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Factors Affecting Survival on Biologic Treatments in Patients with
Rheumatoid Arthritis: A Single-Center Study From Turkey

Romatoid Artrit Tanili Hastalarda Biyolojik Ilag Sagkalimini Etkileyen Faktorler:
Tiirkiye 'den Tek Merkezli Bir Calisma

Beliz KARATAS!, Baris YILMAZER?

! Cumhuriyet University Faculty of Medicine, Department of Internal Medicine, Divison of Rheumatology, Sivas, Turkey
2 Trakya University Faculty of Medicine, Department of Internal Medicine, Division of Rheumatology, Edirne, Turkey

Ozet
Amag: Calismanin amaci; eriskin romatoid artrit (RA) hastalarinda biyolojik ajan tedavilerinde ilagta sagkalimi etkileyen faktorleri belirlemektir.

Gereg ve Yontemler: Calismamizda 2013-2016 yillari arasinda Trakya Universitesi Tip Fakiiltesi Hastanesi Romatoloji kliniginde RA tanisi ile ayaktan ya
da yatirilarak takip edilmis 245 hastanin verileri retrospektif olarak incelendi. Otuz yedi hastanin verileri eksik oldugundan ¢alismadan dislandi. Kalan 208
hastanin verileri degerlendirildi.

Bulgular: Calismamizda ilerleyen yasin ilag sagkalim siiresini 0.48 kat ( %95 giiven araligi1 0.23-0.97), kadin cinsiyetin 3 kat (%95 giiven aralig1 1.09-10.3),
hiperlipidemi varliginin 8 kat (%95 giiven aralig1 2.12-32.5), tedavi oncesi eritrosit sedimantasyon hizi (ESH) yiiksekliginin 1.03 kat (%95 giiven aralif1
1.01-1.04), Hepatit B yiizey antijen pozitifliginin (HBsAg) 9.2 kat (%95 giiven aralig1 2.4-35.3), sitrulinlenmis proteine kars1 olusan antikor (Anti-CCP)
pozitifliginin 2.9 kat (%95 giiven aralig1 1.3-6.4), glukokortikoid kullaniminin 0.36 kat (%95 giiven aralig1 0.17-0.76) kisalttigin1 gosterdik. Buna karsin;
kronik bobrek hasari olan hastalarda ilagta kalma siiresinin 0.18 kat (%95 giiven aralig1 0.06-0.57) uzadig1 gézlemlenmistir.

Sonug: RA hastalarina biyolojik ila¢ baslarken bazi parametreler ilagta sag kalimi 6n gérmede yardimer olabilir. Etki sirasina gore; HBsAg pozitifligi, hi-
perlipidemi varligi, kadin cinsiyet, anti-CCP pozitifligi, ESH yiiksekligi, ileri yas ve glukokortikoid kullanimi ilagta kalma siiresi i¢in negatif marker iken;
kronik bobrek hasari ise pozitif marker olabilir.

Anahtar kelimeler: Biyolojik Ajanlar, Romatoid artrit, Tiimér Nekroz Faktor Alfa (TNF-a)

Abstract

Objective: In our study, we aimed to determine the factors affecting survival on biologic treatment in adult rheumatoid arthritis (RA) patients using biolog-
ical drugs.

Materials and Methods: In our study, the data of 245 patients who were followed up with the diagnosis of RA in the Rheumatology Clinic of Trakya
University Medical Faculty Hospital between 2013 and 2016 were analyzed retrospectively. 37 patients were excluded due to missing data. The data of the
remaining 208 patients were evaluated.

Results: In our study, we found that drug survival was reduced by 0.48 times (95% CI 0.23-0.97) in elderly patients and 3 times (95% CI 1.09-10.3) in
females. According to the results of our study, drug survival is shortened 8 times (95% CI 2.12-32.5) in patients with hyperlipidemia and 1.03 times (95%
CI 1.01-1.04) in patients with high pretreatment erythrocyte sedimentation rate (ESR). In addition, we found that shorter drug survival 9.2 times (95% CI
2.4-35.3) in patients with Hepatitis B surface antigen (HBsAg) positivity, 2.9 times (95% CI 1.3-6.4) in patients with antibody positivity against citrullinated
protein (ACPA), in patients using glucocorticoids 0.36 times (95% CI 0.17-0.76). Despite that; in patients with chronic kidney disease, drug survival was
prolonged by 0.18 times (95% CI 0.06-0.57).

Conclusion: When starting biologic drugs in RA patients, some parameters may help to predict drug survival. According to the order of effect; while HBsAg
positivity, presence of hyperlipidemia, female gender, ACPA positivity, high ESR, advanced age and glucocorticoid use were negative markers for drug
survival; chronic kidney damage can be a positive marker.
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INTRODUCTION

Rheumatoid arthritis (RA) is an autoimmune dis-
ease characterized by persistent synovitis in small
joints, systemic inflammation and the presence of au-
toantibodies (1,2). It is known that RA affects approx-
imately 0.5-1% of the adult population in developed
countries (2). RA is a disease that reduces the quality
of life of patients due to joint involvement, causes loss
of work force, as well as can cause extra-articular in-
volvements and cause mortality with cardiovascular
events. Therefore, our goal should be to achieve and
maintain remission or low disease activity in RA pa-
tients (3).

Generally, non-steroidal anti-inflammatory drugs
(NSAIDs), glucocorticoids, DMARDs (Disease Modi-
fying Anti-Rheumatic Drugs and these are methotrex-
ate, leflunamide, sulfasalazine, hydroxychloroquine)
are used in the treatment of RA (4,5). Biological agents
have also been added to this group of drugs, as the role
of tumor necrosis factor-a (TNF-a) and interleukins
in the pathogenesis of RA has been better understood
in the last two decades (6). TNF-a inhibitors (adali-
mumab, infliximab, etanercept, golimumab, certoli-
zumab pegol), rituximab (CD20 antibody), abatacept
(cytotoxic T lymphocyte antigen 4 immunoglobulin),
tocilizumab (IL-6 antibody), tofacitinib and baricitinib
started to be used in last 20 years (4,5). Biological drugs
have revolutionized the treatment of RA and have been
effective in patients who do not respond to synthetic
DMARDs (3). However, there are some difficulties in
the use of biologic drugs. Issues such as which biolog-
ical treatment will be preferred for which patient and
managing side effects are very important (7). In addi-
tion, the cost of biologic drugs and the difficulties in
accessing the drug should be considered (3). Therefore,
in order to use biological agents more rationally, sur-
vival in treatment and the factors affecting them should
be examined (8). To date, the factors affecting the sur-
vival of biologics in treatment, such as the clinical char-
acteristics of the patients and the course of the disease,
have been investigated (9).

Although there are guidelines for the use of bio-
logical DMARDs by the European Rheumatism As-
sociation (EULAR) and the American Rheumatology
Society (ACR), the use of biological drugs may differ
between countries (10). These differences may cause
the factors affecting survival in biological drugs to
differ according to populations (11). For example, al-
though a study conducted in the United States showed

that previous use of glucocorticoids and concomitant
use of synthetic DMARDs affected the survival time
of biologic drugs (12). The effect of factors such as
age, low socio-demographic status, and the presence
of comorbidities was determined in a study conduct-
ed in Japan (13). Therefore, in our study, we aimed
to reveal the factors affecting the survival of biologic
drugs in a center from Turkey. In our study, we hope
to provide rheumatologists in our country with more
information about the selection or switch of biologic
drug therapies.

MATERIALS AND METHODS

Our study included 245 patients who were followed
up with the diagnosis of RA in the Department of In-
ternal Medicine, Division of Rheumatology, between
2013 and 2016. Thirty seven patients were excluded
due to insufficient data. In our study, we retrospective-
ly analyzed the data of 208 patients. Ethics Committee
approval was obtained for our study with the protocol
number of Trakya University Scientific Researchs Eth-
ics Comittee (TUTF-BAEK) 2018/55 dated 19/02/18.
Our study complies with the provisions of the Decla-
ration of Helsinki. This article was produced from a
medical specialty thesis. We retrospectively scanned
the composite indices associated with demographic
data, laboratory findings, disease activity and treatment
responses of the cases included in the study from the
hospital information system and recorded them in the
data collection form.

Inclusion Criteria

1. Be over 18 years of age.

2. To be followed up for at least 36 months with the
diagnosis of RA between 2013 and 2016, to be
evaluated at least once every 3 months and twice.

3. Using biologic agents for the treatment of RA.

Exclusion Criteria
1. Be under the age of 18

2. Pregnancy or breastfeeding

Demographic data were recorded as gender, age
and year of diagnosis. Disease duration was consid-
ered as months after diagnosis. Type 1 and Type 2 dia-
betes mellitus, hypertension, coronary artery disease,
chronic kidney damage, and hyperlipidemia were
recorded as comorbidities. We recorded the patients’
C-reactive protein (CRP), ESR, pre-biological rheu-
matoid factor (RF), ACPA, hepatitis B and hepatitis
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C test results before biologic therapy, at the time of
initiation of therapy, and every 3 months while un-
der biologic therapy. Serum CRP and RF levels were
measured using the original kits in the nephelometer
device in the central laboratory of our hospital. Serum
ACPA levels were measured in the Central Laboratory
using an autoanalyzer and original kits. The erythro-
cyte sedimentation rate was also measured in the Cen-
tral Laboratory.

Composite indices used in our study are HAQ:
health assessment questionnaire, VAS pain: visual
analog scale pain, VAS physician: visual analog scale
physician, VAS global: visual analog scale global, DAS-
28: Disease Activity Score-28 and CDAI: Clinical Dis-
ease Activity Indices . The data obtained as a result of
the measurements were recorded in the data collection
form at certain intervals. We used Boolean remission
criteria for remission assessment. In the evaluation of
biological DMARDs, at least two visits were required.
By evaluating the data of all visits for each patient,
the duration of drug use was calculated in months as
the time from the date the drug was prescribed to its
discontinuation or switching. The patients were fol-
lowed up for an average of 72 months (min 48-max 108
months). Treatment response assessment was done by
changing the final DAS 28 score from the baseline DAS
28 score. No decrease in DAS 28 score was recorded
as unresponsiveness, increase as worsening. At the last
evaluation of all patients, those who were still on treat-
ment were recorded.

As a statistical method, we checked the assump-
tions of normal distribution with the Shapiro-Wilk
test. We used the t-test for group comparisons when
the assumption of normal distribution was satisfied.
Otherwise, we used the Mann-Whitney U test for
group comparisons. We investigated the relationships
between categorical variables using the Pearson Chi-
Square test. We compared multivariate categorical data
with the Kruskal-Wallis test. We used Cox-Regression
test to determine the factors affecting the survival
times of biologic drugs. We evaluated the potential fac-
tors that may affect the duration with univariate anal-
yses. We performed multivariate analysis by including
variables of comparisons with a P value less than 0.2
in the model. We gave the mean standard deviation or
median and quartiles as descriptive statistics. We de-
termined the level of significance as 5% in all statisti-
cal analyzes. Using the Kaplan Meier test, we analyzed

the time to biologic drug replacement. We used the
SPSS.20 (Statistical Package for the Social Sciences)
package program for statistical analysis.

RESULTS
Epidemiolojical Data

Of the 208 patients included in our study, 158 were
female and 50 were male. The female/male ratio was
3.16. The median age of the patients was 59 years (25-
75 percentile 49-67), the median age at which they were
diagnosed was 52 years (25-75 percentile 42-61), and
the median disease duration was 72 (25-75 percentile
48-108) months.

Comorbidities and treatment data

We grouped the patients according to diabetes melli-
tus, hypertension, chronic kidney injury (CKD), hyper-
lipidemia and coronary artery disease (CAD) and con-
gestive heart failure (CHF). We included hyperlipidemia
patients whose low density lipoprotein (LDL) level was
above 160 mg/dl for at least 6 months, not using statins,
and chronic carrier and/or chronic hepatitis B patients
with HBsAg positivity older than 6 months. The distri-
bution of patients with comorbidity in our study is as
follows. 24 patients (11.5%) with type 2 diabetes melli-
tus, 68 patients (32.7%) with hypertension, 24 patients
(11.5%) with CKD, 14 patients (%6.7) with hyperlipi-
demia, 49 patients (23.6%) with CAD and CHE

The distribution of patients using conventional
DMARD:s is as follows: Hydroxychloroquine 88 pa-
tients (42.3%), leflunomide 53 patients (25.48%), meth-
otrexate 130 patients (62.5%), sulfasalazine 109 patients
(52.4%), NSAIDs 73 patients (35.09%), colchicine 1 pa-
tient (0.48%), glucocorticoid 155 patients (74.5%). The
distribution of biological drugs used by the patients in-
cluded in our study is as follows; 39 (18.8%) patients
were treated with abatacept, 44 (21.2%) patients with
adalimumab, 30 (14.4%) patients with etanercept, 19
(9.1%) patients with golimumab, 26 (12.5%) patients
with infliximab, 24 (11.5%) patients were treated with
rituximab, 5 (2.4%) patients with certolizumab, 12
(5.8%) patients with tocilizumab and 9 (4.3%) patients
with tofacitinib (Table 1).

Laboratory and disease activity data

We analyzed the changes in laboratory values,
clinical indexes, and physical examination findings
according to gender and comorbidities of patients 12
months after biologic treatments (Table 2). Since these
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Table 1. Demographic, comorbid, clinical and laboratory data of the patients

Total number of patients (208)

Age (year)

*59 (49- 67)

Age of diagnosis (year)

*52 (42-61)

Disease duration (month)
Female (n%)
Male (n%)

*72 (48-108)
158 (%76)
50 (%24)

Diabetes mellitus (n%)

24 (%11.5)

Hypertension (n %)

68 (%32.7)

Chronic kidney damage (n%)

24 (%11.5)

Hyperlipidemia (n%)

14 (%6.7)

Coronary artery disease and congestive heart failure (n%)

49 (%23.6)

Hydroxychloroquine (n%)

88 (%42.3)

Leflunomide (n%)

53 (%25.48)

Methotrexate (n%)

130 (%62.5)

Sulfasalazine (n%)

109 (%52.4)

*NSAID (n%)

73 (%35.09)

Colchicine (n%) 1 (%0.48)
Glucocorticoid (n%) 155 (%74.5)
Dosage of glucocorticoid (mg/day) 17 (2.5-32)

Abatacept (n%)

39 (%18.8)

Adalimumab (n%)

44 (%21.2)

Etanercept (n%)

30 (%14.4)

Golimumab (n%)

19 (%9.1)

Infliximab (n%)

26 (%12.5)

Rituximab (n%)

24 (%11.5)

Certolizumab (n%) 5 (%2.4)
Tocilizumab (n%) 12 (%5.8)
Tofacitinib (n%) 9 (%4.3)
+ACPA pozitive

SRF pozitive 68 (%32.6)
+ACPA pozitive

SRF negative 10 (%4.9)
F$ACPA negative

SRF pozitive 10 (%4.9)
+ACPA negative

SRF negative 120 (%57.6)
¢HbsAg 12 (%5.76)
1 Anti-HCV 61 (%29.32)

* Variables are given as median (25-75 percentile) values,**NSAID: Non-steroidal anti-inflammatory drugs
t Variables are given as mean and standard deviation. $ACPA: Against citrullinated protein
SRF: Rheumatoid factor, §HbsAg: Hepatitis B virus surface antigen, T+Anti-HCV: Hepatitis C antibody
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parameters were not in the normal distribution, mini-
mum and maximum values were determined by using
the median. According to this calculation, the median
ESR of all patients was 30mm/h (min 0-max 104), me-
dian CRP was 1 mg/dl (min 0-max 20), DAS-28 me-
dian was 3 (min 1-max 14). ESR, DAS-28, CDAI and
VAS values were significantly higher in women. We
found that CRP values increased in patients with type
2 DM (Diabetes Mellitus), CRP and number of sensi-
tive joints increased in patients with hyperlipidemia,
and VAS pain and VAS physician values increased in
patients with stage 1 and 2 CKD. HAQ and VAS pain
values were higher in patients with HBsAg positivity.
68 patients (32.6%) included in our study had RF and
ACPA positivity. RF and ACPA were negative in 120
patients (57.6%). 12 (5.76%) patients had HBsAg pos-
itivity (Table 1).

Factors affecting the drug survival

When we examined the switch status of the drugs,
we found that 142 patients (68.3%) continued their first
biologic drugs. The most frequent switch was made
within the first 12 months of treatment, and the num-
ber of patients whose biologic drug was changed once
was 52 (25%). When the follow-up period of 36 months
was completed, the number of patients who had more
than one switch was found to be 14 (6.7%). The num-
ber of patients whose treatment was switched due to

ineffectiveness and adverse events was equal; it was 21
(10.1%). Treatment non-compliance, which occurred
in 24 (11.53%) patients, was the most common cause
of switch. Serious infections observed in 10 (4.8%) pa-
tients were the most common side effects (Table 3).

When we examined the relationship between the
survival times of drugs and comorbidities, the duration
of rituximab use was prolonged in Type 2 DM patients
without CAD (Table 4). The duration of infliximab use
was shortened in patients with CAD and CHE. The du-
ration of use of golimumab was increased in patients
with stage 1 and 2 CKD. Etanercept was used as the first
biological agent in stage 3 and above CKD (Figure 1).
The survival times of adalimumab and infliximab were
shortened in the presence of respiratory tract diseases.

We found that drug survival duration was reduced
0.48 times (95% CI 0.23-0.97) in elderly patients and 3
times (95% CI 1.09-10.3) in women. In patients with
hyperlipidemia, drug survival was reduced 8 times
(95% CI 2.12-32.5). On the other hand, we observed
that drug survival duration was increased by 0.18 times
(95% confidence interval 0.06-0.57) in patients with
chronic kidney disease. In our study, drug survival du-
ration decreased in case of high ESR levels before bio-
logical treatments (1.03 times), HBsAg positivity (9.2
times), ACPA positivity (2.9 times), use of glucocorti-
coid (0,36 times) (Table 5).

Table 3. Drug change and reasons for change according to the follow-up period of the patients

Frequency of drug change

Total number of patients (208)

Never changed (%n) 142 (%68.3)
Patients whose drug was changed once at the end of the first 12 months (%n) 52 (%25)
Patients who changed more than one times drug at the end of 36 months (%n) 14 (%6.7)

Ineffectiveness (%n)

21 (%10.1)

Non-compliance with treatment (%n)

24 (%11.53)

Adverse effects (%n)

21 (%10.1)

Serious infection (%n) 10 (%4.8)
Allergic reaction (%n) 5 (%2.4)
Parapsoriasis (%n) 3 (%1.44)
*“IBD (%n) 1 (%0.48)
Uveitis (%n) 1 (%0.48)
Hyperlipidemia (%n) 1 (%0.48)

*IBD: Inflammatory bowel disease
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Table 4. Changes in patients’ comorbidities and duration of drug use

g[:;:l::oi:tandard f:;:::g: (())gc'I:‘g)DZ)diabetes mellitus Absence of Tip 2 diabetes mellitus *p value
Rituximab usage time 52 +16.3 34.8+17 0.01
Presence of **stage 3 CAD-CHF Absence of **CAD-CHF *p value
Infliximab usage time 24 +16.9 52+19.5 0.005
Presence of fstage 1 and 2 CRD Absence of 1CRD *p value
Golimumab usage time 48+0 33.4+12.7 0.00
Presence of respiratory diseases Absence of respiratory diseases *p value
Infliximab usage time 28+18.3 53.2+19.3 0.043
Adalimumab usage time 23.5+17.3 47+29.7 0.05

*p<0,05: significant

**CAD-CHE: coronary artery disease - congestive heart failure, TCRD: chronic kidney damage

10—

Count

m stage 1 and 2 chronic
kidney damage

m stage 3 and above chronic
kidney damage

eta aba ada goli

A Bl

rtx toc

Figure 1. Biological drug distribution according to chronic kidney damage stages

Eta: Etanercept, Aba: Abatecept, Ada: Adalimumab, Goli: Golimumab Inf: Infliximab, Rtx: Rituximab, Toc: Tocilizumab

DISCUSSION

We examined the reasons for the switch in RA pa-
tients using biological drugs with regression analyses
according to the clinical characteristics of the patients
and the course of the disease. We showed that there is
a relationship between drug survival times and older
age, female gender, presence of hyperlipidemia, pres-
ence of chronic kidney damage, steroid using, pre-
treatment ESR elevation, HBsAg positivity, and ACPA
positivity.

In a meta-analysis by Souto et al., a relationship was
found that the female gender shortens drug survival
(14). They attributed this to the increase in DAS-28
and HAQ values due to the increased frequency of fi-
bromyalgia in women, and to changing the biological
drug, which is assumed to be ineffective. In our study,
although VAS global, ESR, DAS-28, and CDAI val-
ues were found to be higher in women at the end of
12 months when biologic therapy was most frequently
changed, this was not associated with RA exacerbation.
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Table 5. Multivariate COX regression analysis associated with variables affecting drug retention

Odds Ratio *p value
(%95 confidence interval )
Age -0.48 (0.23-0.97) 0.043
Female gender -3.3(1.09-10.3) 0.034
Presence of hyperlipidemia -8.3 (2.12-32.5) 0.002
Chronic kidney damage 0.18 (0.06-0.57) 0.004
**ESR value before treatment -1.03 (1.01-1.04) 0.000
tHbsAg pozitivity -9.2 (2.4-35.3) 0.001
¢ ACPA positivity -2.9 (1.3-6.4) 0.005
Glucocorticoid using -0.36 (0.17-0.76) 0.008

*p<0,05 : significant

**ESR: Erythrocyte sedimentation rate
tHbsAg: Hepatitis B virus surface antigen
¢ ACPA: Against citrullinated protein

When we completed our study, we understood that the
frequency of fibromyalgia was higher in women and
this situation masked the remission and caused the
change in medication and thus shortened drug survival.
Another factor that we investigated in our study
was the age of the patients. In the study of Min Jung
et al. with 682 Korean patients, it was stated that ad-
vanced age shortens the survival duration of biologic
drugs. In this study, side effects, including drug-relat-
ed infections, were more common in advanced age,
and although it was not statistically significant, it was
considered among the reasons for drug discontinua-
tion (15). In a cohort study conducted by Mathieu et
al. in France, they reported that the duration of etan-
ercept use increased, but the duration of adalimumab
use decreased in the elderly (16). In our study, a rela-
tionship was found between advanced age and biolog-
ical drug survival, and adalimumab survival shortened
with increasing age. This result is similar to the study
of Mathieu et al. The reason for this is the discontinu-
ation of biologic drugs due to the increasing frequency
of life-threatening infections with advancing age.
Marchesoni et al. reported that comorbidities in-
crease the drug survival (17). On the other hand,
Markenson et al. reported in their study that comorbid
conditions reduce the duration of etanercept treatment
(18). The reason for this may be that other DMARDs
are preferred over etanercept in conditions such as in-
flammatory bowel disease and uveitis (19). Soo Kyung
Cho et al. showed that comorbidities such as diabetes,
chronic pulmonary disease, mild liver disease, and
baseline depression do not affect drug survival, while

peptic ulcer disease reduces the risk of discontinuation
of TNF inhibitors. They explained this as the fact that
patients using TNF inhibitors do not want to use oral
medication (20). In our study, comorbidities affected
the survival of drugs. We have demonstrated that drug
survival is reduced in patients with LDL levels above
160 mg/dl for more than 6 months. The reason for this
situation is that some biological agents cause hyperlipi-
demia more and therefore treatment change is need-
ed. The reason for this situation is that some biolog-
ical agents cause hyperlipidemia more and treatment
change is needed because of this side effect. The most
common biological drugs causing hyperlipidemia are
Janus Kinase (JAK) inhibitors (21). Another remarka-
ble biological drug in our study was tocilizumab. Singh
et al. reported the relationship between tocilizumab
and a significant increase in cholesterol levels (22). In
addition, Alsulaim et al. also mentioned an increased
cardiovascular risk due to tocilizumab-induced hyper-
lipidemia, although there is no clear evidence (23). In
our study, we also observed a significant increase in the
number of sensitive joints and CRP values in these pa-
tients, and we found that the drugs were switched due
to ineffectiveness. In a study by Attar et al. in Saudi
Arabia evaluating the relationship between hyperlipi-
demia and CRP values and disease activity in RA pa-
tients, they concluded that hyperlipidemia develops as
aresult of increased disease activity and inflammation.
There are limited studies on this subject in the litera-
ture, some studies have shown a relationship between
lipid profile and disease activity, and some have not
found this relationship (24).
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When we evaluated on a drug basis, we saw the ef-
fects of some comorbidities on the survival of some
drugs. For example, the mean survival duration of
rituximab was found to be significantly higher in pa-
tients with type 2 DM without CAD than in patients
with concomitant CAD. This may be due to trying to
control the increased disease activity due to high CRP
levels in patients with type 2 DM without CAD. Stage 3
congestive heart failure is one of the reasons for discon-
tinuation of biologic drugs and in our study, it resulted
in discontinuation of infliximab treatment. The dura-
tion of adalimumab and infliximab use was shortened
in the presence of respiratory tract diseases. The reason
for this may be the necessity of changing the medica-
tion when lung involvement develops in RA.

Another comorbidity that affects drug survival,
which we found in our study, is chronic kidney disease.
In the presence of CKD, drug survival is prolonged. In
the study of Soo Kyung Cho et al., etanercept was report-
ed to be safe and effective in CKD patients (25), Don BR.
et al. reported that etanercept clearance in patients with
end-stage renal disease was the same as in patients with
normal renal function, and they observed no side effects
(26). Therefore, etanercept survival time was prolonged
in CKD cases in both studies. In accordance with the
literature, etanercept has been used more frequently in
our patients with stage 3 CKD. We explain this situation
by the fact that safety and side effects concerns come to
the fore in patients with advanced CKD. On the other
hand, in our earlier stage CKD cases (stages 1 and 2), the
treatment was changed due to non-compliance, and go-
limumab was preferred as the second biologic drug, as
the patients demanded a drug with a longer dose range.
We found that golimumab, which is used as a second
drug in stage 1 and 2 CKD patients, prolongs the sur-
vival time significantly. VAS pain and VAS physician
evaluation results were found to be significantly higher
in patients with stage 1 and 2 CKD, and a significant
relationship was found between unresponsiveness and
switches.

Since hepatitis viruses play a role in the etiology of
RA and affect the course of the disease and the drugs
used (27,28), we also discussed hepatitis B and hepatitis
C. In our study, we determined that HBsAg positivity
lasting longer than 6 months shortens drug survival. In
the literature, in a multicenter, retrospective study con-
ducted by Carlino et al. on 486 patients, it was stated
that the carrier of Hepatitis B cor antigen significantly
reduced the survival time of the first biological drug.

The reason for this was considered to be higher ESR
and DAS-28 values in patients with hepatitis B core
antigen positivity and unresponsiveness due to high
disease activity (29). In our study, HAQ and VAS pain
values were higher in patients with chronic HBsAg
positivity. Therefore, drug change due to primary unre-
sponsiveness was high in these patients. However, Zou
et al. showed in their study that chronic hepatitis B in-
fection did not have a significant effect on disease activ-
ity, synovitis or joint destruction in RA (30). Studies on
the relationship between hepatitis B and RA are limited
in the literature.

Although RF and/or ACPA positivity are associ-
ated with poor prognostic factors in RA, their effects
on biologic drugs are not clear (31). Although Lin et
al found that abatacept survival increased in the first
3 years in ACPA positive patients, they reported that
TNF-a inhibitors and tofacitinibs survival time de-
creased. Lin et al. could not prove the effect of ACPA
positivity on rituximab survival (31). However, Sellam
et al. stated that RF and ACPA positivity were associ-
ated with the survival of rituximab (32). On the other
hand, Mulligen et al. showed that biologic drug survival
increased in ACPA positive patients due to the inability
to tapering the biologic treatments (33). In our study,
it was determined that the survival time of infliximab
was significantly reduced in these patients, especially in
the first 2 years. In addition, we found that the number
of seropositive patients using TNF inhibitors decreased
in the first 2 years, and abatacept and rituximab were
preferred as the second biologic agent in these patients.
The fact that the most common cause of switch was
unresponsiveness in our study suggested that seropos-
itivity is a factor that reduces drug efficacy and causes
switch.

Another poor prognostic factor affecting the prog-
nosis of RA is high acute phase reactants (34). When
we examined the effects of poor prognostic factors on
the survival of biological drugs, we noticed that high
ESR values shorten the duration of drug use. Marcheso-
ni et al. reported that biological drug survival times
were shortened due to side effects and ineffectiveness
in patients with high ESR values (17). On the other
hand, Flouri et al. reported that high CRP values be-
fore treatment prolong drug survival (35). Moreover;
Kristensen et al. reported that patients with high CRP
values were under control with biologic drugs, and ac-
cordingly, drug survival increased as treatment com-
pliance increased (36). Relationships between drug
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survival times and the number of synthetic DMARDs
used, glucocorticoids and NSAIDs in RA continue to
be investigated. Marchesoni et al. reported that the use
of 4 or more DMARD:s and 5 mg/day or more corticos-
teroids per day reduced the survival of biologic drugs.
They reported that patients using multiple DMARDs
had more resistant RA, which would be associated with
the ineffectiveness of biologic drugs. The development
of serious infection has been shown as the reason for
the decrease in drug survival with the use of corticos-
teroids (17). On the contrary, Flouri et al. reported
that low-dose glucocorticoid use is a protective factor
in terms of drug survival (35). Similarly, Du Pan et al.
reached the same conclusion, and stated that infusion
reactions were prevented by the use of low-dose glu-
cocorticoids, especially in patients using infliximab
(37). In our study, we found a significant relationship
between 3 or more DMARD experiences and biologic
drug change, and the most common switch reason was
ineffectiveness. However, we could not prove an effect
on drug survival. The reason for this may be the deci-
sion to continue treatment with acceptable well-being
in order to avoid adverse effects, including infections,
especially in patients aged 75 years and older. We found
that the use of glucocorticoids over 5 mg/day decreased
drug survival. This situation can be explained by the in-
crease of adverse events and infections with the use of
glucocorticoids together with biologic drugs.

Methotrexate (MTX), a synthetic DMARD, is used
extensively with TNF inhibitors. Kristensen et al. found
a higher drug survival rate in patients using MTX
concomitantly with TNF inhibitors. When compared
to MTX, it was noticed that drug survival time could
not be prolonged in patients using concomitant leflu-
namide, hydroxychloroquine, sulfasalazine with TNF
inhibitors. Among the reasons that make methotrexate
different, it can be said that its anti-rheumatic activity
is strong and that it prevents the formation of immu-
nopathogenic antibodies that can develop against TNF
inhibitors (36). In our study, we did not observe a sig-
nificant relationship between the use of MTX and the
survival time of the biologic drug. We explain this sit-
uation with the fact that the patients could not tolerate
MTX and did not want to use it, and therefore MTX
treatment had to be stopped early.

The limitation of our study is the insufficient num-
ber of patients. In addition, due to the structuring in
our electronic registration system, we had to exclude

many patients from the study because we could not ful-
ly access their data. Due to the difficulty in accessing
patient information, patients who used biologic agents
for the first time were included in the study. Therefore,
the relationship between drug survival times, previous
biological agent failure, and disease duration could not
be evaluated.

CONCLUSION

It should be known that RA patients who cannot be
controlled with synthetic DMARDs or who cannot use
these drugs are switched to biological DMARD treat-
ment and that RA is a difficult disease to manage. When
starting biologic drugs in RA patients, some parame-
ters may help predict drug survival. In the treatment of
RA, achieving remission with the first biological thera-
py ensures the protection of the treatment options that
we may need in the later stages of the treatment and
increases the patient’s comfort of life.
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