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Revised: 22-09-2024 the likelihood of treatment failure, encompassing adverse drug reactions
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Malaysian rheumatoid arthritis (RA) patients undergoing therapy with

;(;(;rrzehsgﬁgﬁ;gpil:rhor biologic and targeted synthetic disease-modifying antirheumatic drugs
Gheshmi (DMARDs). An observational, prospective longitudinal study on individuals

with RA used Cox proportional hazards regression to compare treatment
Email: failure risk due to ADRs or lack of effectiveness across age groups. To ensure
nasreh.shg@gmail.com contributing factors related to treatment failure, adjustments were made for

factors such as age, gender, disease duration, comorbidities, smoking, DAS28,
and steroid use. In a cohort of 270 patients, 32.2% were classified as elderly.
The elderly group exhibited higher RA disease activity, measured by DAS28
ESR, compared to the younger population (mean DAS28 ESR 6.748 versus
5.916, p<0.001). Regarding treatment, elderly individuals were more likely to
receive biologic and targeted synthetic DMARDs as monotherapy rather than
combination therapy (52.9% versus 47.1%, p = 486), with non-TNF inhibitors
being more prevalent than TNF inhibitors (50.6% versus 37.9%, p = 0.040).
Notably, the administration of targeted synthetic DMARDs in the elderly
showed a significant negative association with treatment failure compared to
TNF inhibitor therapy (adjusted HR: 0.12,95% CI: 0.038, 1.265, p<0.001) after
adjustment. Noteworthy predictors of failure in both biologic and targeted
synthetic DMARD therapies, encompassing comorbidities, polypharmacy,
smoking, corticosteroid use, and gender, were discerned. The utilisation of
targeted synthetic DMARDs among elderly RA patients suggests a potentially
more suitable and secure treatment option compared to biologic DMARDs.
The identified predictors hold potential significance for guiding clinical
decisions, particularly in the context of considering the discontinuation of
biologic and targeted synthetic DMARDs in patients.

Keywords: Rheumatoid arthritis, biologic DMARD, targeted synthetic
DMARD, treatment failure

INTRODUCTION and/or other conventional DMARDs (csDMARDs).

Biologic and targeted synthetic disease Previous research revealed that biologic DMARDs
modifying anti-rheumatic drugs (DMARDs) are are recommended when the treatment objective is
commonly administered to patients who have not attained using csDMARDs and in the presence
experienced treatment failure with methotrexate of unfavorable prognostic factors. The prompt
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initiation of biologic DMARDs has demonstrated
efficacy in slowing down the advancement of
clinically significant radiographic progression
(Silvagni et al, 2018). The participation of
individuals aged 65 years and above in clinical
trials for RA is limited, resulting in data primarily
derived from post hoc analyses. Although
observational studies have investigated the
effectiveness and safety of biologic and targeted
synthetic DMARDs in patients aged 65 years old
and above, the findings are inconsistent (Filippini
et al, 2010; Genevay et al.,, 2007; Hetland et al,,
2010; Hyrich etal., 2006; Ishchenko & Lories, 2016;
Krams et al,, 2016; Ochi et al,, 2021; Radovits et al.,
2009; Yun et al., 2015; ZENG et al., 2023). Several
studies have reported a decrease in the
effectiveness of TNF inhibitors (Hetland et al,
2010; Radovits et al, 2009), while some other
studies revealed high efficacy of biologic and
targeted DMARDs (Yun et al, 2015; Zeng et al,,
2023) in elderly patients. However, other studies
have not found any correlation between age and
treatment response (Filippini et al., 2010; Hyrich et
al, 2006; Ochi et al, 2021) or rates of drug
discontinuation (Genevay et al., 2007; Ochi et al,,
2021). The rationales for discontinuation of
biologic and targeted synthetic DMARDs may vary
based on age, with older individuals discontinuing
more frequently due to adverse events, while
younger individuals discontinue due to inefficacy
(Busquets et al., 2011; Filippini et al., 2010; Ochi et
al, 2021). Additionally, antibody diversity
decreases with age, resulting in a decline in the
ability to produce specific antibodies. It is plausible
that the synthesis of ADA, which counteracts the
impact of TNF inhibitors, may be comparatively
less vigorous in the geriatric population, thereby
diminishing the likelihood of subsequent inefficacy
and obviating the necessity for concurrent
immunosuppressive therapy (Jourdain et al,
2024). Several characteristics, particularly the
presence of comorbidities, have been identified as
factors that elevate the adjusted relative risk in
patients with other chronic diseases (Kristin et al.,
2023). Extensive efforts have been undertaken to
ascertain individuals with RA who are more
susceptible to treatment failure which is explained
by discontinuation of therapy due to inefficacy or
adverse drug reactions and necessitating change of
therapy. Nonetheless, the existing literature has
significant gaps, particularly regarding the
influence of age. Although the effectiveness and
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safety of biologic DMARDs has been investigated in
the elderly population, the findings are
inconclusive.

This study aimed to determine the factors
associated with the probability of treatment failure
in elderly patients with RA due to ADR or lack of
efficacy. The investigation overview assesses the
influence of several variables, such as age, gender,
duration of illness, comorbidities, adherence to
medication, and treatment plan, on the likelihood
of treatment failure.

MATERIALS AND METHODS
Patients’ population

The present study considered all individuals
diagnosed with RA who were initiating treatment
with biologic or targeted synthetic DMARDs as
eligible for inclusion in the analysis. As per the
classification by the Public Service Delivery and
Local Government of Malaysia, individuals who
have attained the age of 60 years and above
are considered as elderly or senior citizens.
Therefore, the study population were split into
two groups, < 60 and = 60 years, based on the
ages at which biologic and targeted synthetic
DMARDs were administered.

Baseline data

Baseline data was gathered, encompassing
information on demographic characteristics,
comorbidities, smoking status, duration of RA,
assessment of RA disease activity using the Disease
Activity Score-28 (DAS28-ESR), classification of
DMARDSs, concurrent utilization of csDMARDs, and
exposure to corticosteroids. The comorbidities
were extracted from the medical records of the
patients, utilizing a predetermined inventory of
concurrent ailments. The assessment of
comorbidity burden was conducted through the
utilization of the Rheumatic Disease Comorbidity
Index (RDCI), which is comprised of 11 comorbid
conditions that are weighted based on their past or
present occurrence. The RDCI demonstrates a
commendable performance in  accurately
forecasting outcomes that are specific to RA,
encompassing disability, medical expenses,
hospitalization, and mortality (England et al,
2015). Information pertaining to adverse events
was extracted from the medical records of the
patients. Data were collected at regular intervals
of 3 months throughout the initial 12-month
period.
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Statistical analysis

The baseline characteristics were evaluated
to determine statistically significant
disproportionality using appropriate statistical
tests such as Chi-square, Mann-Whitney, or t-tests.
The Cox proportional hazards regression was
employed to conduct a comparative analysis of the
risk associated with discontinuation of biologic and
targeted synthetic DMARDs across different age
groups due to any cause, including adverse drug
reactions (ADRs) and lack of efficacy. To address
potential confounding factors, a multivariable
adjustment was conducted for a range of baseline
covariates, such as age, gender, duration of disease,
Rheumatic Disease Comorbidity Index, smoking
status, Disease Activity Score 28 (DAS28), and
utilization of steroids.

Ethical approval

The Malaysian Research Ethics Committee
and National Medical Research Registry approved
this study under the protocol number NMRR 20-
2919-53875.

RESULTS AND DISCUSSION
Patient characteristics

Of 270 patients, 148 patients had no
previous exposure to biologic or targeted synthetic
DMARDs therapy and were starting their first
therapy with these agents. The study population
consisted of individuals, of whom 67.5% were
below the age of 60. The average age of the entire
populat

ion was 54.10 years, with a standard
deviation of 10.218. Furthermore, the mean
duration of the disease among the participants was
10.45 years, with a standard deviation of 5.391.
Additionally, the baseline mean DAS28 ESR was
recorded as 5.826, with a standard deviation of
1.130.

There were noteworthy differences
observed between age groups (<60 and 260) in
terms of the burden of comorbidities, disease
activity, and prescribed medications. Patients aged
> 60 years old demonstrated a higher burden of
comorbidity in contrast to the younger population
(78.2% had an RDCI score = 1, as compared to
73.2%, p = 0.049). This was accompanied by a
higher frequency of hypertension, osteoarthritis,
respiratory diseases (asthma, COPD, and lung
fibrosis), diabetes mellitus, and osteoporosis.
respiratory disorders, including asthma and lung
fibrosis, hypertension, and peptic ulcer disease,
highlight the significance of considering the overall
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health status when making treatment decisions. In
a prior study addressing a distinct chronic disease,
specifically Type 2 diabetes and mental illness,
comparable findings emerged, demonstrating that
59.2% and 65% of the patient population
presented with comorbid conditions concurrent
with their primary illness as well as polypharmacy
(Ariyanti et al., 2022; Meraya et al., 2020).

On the other hand, the disease activity of RA
quantified through the measurement of DAS28
ESR, exhibited a higher level within the group of
individuals = 60 and above (mean DAS28 ESR 6.748
compared to 5.916, p<0-001), which underscores
the need for tailored therapeutic approaches
within this subgroup. The observed outcome was
influenced by a notably elevated ESR level with a
median of 70 (IQR 37 to 88) compared to 66 (IQR
46 to 94), p=0-028), while no noteworthy
distinction was found in the count of tender and
swollen joints among the two cohorts. Additionally,
visual analogue scale (VAS) results among the two
age groups were found to be statistically
significantly different (mean 5.64 (SD 2.654)
versus 6.70 (SD 2.204), p<0.001). A smaller
percentage of the population = 60 were prescribed
prednisolone compared with younger patients < 60
(30.8% compared to 69.2%, p=0-593), although
there was no disparity in the quantity of preceding
csDMARD:s.

The patterns of treatment revealed
variations in medication regimens. Elderly
individuals were more likely to be administered
biologic and targeted synthetic DMARDs as
monotherapy in comparison with combination
therapy (52.9% versus 47.1%). Moreover, the
elderly had a higher likelihood of receiving biologic
DMARDs over targeted synthetic DMARDs (88.5%
versus 11.5%, p = 0.04), with non-TNF inhibitors
more prevalent than TNF inhibitors (50.6% versus
37.9%). These findings suggest that age-related
considerations may play a role in treatment
selection. As reported by the Japan College of
Rheumatology, the use of MTX in elderly patients
necessitates comprehensive monitoring to
minimize the potential for adverse events (Tanaka
etal, 2016). Conversely, alternative csDMARDs and
GCs are frequently used in the treatment of this
specific patient population, likely due to the
purportedly reduced occurrence of AEs compared
to MTX (Mueller et al., 2014). The initial factor is a
decrease in immune response as a result of the
aging process. As a consequence of the age-related
development of the immune system, an individual's
diminishing immunological capacity to combat
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infections poses a potential hazard for the
emergence of infectious adverse events. The
occurrence of rheumatoid arthritis itself
additionally ~ expedites = the  process of
immunosenescence (Bauer, 2020). The second
factor to consider is polypharmacy. As individuals
grow older, there is a notable inclination towards
polypharmacy (Charlesworth et al, 2015). The
simultaneous intake of multiple medications
amplifies the likelihood of adverse events due to
drug interactions and complicates the management
of diseases (Malik et al., 2023). The third aspect to
consider pertains to the quantity of comorbid
conditions. In elderly patients diagnosed with RA,
the number of comorbid conditions tends to
escalate. In a study conducted by Kawashima et al.
(Kawashima et al., 2017) it was found that there is
no substantial disparity in the occurrence of severe
infections among patients with RA who are 65
years of age or older, regardless of whether they
received biologic DMARDs or non-biologic
DMARDs (Table I).

Treatment failure with biologic and targeted
synthetic DMARDs

An analysis of treatment failure indicated an
overall discontinuation rate of 12.96% (n=35), with
inefficacy being the primary reason (65.71%) and
adverse drug reactions (34.28%) being the other
main reason for treatment failure. Persistence with
biologic and targeted synthetic DMARDs therapy
was greater in the population aged less than 60.
Treatment failure in patients <60 was found to be
higher compared to 260; all causes were 13.66%
versus 11.49%, inefficiency was 9.3% versus 6.9%,
and there was a similar chance of treatment failure
due to adverse events (4.4%), highlighting the
challenges in managing RA in this age group (Table
2). Overall, patients who received monotherapy or
combination therapy with other csDMARDs,
including sulfasalazine, hydroxychloroquine, or
leflunomide, had a higher risk of treatment failure
compared to those who received combination
therapy with MTX with no statistically significant
difference in hazard ratio; HR: 1-841 (95% CI:
0.746, 4.541), p=0-185. Upon examination of
treatment discontinuation in different classes of
DMARDs, overall, patients were less likely to
discontinue therapy when prescribed targeted
synthetic DMARDs compared to TNF inhibitor
agents, although the finding was not significant. HR:
0.30 (95% CI: 0.90, 1-0.1), p=0-052. On further
analysis, adjusting for confounding of interest, this
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difference showed to be significant: HR: 0.27
(0.070, 0.920), p<0-001.

Specifically, elderly individuals who
received monotherapy had an even higher risk.
However, in younger patients, this risk was found
to be higher in other concomitant csDMARDs than
monotherapy when compared with MTX
combination  therapy. Most investigations
pertaining to the issue of biologic retention have
emphasized that the concurrent use of MTX is a
positive indicator of improved pharmaceutical
durability. Various factors contribute to treatment
failure, such as inefficacy and ADR. Patients achieve
good clinical improvement with biologic and
targeted synthetic DMARDs. However, the
effectiveness of these medications can decrease
over time (Fujii et al., 2024). In elderly individuals,
the immunogenicity decreases because their
immune system experiences a decline in its ability
to generate antibody response (Accardi & Caruso,
2018; Bauer, 2020; Jani et al., 2014; Rocha et al,,
2019). The phenomenon of immunogenicity has
been widely acknowledged as a prevailing
mechanism contributing to the diminished efficacy
of biologic drugs after some time and leading to
treatment failure (Rosenberg et al, 2023).
Treatment failure can occur due to antidrug
antibody production that is formed because of
immune response to drugs with protein bases.
These antibodies have the potential to neutralize
the clinical effectiveness of these drugs.
Combination of biologic drugs with MTX leads to
reducing the elimination of medication by reducing
the formation of antibodies against the medication,
therefore the systemic exposure along with
medication persistence of biologics will increase
(Ancuta et al., 2016; Balsa et al., 2018; Danckert et
al, 2024).

This study demonstrates a notable decline of
88% in the probability of treatment failure among
the elderly receiving targeted synthetic DMARD
therapy, which constitutes a compelling rationale
for the efficacy of this medication class in
comparison to TNF inhibitor therapy. Younger
patients within this treatment category showed
almost similar results, however, the reduced risk
compared to TNF inhibitor therapy was not
significant. Real-world data from drug based
registry in Taiwan in 2018 (Hsieh, 2018) indicated
that the persistence at the end of 12 months was
comparable for individuals who began treatment
with tofacitinib (88.5%) and those who started
treatment with TNF inhibitors (90.8%).
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Table 1. Baseline characteristics of the patients

Characteristics Total patients <60years =60years p-value
Demographic characteristics
Total patients 270 (100) 183 (67.8) 87 (32.2)
Age, years., mean+SD 54.10+10.218 49.11+8.157 64.57+4.675 <0.001
Female 191 (70.7) 135 (73.8) 56 (64.4) 0.036
Smoking status
Smoker 79 (29.3) 58 (31.7) 21 (24.1) 0.202
Non-smoker 191 (70.7) 125 (68.3) 66 (75.9)
Clinical characteristics
Disease duration, years, mean+SD 10.45+5.391 9.76+£5.066 11.91+5.782 0.002
Seropositive RF 210 (77.8) 139 (76) 71 (81.6) 0.296
DAS28 ESR, mean+SD 5.862+1.130 5916+1.100 6.748+1.190 0.254
SJC, mean+SD 7.28+6.487 7.17+6.414  7.51x6.670 0.696
TJC, mean+SD 8.25+6.729 8.33+7.026  8.08+6.093 0.774
VAS, mean+SD 6.36£2.405 6.70+2.204  5.64+2.654 <0.001
ESR, median (IQR) 66 (44, 91) 66 (46,94) 70(37,88) 0.028
CRP, median (IQR) 22.30(6.97,45.17) 28.5(10.1,51) 13(5.4,38) 0.002
RDCI score 21 202 (74.8) 134 (73.2) 68 (78.2) 0.049
Comorbidities
Osteoarthritis 123 (45.6) 87 (47.5) 36 (41.6) 0.342
Osteoporosis 56 (20.7) 38 (20.8) 18 (20.7) 0.989
Hypertension 132 (48.9) 73 (39.9) 59 (67.8) <0.001
Diabetes mellitus 58 (21.5) 40 (21.9) 18 (20.7) 0.827
CKD 20 (7.4) 14 (7.7) 6 (6.9) 0.825
Anaemia 48 (17.8) 34 (18.6) 14 (16.1) 0.617
Depression 26 (9.6) 20 (10.9) 6 (6.9) 0.294
Respiratory diseases 72 (26.7) 49 (26.8) 23 (26.4) 0.538
Asthma 13 (4.8) 7 (3.8) 6 (6.9) 0.271
COPD 8(3) 7 (3.8) 1(1.1) 0.231
Lung fibrosis 51 (18.9) 35(19.1) 16 (18.4) 0.885
Dyslipidaemia 50 (18.5) 33 (18) 17 (19.5) 0.766
Gastritis 25(9.3) 19 (10.4) 6 (6.9) 0.356
Peptic ulcer 21(7.8) 14 (7.7) 7(8) 0.910
Treatment characteristics
Previous biologic exposure
Biologic naive 148 (54.8) 99 (54.1) 49 (56.3) 0.732
Biologic experienced 122 (45.2) 84 (45.9) 38 (43.7)
No. of previous biologics, mean+SD 0.64+0.822 0.69+0.868 0.55+0.711 0.202
Type of therapy
Monotherapy 151 (55.9) 105 (57.4) 46 (52.9) 0.486
Combination therapy 119 (44.1) 78 (42.6) 41 (47.1)

Values are given as n (%) unless otherwise specified by median (IQR) or mean (SD). Statistical imbalance tested x2or

Kruskal Wallis

A recent Canadian study reported that the rate of
discontinuation of tofacitinib significantly reduced
in patients who were older than 55 years in
comparison to those who were younger than
45 years of age (Pope et al., 2020). Furthermore, a
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recent Canadian study reported that the
rate of discontinuation of tofacitinib significantly
reduced in patients who were older than
55 years in comparison to those who were
younger than 45 years of age (Popeetal. 2020).
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In contrast to our findings, a Japanese study of the
safety and efficacy of Golimumab in the elderly
population observed that the rate of
discontinuation for any cause within the six-month
study period was 22.0% (n=925/4200) for younger
individuals, while the corresponding rate for the
elderly population was 25.3% (n=237/937)
(Okazaki et al., 2018).

Treatment with non-TNF medications
among the younger population was significantly
associated with a 33% lower risk of treatment
failure (p=0.047) before adjusting for confounders.
However, after adjusting, the risk of treatment
discontinuation was reduced further to 37% but
did not remain significant. In elderly patients also
we observed that non-TNF therapy was associated
with an 87% reduction in treatment failure
compared to TNF inhibitors therapy, although it
was not significant. Our results are in accordance
with prior published data from cohort studies.
Results of the cohort study in the elderly Japanese
population indicated that elderly patients with
non-TNF inhibitor therapy had a lower risk of
treatment discontinuation compared with patients
with TNF inhibitor therapy HR 0.71 (95% CI: 0.59,
0.86), p<0.001 (Jinno et al., 2021).

Examining  treatment discontinuation,
caused by individual drugs in both groups showed
that Etanercept and Adalimumab prescribed
patients had a higher risk of treatment failure
Etanercept: HR: 3.51 (95% CI: 1.26, 9.78), p=0-025;
Adalimumab: HR: 3.54 (95% CI: 0.1.02, 12.24),
p=0-012 which the risk of discontinuation
increased after adjustment with statistically
significant differences; Etanercept HR: 3.87 (95%
Cl: 1.29, 11.60), p=0-019; Adalimumab HR: 3.84
(95% CI: 1.04, 14.20), p=0-016, which calls for
caution in prescribing these medications and
underscores the importance of close monitoring
and personalized treatment strategies. Patients =
60 years old had a greater hazard ratio; HR: 4.68
(95% CI: 0.548, 40.127) compared with patients <
60 years old; HR: 3.20 (95% CI: 0.985, 10.394) with
no statistically significant differences. After
adjusting for confounding, the hazard ratio showed
to increase to 7.91 in patients = 60 taking
Etanercept and 3.89 with Adalimumab. However,
patients < 60 receiving Etanercept achieved alower
hazard ratio; HR: 2.56 (95% CI: 0.575, 11.479) and
this value has increased in patients with
Adalimumab; HR: 3.97 (95% CI: 0.820, 19.299)
with an insignificant difference.

Multiple observational studies have shown
that tocilizumab is related to enhanced drug
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retention and/or efficacy when compared to TNF
inhibitor medications (Choy et al.,, 2017; lannone et
al, 2018; Lauper et al., 2018). One observational
study compared treatment outcomes of
Tocilizumab and TNF inhibitor medications among
RA patients in twenty-six countries; 14.9% of
patients who initiated tocilizumab administration
experienced treatment discontinuation, while a
corresponding proportion of 27.4% was observed
among those who commenced TNF inhibitor
therapy concluding longer drug survival in
Tocilizumab therapy compared to TNF inhibitor
medications during 1 year HR 1.15 (95% CI: 1.12,
1.19) vs HR 1.27 (95% CI: 1.24, 1.30) (Choy et al,,
2017). Tocilizumab therapy was discontinued due
to adverse events in 24.4% of the elderly group
versus 17.5% of the young group, with the
difference not being significant. Patients who
discontinued the drug due to lack of efficacy tended
to be fewer in the elderly group than in the young
group (6.7% vs 14.3%) (Nakao et al., 2021). The
observed conflict in results could potentially be
attributed to the variation present among studies
associated with the design of their research,
achieved outcomes, and method used. In the
elderly population, we have observed the
approximate risk of 4 times higher compared to
tocilizumab, however, it was found that adjusting
for confounders of interest reduced the risk of
discontinuation to 3 times which was not
statistically significant. The younger population
showed to have almost the same rate of
discontinuation which increased after adjusting
with a statistically significant difference Adjusted
HR 3.66 (95% CI: 0.99, 13.42, p=0.011. Golimumab
treatment in our study was revealed to have a
protective effect against treatment discontinuation.
This could be explained by a low proportion of
elderly patients (14.3%) who received golimumab
in combination with MTX and 50% of them
received other csDMARDs combination.

CONCLUSION

In this study, we have contributed to the
identification of each individual medication on
treatment discontinuation with the impact of
gender, disease duration, comorbidities using the
RDCI  score, smoking, DAS28 ESR, and
corticosteroid use. This study showed that
monotherapy with biologic or targeted synthetic
DMARDs raises treatment failure risk, notably in
older adults (=260 years). Increased
discontinuations due to ineffectiveness, but fewer
adverse event-related discontinuations, contribute
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to this risk. The elderly experience a lower
percentage of failure due to both inefficacy and
adverse events, suggesting better monotherapy
tolerance in these individuals. The study identified
medications impacting discontinuation, with
targeted synthetic DMARDs emerging as
potentially more suitable and secure for elderly RA
patients than biologic DMARDs. Examining age-
based discontinuation, rituximab significantly
increased the risk, doubling after considering
confounding factors. This could indicate that
confounding factors, especially comorbidities and
polypharmacy, smoking, corticosteroid use, and
gender, exert a great impact on the risk of
treatment failure among the elderly because of
immunogenicity, which could lead to ADRs and
diminish treatment efficacy.

The limitation of this study pertains to the
restricted sample size, which precluded the
execution of targeted analyses aimed at discerning
the predictive factors underlying each distinct
reason for treatment failure, including ADRs and
inefficacy. To address this gap, future research
endeavours should encompass larger sample sizes
drawn from multiple centres, facilitating an in-
depth investigation into treatment failures
stemming from ADRs and inefficacy individually.
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