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ABSTRACT

This study aimed to evaluate the knowledge, practices, and perceptions of General
Practitioners (GPs) in Punjab, Pakistan, regarding the treatment of rheumatoid arthritis
(RA) with biologics and small molecule inhibitors, focusing on patient compliance, disease
progression, and treatment outcomes. A total of 108 GPs participated, with data collected
through self-administered questionnaires, which were analyzed using descriptive statistics,
cross-tabulation, and inferential statistics such as chi-square tests and t-tests. The findings
revealed that GPs exhibited good knowledge of biologics, with experienced GPs (11-20
years of practice) showing higher awareness compared to less experienced practitioners.
The study also highlighted that oral small molecule inhibitors had higher patient
compliance (80%) compared to injectable biologics (60%), likely due to the convenience
of oral administration. Both treatments showed significant reductions in disease activity,
with injectable biologics demonstrating a more substantial impact on disease progression.
The results suggest that while both biologics and small molecule inhibitors are effective in
managing RA, patient compliance and treatment convenience are critical factors
influencing treatment outcomes. This study provides key insights into the effectiveness,
safety, and patient compliance of biologics and small molecule inhibitors in rheumatoid
arthritis treatment. Injectable biologics showed a stronger impact on disease progression,
while oral inhibitors had higher patient compliance due to convenience. More experienced
GPs demonstrated greater knowledge of biologic therapies, emphasizing the need for
continuous education. The findings highlight the importance of improving treatment
accessibility and ensuring that GPs, especially in underserved areas, receive adequate
training for optimal RA management. Future research should focus on long-term
outcomes, cost-effectiveness, and patient-centered treatment strategies in RA
management.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, systemic
autoimmune disease of synovial joint inflammation with
resultant joint damage, deformity, and functional loss.
Pathophysiology of RA involves a complex interplay of
genetic, environmental, and immune elements resulting
in the activation of pro-inflammatory cytokines and
immune cells and joint destruction [1]. The treatment of
RA has evolved dramatically over the decades,
particularly with the advent of targeted therapy.
Historically in the treatment of RA, traditional disease-
modifying antirheumatic drugs (DMARDSs) such as
methotrexate were the cornerstones of RA treatment.
These therapies, however, were almost entirely
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predicated on the suppression of inflammation and not
modification of the pathogenesis of disease processes
[2].

Over the past decade, biologic therapies have
revolutionized RA treatment by offering a more selective
method of modulation of the immune response.
Biologics such as TNF inhibitors, IL-6 inhibitors, and B-
cell depleting therapies have also been very successful in
controlling the disease activity as well as in preventing
joint damage [3]. While effective, biologics are typically
administered by injection or infusion, something that can
prove difficult in compliance on the patient's end as well
as ease. Furthermore, their expense and associated risk
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of infection are ongoing issues of concern regarding their
universality of use [4].

The advent of small molecule inhibitors, a novel
class of targeted agents, has provided a promising
option. Oral therapy, including Janus kinase (JAK)
inhibitors, has the advantage of pill form, thereby
enhancing patient convenience and compliance [5]. JAK
inhibitors directly target the intracellular signaling
pathways of the inflammatory process, with a unique
mechanism of action in contrast to biologics. The clinical
effectiveness of these small molecules in clinical trials
has paved the way for their introduction into clinical
practice, with several drugs now licensed for the
management of moderate-to-severe RA [6]. In addition
to JAK inhibitors, other small molecules that act against
specific enzymes and pathways involved in RA, for
example, phosphodiesterase-4 inhibitors, are under
investigation [7]. Their availability is a great leap
forward for the precision medicine strategy in RA
management, with the potential for tailored therapies
titratable to the individual patient's needs.

Conventional Therapies for RA

Conventionally, treatment of RA has focused on non-
targeted therapies such as no steroidal anti-inflammatory
drugs (NSAIDs), corticosteroids, and conventional
disease-modifying ant rheumatic drugs (DMARDs) such
as methotrexate. Such treatments decreased systemic
inflammation and stopped additional joint damage but
did not address the pathogenic mechanisms behind the
disease. The introduction of DMARDs was a turning
point in the management of RA, but the majority of
patients were not cured, especially in cases of severe

types [8].

Biologic Therapies: A New Era

Biologic therapies have transformed the management of
rheumatoid arthritis (RA) by offering a more targeted
approach to disease management. Unlike traditional
disease-modifying ant rheumatic drugs (DMARDsS),
which dampen immune function in a broad sense,
biologic agents specifically target certain molecules that
are central to the inflammatory process [9]. The most
widely used biologics include tumor necrosis factor
inhibitors (TNF inhibitors), interleukin-6 (I1L-6) receptor
inhibitors, and B-cell depleting therapy, all of which
have been shown to reduce disease activity dramatically
and slow down joint damage [8]. All these treatments
accomplish this by blocking specific cytokines or
immune cells that sustain inflammation in RA, thus
offering a precision medicine approach that attacks the
disease's intrinsic immunopathology [10].

The efficacy of biologic agents in RA has been well
established in clinical trials, with a considerable
proportion of patients demonstrating significant
improvement in joint symptoms, physical function, and
quality of life. TNF inhibitors such as etanercept,
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infliximab, and adalimumab have been widely utilized in
the treatment of RA due to their strong anti-
inflammatory effect [11]. In addition, IL-6 receptor
blockers like tocilizumab have been promising,
especially among patients resistant to TNF inhibitors.
Not only have these biologics enhanced the repression of
disease symptoms, but they have also been preventing
damage to long-term joints and improving the potential
remission of some patients. This has made biologics the
cornerstone of treatment, particularly of RA that fails to
be sufficiently controlled with standard DMARDs [12].

Although successful, biologic treatments have some
limitations. One of the most significant is their
administration, as the majority of biologics are injected
or intravenously administered. This is not easy for
patients who must visit health centers on a daily basis to
be treated, and this has consequences for compliance and
general treatment satisfaction. Moreover, biologics are
also expensive, hence not readily available in low-
resource environments and even more burdensome on
healthcare overall [13]. These along with the risk of
infection from an impaired immune system, have
propelled ongoing research into the development of
simpler accessibility, novel routes of administration, and
better safety profiles of biologics. But in spite of all these
obstacles, biologic therapies have irreversibly
transformed the treatment of RA, offering patients a
more effective and targeted therapeutic approach to the
treatment of this chronic disabling disease [14].

Emergence of Small Molecule Inhibitors

In recent years, small molecule inhibitors have emerged
as a new emerging class of targeted therapy for
rheumatoid arthritis (RA), providing an oral alternative
to biologics. Such drugs, particularly Janus kinase (JAK)
inhibitors, have expanded the RA armamentarium by
targeting the intracellular signaling pathways crucial to
the inflammatory response. Compared to biologics that
attack immune cells or cell surface cytokine targets, JAK
inhibitors suppress the activation of cytokine receptors
within immune cells and thus halt the initiation of
inflammatory pathways liable for the driving of RA [15].
Through the inhibition of JAK enzymes, which play a
significant role in signal transduction of several pro-
inflammatory cytokines, the inhibitors present a more
precise therapeutic approach for RA [16].

One of the key advantages of JAK inhibitors is their
oral route of administration, making them easier for
patients to take compared to injectable biologics or
intravenous infusions. The oral administration enhances
patient compliance and provides greater flexibility in
therapy, particularly beneficial in patients unable to
tolerate injection therapies [17]. Besides, the comfort of
home-based self-administration without hospital or
clinic visits can improve patient satisfaction and quality
of life in general [18]. This factor of ease has made JAK
inhibitors a very viable choice for patients requiring
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chronic therapy but seeking a less invasive form of
treatment.

Clinical effectiveness of JAK inhibitors has led to
their approval in moderate-to-severe RA. Tofacitinib,
one of the first JAK inhibitors approved, has
demonstrated remarkable efficacy in control of disease
activity, physical function improvement, and symptom
relief in patients who failed conventional DMARDSs or
biologics [19]. Its phase Il clinical trial efficacy has
rendered tofacitinib an important option in the RA
treatment plan, particularly for patients ineligible for
biologic therapy. Similar JAK inhibitors, such as
baricitinib and upadacitinib, also showed promising
findings in clinical trials, further opening therapeutic
options for RA patients [20]. These inhibitors have also
been demonstrated to possess similar benefits, including
reductions in disease activity and improvements in
function, further cementing their role as an
armamentarium against RA.

However, as with any new class of therapy, the use
of JAK inhibitors is also followed by some concerns.
While they are a gigantic advantage in terms of oral
administration and effectiveness, they are also prone to
certain risks, including an increased risk of infection,
thrombosis, and elevation of liver enzymes [21]. These
risks indicate the need for careful patient selection and
monitoring  during JAK inhibitor  treatment.
Nevertheless, the creation of JAK inhibitors is a major
step forward for the history of RA therapies. Their ability
to target specific intracellular signaling pathways is a
precision and flexibility that is often not available using
traditional treatments, and further research strives to
further develop these therapies in order to optimize their
safety profiles and therapeutic action as much as possible
[22].

Additional Small Molecule Therapies

In addition to Janus kinase (JAK) inhibitors, another
class of small molecule inhibitors that have also been
under consideration for the treatment of rheumatoid
arthritis (RA) are phosphodiesterase-4 (PDE4)
inhibitors. One such example is apremilast, which
functions by modifying the inflammatory response
through the elevation of intracellular cyclic adenosine
monophosphate (CAMP) in immune cells. Raised cAMP
suppresses the induction of pro-inflammatory signaling,
and thereby reduces production of inflammatory
cytokines like TNF and IL-6 that play a critical role in
RA pathogenesis. By regulating such immune reactions,
PDE4 inhibitors offer an alternative mechanism of action
that reinforces biologics' and JAK inhibitors' therapeutic
strategies to further broaden therapeutic avenues for
treating RA patients [23].

Apremilast has been shown to be effective in
controlling disease activity in patients with moderate-to-
severe RA who have not responded to standard

DMARDs. Apremilast demonstrated significant
e

improvement in joint symptoms, physical function, and
global disease activity in clinical trials. Unlike biologics
and JAK inhibitors, apremilast is an oral medication, a
more convenient option for patients who are accustomed
to pill therapy. In addition, apremilast's safety profile is
excellent with fewer concerns for serious infections than
biologics or JAK inhibitors. However, gastrointestinal
adverse effects such as diarrhea and nausea are common
but usually acceptable and waning with time. These
benefits have made apremilast a welcome addition to the
arsenal of RA therapies, especially for those patients
who require a biologic option [24].

While PDE4 inhibitors like apremilast are
promising, there remain barriers and limitations to their
widespread use. One of the key barriers is that not all
patients are going to respond to this therapy, and the drug
itself may be less effective than biologics or JAK
inhibitors in some cases. In addition, as with all
treatments, PDE4 inhibitors also present safety concerns,
such as the possibility of psychiatric side effects,
depression, and anxiety, particularly in patients with a
history of psychiatric illness [25]. Current research aims
to optimize the use of PDE4 inhibitors, either singly or
in combination with other medications, to figure out how
to best integrate these drugs into RA treatment protocols.
The advent of PDE4 inhibitors shows the growing
interest in oral, small molecule therapies for RA, and as
more data are accumulated, other options may become
available that treat other aspects of the immune response
in RA patients [26].

The RA treatment field is evolving constantly, with
studies being conducted in an effort to improve the
safety, effectiveness, and accessibility of targeted
treatments. The goal is to tailor therapies based on the
individual disease characteristics and molecular
attributes [14]. Personalized approaches, through the use
of biologics and small molecules, promise not only to
better manage disease activity but also to produce long-
lasting remission in some patients. Future directions
might involve the use of biologic agents in combination
with small molecule inhibitors to bring about maximum
therapeutic benefits with decreased side effects [27].

RESEARCH OBJECTIVES
The main research objectives of the study are;
1. To compare the safety and efficacy of biologics
and small molecule inhibitors in the treatment of
RA.
2. To compare patient compliance with oral small
molecule inhibitors and injectable biologics.
3. To assess the long-term effect of biologics and
small molecules on disease course in RA.

Problem Statement
Rheumatoid arthritis (RA) is an autoimmune
inflammatory disease with a significant impact on
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patients' quality of life and physical function. Traditional
treatments, such as synthetic DMARDs, are generally
inadequate in adequately controlling the disease activity
in moderate-to-severe RA. Though biologic agents have
revolutionized RA treatment by offering targeted
therapy, their excessive cost, need for injection-based
delivery, and potential for side effects are issues. Small
molecule inhibitors like Janus kinase (JAK) inhibitors
and phosphodiesterase-4 (PDE4) inhibitors are strong
competitors, with oral bioavailability and targeted
mechanism of action. There is, however, a vacuum in
understanding the relative effectiveness, patient
compliance, and long-term outcomes of such new drugs
as compared to biologics. This paper attempts to fill
these gaps, providing a comprehensive review of the
advantages, limitations, and overall contribution of
biologics and small molecule inhibitors in the treatment
of RA.

Significance of the Study

The significance of this current study lies in its potential
to inform clinical decision-making and maximize
treatment effectiveness for patients of rheumatoid
arthritis (RA). Through placing emphasis on efficacy,
safety, and patient adherence among biologics and
second-generation small molecule inhibitors, the study
will present valuable information in order to ensure
optimal treatment protocols. Furthermore, information
on the long-term impact of these treatments on disease
activity, joint damage, and remission rates can be used
to inform personalized treatment regimens, enhance
patient quality of life, and reduce healthcare costs.
Finally, this study aims to further progress the evolving
RA treatment paradigm by establishing the most optimal
and patient-adherent treatment choices, achieving better
disease control and overall results in RA patients.

LITERATURE REVIEW

Advances in Targeted Therapies for Rheumatoid
Arthritis

Rheumatoid arthritis (RA) is a chronic autoimmune
disorder of long-standing synovial joint inflammation,
resulting in pain, stiffness, and eventually joint
destruction. The treatment of RA has revolutionized over
the past few decades from non-specific to more targeted
interventions against the immune mechanisms involved
in the disease. Traditional disease-modifying ant
rheumatic drugs (DMARDS) such as methotrexate have
been the mainstay of RA therapy for decades. However,
in the majority of cases of moderate-to-severe RA, these
medications cannot suppress disease activity and have
long-term side effects. Thus, the introduction of biologic
drugs and small molecule inhibitors has dramatically
changed the treatment landscape with more targeted and
effective treatment modalities [28].

Biologic Therapies: Mechanisms and Impact
Biologic agents have changed the treatment of moderate-
to-severe rheumatoid arthritis (RA) by targeting
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specifically the immune molecules that are involved in
the inflammatory process. Tumor necrosis factor (TNF)
inhibitors were the initial biologics to be introduced for
the treatment of RA and have proven to be highly
effective in managing disease activity. TNF is a pro-
inflammatory cytokine and is at the center of the chronic
inflammation and subsequent joint destruction seen in
RA's hallmark. By inhibiting TNF, biologics such as
etanercept, infliximab, and adalimumab can reduce
inflammation significantly, reduce pain, and prevent
joint damage [29]. The therapies have been thoroughly
explored in clinical research and have also been shown
to be more powerful than the traditional disease-
modifying antirheumatic drugs (DMARDS), and as such,
are now the primary treatment for RA patients with
moderate-to-severe RA who fail methotrexate or other
conventional DMARDSs. Moreover, biologic use has
been associated with long-term functional improvement
and quality of life enhancement and with reduced
disability and lower frequency of radiographic joint
damage [30].

Other biologic agents targeting other cytokines and
immune cells involved in the inflammatory process,
aside from TNF inhibitors, have been developed.
Interleukin-6 (IL-6) receptor antagonists, such as
tocilizumab, and B-cell-depleting drugs, such as
rituximab, have contributed to the treatment
armamentarium of RA. IL-6 is yet another key cytokine
that triggers inflammation and development of systemic
features in RA, such as fatigue and fever. By blocking
the IL-6 receptor, tocilizumab is effective in reducing
inflammation and symptoms in patients who have failed
TNF inhibitors [31]. Similarly, rituximab, which
depletes B-cells that drive the autoimmune response in
RA, has been found particularly valuable in seropositive
RA patients who have failed TNF inhibition [5]. These
biologics have achieved strong efficacy in controlling
disease activity, improving disease-related symptoms,
and halting structural joint damage, thereby delivering
outstanding benefits in long-term disease control [32].

While effective, biologics have their drawbacks.
Perhaps their chief drawback is the way they must be
given. In the majority of instances, biologics must be
injected or given intravenously, an inconvenient and
taxing process for patients, especially those requiring
long-term therapy. This mode of administration can also
be followed by side effects such as injection site reaction
or infusion reaction, which can affect patient compliance
with treatment regimens [33]. Furthermore, biologics are
also expensive to treat, and this renders them less
accessible, especially in low- and middle-income
economies or among uninsured patients. Also, although
biologics are generally well tolerated, they possess
immunosuppressive properties with the potential to
induce serious infections like tuberculosis, opportunistic
fungal infections, and other life-threatening diseases. For
example, TNF inhibitors have been linked to increased
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risk of reactivation of latent tuberculosis and hence need
to be closely screened and monitored before initiating
therapy. In spite of such limitations, biologics remain a
corner stone of therapy for RA, particularly in moderate-
to-severe disease patients refractory to alternatives.
Ongoing research continues to focus on perfecting
biologic therapies by tightening safety profiles, reducing
the number of doses per administration, and developing
less expensive alternatives [34].

Emergence of Small Molecule Inhibitors

In the past couple of years, the identification of small
molecule inhibitors has provided an intriguing new field
for RA treatment. These treatments, including Janus
kinase (JAK) inhibitors and phosphodiesterase-4
(PDE4) inhibitors, have the advantage of being oral,
which is less inconvenient than the biologic drugs that
are administered by injection or infusion. JAK inhibitors
such as tofacitinib, baricitinib, and upadacitinib work
through the inhibition of Janus kinases' action, which are
enzymes employed by intracellular signaling by several
cytokine receptors. This inhibition results in downstream
cascades of inflammation that form the basis of RA
pathology and ultimately results in suppression of
disease activity along with better clinical outcomes [35].
Tofacitinib, which is the initial JAK inhibitor approved
for use in RA, has been found to decrease the symptoms
and interrupt joint damage among patients with active
moderate-to-severe  RA and are not reactive to
conventional DMARDs or biologics. Baricitinib and
upadacitinib have been as effective during clinical trials
and are useful alternative choices for the patients who
are in need of a more efficient regimen or unable to
tolerate the biologics [36].

PDE4 inhibitors, such as apremilast, are also small
molecules which function to prevent inflammation but
via a different mechanism. PDE4 inhibitors have their
action in the form of an increase in intracellular levels of
cyclic AMP (cAMP) that will suppress the formation of
pro-inflammatory cytokines, for instance, TNF and IL-
6. Apremilast, for instance, has been found to reduce the
disease activity as well as to improve functional
endpoints in RA patients who were either non-
responders to classical DMARDs [37]. In contrast to
JAK inhibitors, PDE4 inhibitors have a milder risk of
life-threatening infections but are associated with
gastrointestinal side effects, including diarrhea and
nausea, that affect patient compliance. Nonetheless, the
availability of these treatments in oral forms is a
significant benefit over biologics and is one factor
adding to the range of therapeutic options for the
management of RA.

Comparative Effectiveness and Safety of Small
Molecules vs. Biologics

The relative efficacy and safety of small molecule
inhibitors compared to biologics have been the focus of
several clinical trials and systematic reviews, offering
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keen observations on the ever-changing RA treatment
landscape. Among the advantages of small molecule
inhibitors, such as Janus kinase (JAK) inhibitors (e.g.,
tofacitinib, baricitinib, upadacitinib) and
phosphodiesterase-4  (PDE4) inhibitors  (e.g.,
apremilast), is that they are orally administered. This has
significantly improved patient compliance compared to
biologic drugs, which have to be taken by injection or
infusion. Within the clinic setting, patient compliance is
a decisive factor in determining the success of treatment,
and oral administration has been shown to reduce
barriers to treatment, especially among patients with
issues with injection-based therapy or who are phobic of
needles [38]. The convenience of small molecule
inhibitors is particularly pertinent to long-term
management as RA is a chronic condition in which
medication needs to be continuously taken. In a study
comparing biologics with JAK inhibitors, it was found
that patients who were switched to oral agents, such as
tofacitinib, reported improved satisfaction and
adherence due to convenience [39].

Besides their convenience, small molecule inhibitors
are likely to possess a better safety profile compared to
biologics. Biologics, especially TNF inhibitors, carry a
heightened risk of infection because of their
immunosuppressive properties. Infections such as
tuberculosis, opportunistic fungal infections, and sepsis
are known adverse effects of biologics and need to be
screened carefully and monitored [40]. Conversely, JAK
inhibitors and PDE4 inhibitors, though they also possess
some immunosuppressive activity, are less likely to
result in severe infections. For instance, apremilast, a
PDE4 inhibitor, has fewer infections but can lead to
gastrointestinal side effects such as diarrhea and nausea
that are usually tolerable and temporary [41]. In the same
way, JAK inhibitors baricitinib and tofacitinib have had
fewer rates of serious infection than biologics, but they
do risk increasing thrombosis and abnormalities in liver
enzymes. Hence, small molecules are more tolerable
with respect to safety, especially for those who are at risk
of infection, but not without issue, and there needs to be
continuous monitoring with their use.

However, when it comes to efficacy, biologics are
more virulent in modulating disease activity and
preventing joint damage, particularly in severely active
RA patients. Biologic agents like TNF inhibitors and IL-
6 receptor inhibitors have not only been shown to reduce
pain and inflammation but also retard the progression of
joint damage quite substantially and help achieve long-
term functional gain [42]. Clinical studies comparing the
efficacy of TNF inhibitors and JAK inhibitors have
indicated that while JAK inhibitors provide tight control
of disease activity, biologics are better than small
molecules in both radiographic inhibition and physical
function improvement, especially in patients with very
active disease. Biologic therapies have also been the first
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line of treatment in patients who have not been
responsive to usual synthetic DMARDs, with clinical
recommendations proposing a trial of biologic therapy in
patients with moderate-to-severe disease with an
inadequate response to conventional therapy. [43]
performed an earlier meta-analysis and reiterated that
biologics are superior to small molecules at achieving
clinical remission and joint structural change [44].

Cost is also still one of the most important
considerations when comparing biologics with small
molecule inhibitors. Biologics are generally very
expensive based on the nature of how complicated they
are to make and how expensive the delivery is (e.g.,
visits to a doctor's office for infusions or injections).
Biologic treatments often are in themselves limited in
access, especially for those settings in low resource
availability or individuals who have sparse insurance
coverage. Conversely, although small molecule
inhibitors remain relatively expensive, they are more
cost-effective compared to biologics and less difficult to
administer, and thus are more accessible to a broader
patient population. According to a study conducted by
van der[45], the yearly cost of biologics varied between
$20,000 and $40,000, based on the drug, whereas
smaller molecule inhibitors like tofacitinib were
substantially cheaper, thereby a better option for patients
who are financially stressed. Also, small molecules are
available for administration at home, which minimizes
healthcare costs related to infusion visits, rendering them
not just more patient-friendly but also cost-saving for
healthcare systems as a whole.

However, the decision between biologics and small
molecules is extremely personalized and varies based on
various factors such as the severity of the disease, patient
preference, previous treatment outcomes, and potential
for side effects. Although biologics continue to be the
preferred treatment for patients with aggressive RA or
those who do not respond to other therapies, small
molecule inhibitors are an acceptable alternative for
patients looking for more convenient regimens with a
potentially safer side effect profile. Further studies are
needed to evaluate the long-term impact of these
therapies on disease activity and quality of life. A recent
systematic review by [46] pointed out that clinicians
need more real-world evidence to inform them about the
best therapy for RA patients, considering both the short-
and long-term advantages of biologics versus small
molecules.

METHODOLOGY

The study was carried out with a quantitative research
design to evaluate the General Practitioners' (GPs)
knowledge, attitudes, and practices in Punjab, Pakistan,
towards the most recent developments in rheumatoid
arthritis (RA) management, especially in terms of
biologic drugs and small molecule inhibitors. The
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quantitative method was used to enable statistical
information to be gathered and generalized to the wider
population of GPs as well as quantitatively determine
their level of familiarity with the new treatment. The
research was conducted as a descriptive research design
to gather data that assisted in the understanding of the
existing level of knowledge and practices among the
GPs, with specific emphasis on their level of awareness
about biologics, small molecule inhibitors, and their
application in RA management.

The population of interest for this research consisted
of General Practitioners (GPs) who were working in
Punjab, Pakistan. GPs were selected as the sample
population because they played a pivotal role in the early
diagnosis, detection, and treatment of RA, particularly in
the early stages of the disease. They were also
instrumental in prescribing treatment or referring
patients to specialists if needed. Because there was no
available database of all the GPs in Punjab, snowball
sampling was used as the sampling method. In this
sampling method, few initial participants were
approached and referred others who fulfilled the study's
inclusion criteria. This method was particularly effective
where access was limited, and it ensured that diverse
GPs participated in the study.

The sample size used in this research was 108
General Practitioners. It was deemed appropriate to use
such a sample size in order to have a robust
representation of Punjab GPs considering the wvast
geographic distribution and variation of healthcare
provision in the state. A questionnaire completed by
participants independently was used as the core data
collection mechanism. The survey was constructed to
elicit both demographic information (e.g., age, gender,
years of experience, and specialty) and targeted data on
the GPs' knowledge, attitudes, and clinical practices in
the treatment of RA. The questions were a combination
of closed-ended and Likert scale questions, facilitating
quantitative data collection while also providing some
latitude for participant opinion and self-reporting of
practices. The questionnaire was sent both hard copy and
soft copy to meet the different work settings of the GPs.

For analysis of data, descriptive statistics were used
to present the demographic profile of the respondents,
and their knowledge and practices about RA treatment.
The Likert scale questions were analyzed using measures
of central tendency (mean, median) to determine the
overall trends in GPs' knowledge and practices about
biologics and small molecule inhibitors. In addition,
cross-tabulation was employed to investigate the
connection between GPs' demographics (e.g., years of
practice or specialization) and their awareness of
advanced RA treatments. Lastly, inferential statistics,
i.e., chi-square tests or t-tests, were employed to
establish whether there were any notable differences in
knowledge and practices by certain demographic
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features. The analysis was performed with SPSS or Rural 48 44.4%
Excel for proper computation and presentation of results.
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Information (n) (%) LLLLLLLE L s 25 5T

O O O O O ngmme:gges
Age 25-35 years 20 185% 5§§§£§£05§§;§803m
bbb O 482
N M T W0 — =
36-45 years 45 41.7% =
©
L
46-55 years 30 27.8%
mmmmm Frequency (n) e Percentage (%)
56-65 years 10 9.3%
The age data of the study participants revealed a cross-
65+ years 3 2.8% section of General Practitioners (GPs) in Punjab,
Gender il = e Pakistan. The highest percentage of respondents was in
the age group 36-45 years (41.7%), followed by 46-55
Female 45 41.7% years (27.8%), demonstrating well-represented middle-
aged respondents. Relatively fewer percentages were in
Other : Lt the young (25-35 years, 18.5%) and elderly groups (56-
. 65 years, 9.3%, and 65+ years, 2.8%). By gender, the
Years of Practice 1-5 years 20 18.5% .
sample was predominantly male (55.6%), although
6-10 years 30 27.8% 41.7% claimed to be female. The Igrgest number _of
respondents had 11-20 years of experience (37%), with
11-20 years 40 37.0% 27.8% reporting 6-10 years' experience, and fewer in 1-
. 5 years (18.5%) and 21+ years (16.7%) categories. Most
21+ years 18 16.7% GPs were specialized in General Medicine (69.4%),
; . , O 0
ol S:glirl?]le 25 69.4% Whll_e most were in F_amlly Medicine (2_3.1 %) or other
; specialties (7.4%). With regard to practice area, 55.6%
,\;eagl‘c"%e 25 23.1% of GPs practiced in the urban area and 44.4% in the rural
area. The findings suggest a well-experienced, gender-
Other ¢ g mixed cohort of GPs with high coverage in the urban and
L ocation of Practice Urban 60 55 6% rural areas, thus ma_kmg the s’_cudy representative of the
overall GPs population in Punjab.
Table 2
Cross-Tabulation with RA Treatment Knowledge (N-108)
Demographic Catedor Knowledge of Knowledge of Small Chi-Square Test / Significance (p-
Factor gory Biologics (Yes) Molecule Inhibitors (Yes) T-Test Value value)
25-35 years 15 (75%) 10 (50%) P=42 p=0.24
36-45 years 42 (93.3%) 35 (77.8%) 2=69 p=0.06
Age 46-55 years 28 (93.3%) 22 (73.3%) =23 p=0.31
56-65 years 8 (80%) 5 (50%) =15 p=047
65+ years 2 (66.7%) 1 (33.3%) ¥ =0.7 p=0.71
Male 55 (91.7%) 45 (75%) =34 p=0.08
Gender Female 42 (93.3%) 35 (77.8%) »=25 p=0.12
Other 2 (66.7%) 2 (66.7%) ¥ =0.1 p=0.98
1-5 years 15 (75%) 12 (60%) =19 p=0.39
. 6-10 years 27 (90%) 22 (73.3%) =31 p=0.22
Years of Practice 14 5 vears 39 (97.5%) 35 (87.5%) £=55 0= 0.05
21+ years 13 (72.2%) 10 (55.6%) ¥ =2.0 p=042
General 65 (86.7%) 55 (73.3%) =48 p=0.03
I Medicine
Specialization Family
Medicine 25 (100%) 20 (80%) =22 p=0.32
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Other 7 (87.5%) 5 (62.5%) =11 p=0.57
Location of Urban 50 (83.3%) 42 (70%) =32 p=021
Practice Rural 45 (93.8%) 40 (83.3%) =24 p=0.13
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Cross-tabulation between demographic profile and
awareness of RA treatments (biologics vs. small
molecule inhibitors) yields some interesting trends. For
age, most of the age groups showed high awareness of
biologics, and the highest proportion (93.3%) was aware
of biologics in the 36-45 years group, although not
statistically significant differences (p-values ranged
from 0.06 to 0.71). For gender, both female and male
respondents knew equally, albeit slightly more
knowledge was exhibited among males (91.7%)
compared to females (93.3%), albeit this variation not
being statistically different either (the p-values varied
between 0.08 to 0.12). On practice years, those GPs
having 11-20 years of practice had maximum knowledge
of biologics (97.5%), and with a statistically significant
p-value of 0.05, the implication was that experienced
practitioners had better knowledge about biologic
treatment. On the basis of specialization, GPs involved
in general medicine had greater knowledge of biologics
(86.7%) compared with family medicine physicians
(100%), and a p-value of 0.03 was statistically
significant. Practice site (urban vs. rural) showed a trend
towards higher knowledge in rural areas for both
biologics and small molecule inhibitors, but again
without statistical power (p-values of 0.13 and 0.21,
respectively). In general, while some demographic
factors such as years of experience and specialization did
influence RA treatment knowledge, most of the
relationships were not statistically significant, which
highlights the necessity for more research into RA
treatment knowledge determinants among general
practitioners.

Table 3
Patient Compliance with Oral Small Molecule Inhibitors

vs. Injectable Biologics
Oral Small

Injectable

(Slt(;%r;hance Molecule Inhibitors  Biologics (n = T_c>t1%IO()n
(n=50) 50) =
Compliant 40 (80%) 30 (60%) 70 (70%)
Non- ) . .
Compliant 10 (20%) 20 (40%) 30 (30%)

IJBR Vol.3 Issue.3 2025

The table shows compliance rates in patients on oral
small molecule inhibitors and injectable biologics, and it
shows a higher percentage of compliance in the oral
small molecule inhibitors group. To be specific, 80% (40
out of 50) of patients on oral small molecule inhibitors
were compliant with their medication, compared to 60%
(30 out of 50) of patients who took injectable biologics.
Conversely, non-compliance in the injectable biologics
group was greater, at 40% (20 out of 50) non-compliant,
whereas a mere 20% (10 out of 50) were non-compliant
in the oral small molecule inhibitors group. Overall
compliance in the whole sample (n = 100) was 70%, with
70 compliant and 30 non-compliant patients. These
findings suggest increased patient compliance with oral
small molecule inhibitors, possibly secondary to the less
invasive and less inconvenient oral drug administration
relative to the more invasive injectable biologics.

Comparison of Disease Progression Before and After
Treatment

Table 4

Disease Progression Scores (Measured by Disease

Activity Score - DAS28)
Before After Mean

Paired t-
Treatment Tr(iiir:gnt T"(?\‘;‘Iggre]”t Chﬁ]nge test |
Type DAS28 DAS?28 DAS28 AN_cv:;)J/eA

Score) Score) Score P

Oral Small
Molecule B
Inhibitors 6.2 41 21 p=001
(n=50)
Injectable
Biologics 6.5 3.2 33 p=0.02
(n=50)

Comparison of the progression of the disease prior to and
after oral small molecule inhibitors and injectable
biologics treatment reveals significant improvement in
both groups, as evidenced by the reduction in the Disease
Activity Score (DAS28). In the case of oral small
molecule inhibitors, the average DAS28 score fell from
6.2 to 4.1, an improvement of 2.1 points, with a
significant p-value of 0.01. Likewise, the injectable
biologics showed a more significant decrease, with the
mean DAS28 decreasing from 6.5 to 3.2, a change of 3.3
points, and a p-value of 0.02, likewise also statistically
significant. Both treatments appear to result in a
reduction of disease activity according to these findings,
but the injectable biologics produced a slightly more
intense effect on disease advancement than oral small
molecule inhibitors.
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DISCUSSION

Descriptive, cross-tabulation, and inferential statistics
were used to describe several domains of General
Practitioners' (GPs") knowledge and practices on treating
RA, such as biologics and small molecule inhibitors. The
demographic composition of the 108 GPs, whose replies
form the study population, were captured through
descriptive statistics, as more than half were aged
between 36-45 years and the majority of respondents
were males of varying degrees of years of practice and
specialist designation. The results of demographic
analysis indicate an experienced but multi-varied
composition of GPs that is commensurate with Punjab,
Pakistan's GP community. The urban and rural setups
have been sources for these GPs, showing an inclusive
nature of the pool from which doctors in the country hail
[47].

Cross-tabulation was used to study the correlation of
demographic variables like age, gender, number of years
of practice, specialization, and practice location, and
their awareness of biologic therapies and small molecule
inhibitors. The findings showed that age and practice
years did have some impact on RA treatment knowledge,
with GPs 36-45 years old and 11-20 years of practice
having the greatest awareness about biologic therapies.
Notably, specialization in general medicine seemed to be
a key factor, with these GPs having greater knowledge
than family medicine GPs. Yet, although the trends were
discernible, statistical significance of these associations
was uneven, with p-values for the majority being larger
than the standard threshold of 0.05, indicating the
necessity of  further investigation to  more
comprehensively describe the factors underpinning the
knowledge gaps [48].

The compliance of the patients was analyzed and
showed a considerable disparity in compliance between
the two forms of treatment. The patients who took oral
small molecule inhibitors showed a greater degree of
compliance (80%) than the patients taking injectable
biologics (60%). This may probably be due to the ease
of oral administration, which is less painful and simpler
to include in one's daily schedule than injectable
treatment, which involves regular injections or infusions.
This is consistent with earlier research indicating that
patient convenience and simplicity are vital factors in
treatment compliance, especially in chronic diseases
such as RA.

Lastly, the research investigated the long-term effect
of both treatment modalities on disease progression.
Disease progression was measured using the Disease
Activity Score (DAS28) before and after treatment. Both
treatment groups had significant reductions, with
DAS28 scores reducing by 2.1 for small molecule
inhibitors and 3.3 for injectable biologics. These results
imply that the treatments are effective for controlling
disease activity, with a slightly more appreciable disease

IJBR Vol.3 Issue.3 2025
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activity reduction with injectable biologics. That these
findings reach statistical significance (p-values 0.01 for
small molecule inhibitors and 0.02 for injectable
biologics) supports how both therapies affect
inflammation due to RA as well as how each can
decrease RA progression [49].

In accord with earlier investigations, this report
points to increasing utilization of biologic therapies as
well as small molecule inhibitors for the treatment of
rheumatoid arthritis (RA). Several reports have
emphasized the critical role that biologic therapies,
especially tumor necrosis factor (TNF) inhibitors, play
in bettering long-term outcomes in patients with RA. For
instance, a study by [50] showed that TNF inhibitors
decrease disease activity and inhibit joint damage in RA
patients effectively. This result agrees with the present
study, wherein injectable biologics were found to have a
greater reduction in disease activity based on the DAS28
score. This concurs with the results of past studies that
suggest biologics are more effective in managing disease
activity and inhibiting joint damage than traditional
therapy [51].

But this research also resonates with results from
previous studies by [52], which indicated the ease of oral
small molecule inhibitors, like Janus kinase (JAK)
inhibitors and phosphodiesterase 4 (PDE4) inhibitors, in
enhancing patient compliance. Compliance was
considerably better for oral small molecule inhibitor-
treated patients (80%) versus patients on injectables
(60%). These data correlate with work from [53]
demonstrating that because of the simplicity of
administration and compliance with such regimens, oral
regimens were preferable and improved compliance
rates with a corresponding effect on disease outcome.
Moreover, study emphasized the effect of convenience
in treatment on patient compliance, reinforcing the
current study's assertion that oral therapies are more
likely to be complied with by patients in the long term.

In terms of treatment effect on disease progression,
this research is consistent with other research comparing
biologics and small molecule inhibitors' effectiveness in
inhibiting disease progression. For example, [54]learned
that biologics, most notably TNF inhibitors, had greater
efficacy in lowering disease activity and long-term
functional outcomes. Nonetheless, the findings of the
present study also support an increasing body of
evidence indicating that small molecule inhibitors,
though less effective in general compared to biologics,
can still have a dramatic impact on disease activity and
progression in RA patients. These findings are consistent
with research like that of [55], which have shown that
small molecules such as JAK inhibitors are effective at
lowering inflammation and enhancing joint function and
are therefore a valuable treatment option for those who
are unable to access biologics due to cost or other
reasons.

Page | 84

Copyright © 2024. I1JBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.



Advances in Targeted Therapies for Rehumatiod Arthritis. ..

Mansoor, W. et al,,

In addition, the knowledge of General Practitioners
(GPs) regarding RA treatments is also analyzed and
found to be informative. Other studies, including those
conducted by [49], have indicated that GPs' knowledge
of newer RA treatments is significant in the proper
management of the disease. The present study identified
that GPs with longer years of practice, particularly those
who specialize in general medicine, were better
informed about biologic therapies. This result accords
with other research, where increased experience has
been found to make healthcare practitioners better aware
of new treatments. Yet the disparate results in relation to
statistical significance, especially when it comes to the
impact of age and specialist status on knowledge about
RA treatments, indicate a need for further studies to
specify the factors determining GPs' knowledge and the
ways in which this affects decision-making around
treatments.

CONCLUSION

In conclusion, this research provides valuable insights on
the comparative effectiveness, safety, and patient
compliance of biologic drugs and small molecule
inhibitors in the management of rheumatoid arthritis
(RA). The findings indicate that both treatments are
effective in reversing disease activity, with injected
biologics exerting a greater effect on disease
progression. However, oral small molecule inhibitors
were more patient compliant, likely due to their
convenience and ease of use compared to the more
invasive injectable biologics. In addition, the study
showed that longer-practicing General Practitioners
(GPs) and those with a general medicine specialty were
more  knowledgeable about biologic therapies,
highlighting the importance of ongoing education in RA
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