nelerdir?

Litfen iyoretieyiniz, baska bir biyolajie fop kulonnor isenizr difer boldmiine yarmus,
By dapiordon Birini kulanmyorian [itfen ankefe devam stmeyiniz.
Hurmira Orencia Simponi Remicade Mabthera
Amngevita Enbrel Cimzia Rermsima Redditus
Eineret Versant Actemira Stelara Benlysta
Haris Copellor Prolia ST
3. Son 6 ayiginde llaclanmiz disinda kullandifinie bagka ilag war madir? Var ise melerdir?
ilacsm adi Dozu Kullanirmn siresi
1. | dien. Asgrin 500myg tablet ginde 1 24 ay
2,
3
4
£
.
I
5.
g9
10

4. 5on 6 ay iginde romatolajik hastal@inz igin kullandi@inz ilaglardan biraktifiz ilag obdue muw?

<%

Ewat Hanar |6 soruva geginiz)

Hangi ilaci biraktiniz ¥ Birakma sebebiniz nedir?

Birakilam ilag Birakma Sebebi

bl B e e R B
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6. Son 6 ay iginde agafidaki enfeksiponlardan birini gecirdiniz mi?

Ust solunumm yolu enfeksiyonu Alt solunum yolu enfeksiyonu

Tlberkloz Hepatit

Zona Deri enfeksiyonu

Mantar enfeksiyonu idrar yolu enfeksiyonu

Y SO )

7. Son 6 ay iginde antibiyotik kullandinz mi? O Evet [ Hayr

B Son 6 ay iginde a5 oldunuz rmu? Evet | Hayir

2. Soruda isaretledifinie biyolojik lag: ..o
Asofudaki sorularr bw bivolojik #ocimea gdre cevaplmpme
9. Bu ilac ne kadar shredir kullansorsunuz?. ... )
100 Haci mie SIEIHKES KUlERIOrEUILE T oo et et st et s e e s 3
11. Her seferinde kag uyBulama yapiyOrSUmLE . ... oo s s et e

12. Bu ilag size hangi duramlar igin yarar sa@ladi? Adinlarinmi azaltmakta
Eklemlerimdeki sertligi azaltmakta
Eklem kasilmalanimi azaltmakta
Ozellikle sabahlarn olusan eklem
kasilmalanmi azalttmakia
Eklermlerimdeki sislifi azalimakia
Hareket kabiliyetimi artinmakta
Kaslanimdaki gigsdzlisfio dnlemekte

0] S

13_ sizce bu ilag hastalfinm ne kadar tedavi ediyor? Tedavi etrniyor
Az tedavi ediyor
iyi tedavi ediyor
Bileriyorumm

14, Bu ilaci kullanmaktan rahatsizlik duyuyor musunuz? Hayir, rahatsiz etmiyor
Biraz rahatsiz ediyor
Cok rahatsiz ediyor
Bilrniyorurm

15. Naciniza ait asa@idakl problemler sizi ne kadar rahatsiz ediyor?

Liftfen puaniayinz; 0 hic 1 hiraz 2 orto 3 pok
Dozlan hatwlamas: 2or 1] 1 ] E]
ilacon uygulamasi zor o 1 2 ]
ilacn wygulamasi canimi yakiyor 1] 1 2 3
ilacon Gcretini kargilamasi sor 0 1 2 3
ilacin yan etkileri ok o 1 2 3
ilacon uzun siireli sonuclannda endiseleniyonm 1] 1 2 3
Bu ilag baska problemlers sebep olmakta 1] 1 2 3
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15. lzca bagl olarak asafidaki van etkileri goroyor muswunue?

Yan Etkiler

| Evet | Hayr | Exlemek istediginiz bir yorum var ise latlen yaziniz

Gensl @

Bulamik gdrme

Kabizlik

Ishal

Idrara cikmada zorluk

idrara cok cikma

Tiikiirik, salya artg

Ayginda kunoluk

Siddetli bas agns

Mide bulantsa

Kusma

Kilo kaybi

Kilo alma

Cinsel rahatsizliklar

Kalp garpintisi

Kas we Hareket Kabilipeti :

Kaslarda yorgunluk hissetme

Rahat oturup kalkamama

Kas tutulmasi

Kaslarda titrame

Harekel eirmekie zorluk

Ruhzal Duygu Dundim :

GEergin ve sinirlilik

Komsanirasyonda bozukluk

Yorgun hissetme, cabuk yorulma

Lyku problemileri

Hafiza problemler, unutkanlik

Motivasyon bozukluliu, ilgisiziik

Intihar disiincesi

Enjeksiyon bilgesinde :

Kizariklik, giglik

Yanma, agn hissi

ilag uygulama sonrasi |

Mefes darhif

Mide bBulantisi

Kusma

Nabax diismesi

Kabiz artmasi

Enfeksiyon :

Alag

Terleme, igiime

Bogaz agnisi

Oksdribk

Yorgun hissetme, kas agns

Alerjik reaksivon

Dudakta, yirde veya bogazda sisme | | |
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