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Objective: There is no recommendation for the use of disease-modifying antirheumatic drugs (DMARDs) in patients with rheu-
matoid arthritis (RA) who developed cancer. We examined changes in the DMARD:s prescription patterns associated with cancer
diagnosis in RA patients.

Methods: We reviewed the medical records of 2,161 RA patients who visited rheumatology clinic between January 2008 and Feb-
ruary 2017 and found 40 patients who developed cancer during RA treatment. In these patients, we examined DMARD:s prescrip-
tion patterns before and right after cancer diagnosis and at recent outpatient clinic visits.

Results: Before cancer diagnosis, methotrexate (MTX)-combined conventional synthetic DMARDs (csDMARDs) were most
commonly prescribed (22, 55.0%) and biological DMARD:s (biologics) in nine patients (22.5%). For cancer treatment, 19 patients
received chemotherapy (including adjuvant chemotherapy) and 21 patients had surgery only. Right after cancer diagnosis, changes
in the DMARD:s prescription patterns were similar in discontinuation (13, 32.5%), switching (14, 35.0%), and maintenance (13,
32.5%). DMARDs were discontinued more frequently in the chemotherapy group (9/19, 47.4%) than the surgery only group (4/2,
19.0%) (p<0.05). Among the 13 patients who discontinued DMARDs, nine (69.2%) resumed DMARD:s after a median of 5.5
months (interquartile range [IQR] 2.9, 18.3) due to arthritis flare. At a median of 4.6 years (IQR 3.3, 6.7) after cancer diagnosis, 25
patients were evaluated at recent outpatient clinic visits. Four patients received no DMARD, three MTX monotherapies, 11 csD-
MARD:s combination therapies, and seven biologics.

Conclusion: A significant number of RA patients who developed cancer during RA treatment were still receiving DMARDs in-
cluding biologics after cancer diagnosis.
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INTRODUCTION is no established recommendation for the use of disease-modi-
tying antirheumatic drugs (DMARDs) in these patients [4-7].

Patients with rheumatoid arthritis (RA) are more susceptible Several conventional synthetic DMARDs (csDMARDs) and

to malignancies such as lung cancer and lymphoma than the biological DMARD:s (biologics) used for RA treatment have im-

general population [1-3]. However, it is not clear how to treat munosuppressive activity and the potential of suppressing anti-

RA patients who developed cancer during RA treatment. There tumor immunity and increasing the risk of infection. Therefore,

Received January 20, 2022; Revised March 9, 2022; Accepted April 5, 2022

Corresponding author: Kyung-Su Park, @ http://orcid.org/0000-0003-0020-003X
Division of Rheumatology, Department of Internal Medicine, St. Vincent's Hospital, College of Medicine, The Catholic
University of Korea, 93 Jungbu-daero, Paldal-gu, Suwon 16247, Korea. E-mail: pkyungsu@catholic.ac.kr

Copyright © The Korean College of Rheumatology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
camym licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original workis properly cited.

162 www.jrd.orkr


mailto:pkyungsu@catholic.ac.kr
http://crossmark.crossref.org/dialog/?doi=10.4078/jrd.2022.29.3.162&domain=pdf&date_stamp=2022-07-01

Use of DMARDs After Cancer Diagnosis in RA

once cancer is diagnosed, strong csDMARDs with significant
immunosuppressive activities such as methotrexate (MTX),
leflunomide (LEF), and tacrolimus (TC) and biologics are usu-
ally discontinued. However, if RA disease activity increases after
the discontinuation of DMARDs, it is likely to adversely affect
the prognosis of not only arthritis but also cancer [8,9].

Many reports have shown that biologics such as tumor ne-
crosis factor (TNF) inhibitors did not increase the risk of cancer
recurrence in RA patients with prior cancer history [5-7,10-13].
This means that if arthritis worsens, the same DMARDs therapy
strategy could be considered in RA patients with prior can-
cer history as those without. However, it is not yet clear when
DMARD:s can be resumed in RA patients with cancer history
[4]. Furthermore, little is known about DMARDs treatment
right after cancer diagnosis.

We investigated DMARDs prescription patterns at three time
points (before and right after cancer diagnosis and recent out-
patient clinic visits) in RA patients who were diagnosed with

cancer while being treated for RA.

MATERIALS AND METHODS

Patients

We retrospectively reviewed the medical records of 2,161 pa-
tients with RA who visited the rheumatology clinic of the Saint
Vincent’s Hospital in Suwon, Korea between January 2008 and
February 2017. All the patients satisfied the 2010 American Col-
lege of Rheumatology/European League Against Rheumatism
(ACR/EULAR) classification criteria for RA. We found 118 RA
patients with combined cancer. Patients who developed cancer
prior to RA were excluded and the remaining 40 patients who
developed cancer while being treated for RA were included in
our study. This study was approved by the Institutional Review
Board of Saint Vincent’s Hospital (VC18RESI0035) and con-
ducted in accordance with the provisions of the Declaration of
Helsinki-Ethical Principles for Medical Research Involving Hu-

man Subjects.

DMARDs prescription pattern and cancer treatment
modality

We examined age, sex, RA-related data (disease duration, se-
ropositivity, DMARDs prescription pattern) and cancer-related
data (cancer type, cancer stage, and cancer treatment modality).

DMARD:s prescription patterns were examined at three time

points: before and right after cancer diagnosis and at recent out-
patient clinic visits (latest visit at the time of data collection). In
patients who underwent surgery, DMADRD:s prescription pat-
tern right after cancer diagnosis was examined one month after
surgery considering that DMARDs may be temporarily stopped
before and right after surgery. DMARDs prescription patterns
were divided into csDMARDs monotherapy, csDMARDs com-
bination therapy, and biologics. Changes in DMARDs prescrip-
tion patterns were classified into discontinuation, switching, and
maintenance. Cancer treatment modalities were divided into
surgery only and chemotherapy. Patients who received adjuvant
chemotherapy along with surgery were classified as the chemo-

therapy group.

Statistical analysis
Descriptive statistics were expressed as median and inter-

quartile range (IQR). Differences between the two groups were
compared using Chi-square test. All statistical analyses were
performed using SPSS 17 software (SPSS Inc., Chicago, IL,
USA) and p-value < 0.05 was considered statistically significant.

RESULTS

Characteristics of enrolled patients and DMARDs
prescription before cancer diagnosis

Forty patients were diagnosed with cancer while being treated
for RA (Table 1). Thirty-one patients had been treated with csD-
MARD:s (four with monotherapy, 27 with combination therapy)
and nine (22.5%) with biologics (Table 2). MTX was used in
30 patients (75.0%) (MTX monotherapy in three, combination

Table 1. Clinical characteristics of rheumatoid arthritis
patients with cancer

Total Surgery only Chemotherapy

(n=40) (n=21) (n=19)*

Age at cancer 67 (55, 73) 70 (52, 77) 66 (57, 71)
diagnosis (yr)
Female 28 (70.0) 16 (76.2) 12 (63.2)

Disease duration 4.5 (2.7,4.5) 3.4 (1.5, 11.4) 4.2 (2,0, 10.0)
(yr)

Seropositivity' 36 (90.0) 19 (90.5) 17 (89.5)

Values are presented as median (interquartile range) or number
(%). *Chemotherapy only=nine, Adjuvant chemotherapy=ten.
TSeropositivity=positive for rheumatoid factor or anti-citrullinated
protein antibody.
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Table 2. DMARDs at the time of cancer diagnosis in rheumatoid
arthritis patient

Surgery  Chemo-
only therapy
(n=21) (n=19)*

Total
(n=40)

DMARDSs prescription patterns

csDMARDs (n=31)

Monotherapy (n=4) MTX 3 0
SSz 1 0

Combination (n=27) MTX (+) 22 8 14
MTX (-) 5 2 3

Biologijcs (n=9) MTX (+) 5 4 1
MTX (-) 4 3 1

DMARDs: disease modifying anti-rheumatic drugs, csDMARDs:
conventional synthetic DMARDs, MTX: methotrexate, SSZ:
sulfasalazine, MTX (+): methotrexate used, MTX (-): methotrexate
not used. *Chemotherapy only=nine, Adjuvant chemotherapy=ten.

with other csDMARD:s in 22, combination with biologics in
five).

Lung cancer was the most common, with 10 patients. There
were six patients with stomach cancer, four with thyroid cancer,
three with colon cancer, two each with cervical cancer, bladder
cancer, breast cancer, renal cancer, and one each with pancreas
cancer, skin cancer, common biliary duct (CBD) cancer, vaginal
cancer, ovary cancer, palate cancer, malignant schwannoma,
chronic myelogenous leukemia, myelodysplastic syndrome.
When it comes to tumor stages in 38 patients with solid cancers,
stage 1 was the most common with 19 patients (50.0%), stage 2
with four (10.5%), stage 3 with seven (18.4%), and stage 4 with
eight (21.1%).

Twenty-one patients (52.5%) received surgery only and 19
(47.5%) received chemotherapy (chemotherapy only in nine and
adjuvant chemotherapy with surgery in 10). MTX-combined
csDMARDs were most commonly used before cancer diagnosis
both in the surgery only group and the chemotherapy group
(Table 2).

DMARDs prescription pattemns right after cancer diagnosis

Thirteen patients (32.5%) stopped DMARD:s right after can-
cer diagnosis: four in the surgery only group (4/21, 19.0%) and
nine in the chemotherapy group (9/19, 47.4%) (p<0.05) (Table
3). DMARDs were switched in 14 patients (35.0%). Of these
14 patients, eight received csDMARDs monotherapy (MTX in
three, hydroxychloroquine [HCQ] in four, and sulfasalazine
[SSZ] in one) and six received csDMARDs combination therapy
(MTX+HCQ in one, SSZ+HCQ in four, and LEF+TC+HCQ in
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Table 3. DMARDs right after cancer diagnosis in rheumatoid
arthritis patients

Changes in DMARDs
prescription patterns

Prescribed DMARDs

Discontinuation -
(n=13)*
Switching Monotherapy MTX (n=3), HCQ (n=4), SSZ (n=1)
(n=14) (n=8)
Combination MTX+HCQ (n=1)
(n=6)

SSZ+HCQ (n=4)
LEF+TC+HCQ (n=1)

Maintenance  Monotherapy MTX (n=3), SSZ (n=1)

(n=13) (n=4)
Combination MTX+SSZ+HCQ (n=1)
(n=7)
MTX+LEF+HCQ (n=3)
MTX+BL+MR (n=1)
SSZ+HCQ (n=1)
LEF+BL+HCQ (n=1)
Biologics ETA (n=1), TCZ (n=1)"
(n=2)

DMARDs: disease modifying anti-rheumatic drugs, MTX:
methotrexate, HCQ: hydroxychloroquine, SSZ: sulfasalazine, TC:
tacrolimus, LEF: leflunomide, BL: bucillamine, MR: mizoribine,
ETA: etanercept, TCZ: tocilizumab. *Four in the surgery only group
(4/21, 19.0%), nine in the chemotherapy group (9/19, 47.4%)
(p<0.05). TPatient with stage Il colon cancer. *Patient with stage |
bladder cancer.

one). Thirteen patients (32.5%) maintained the same DMARDs
as before cancer diagnosis. Among csDMARDs, HCQ was used
the most (16 patients) and the number of patients receiving
MTX was decreased from 30 to 14 (MTX monotherapy in six,
combination with other csDMARD: in eight). Biologics were
maintained in two out of nine patients. One was a 72-year-old
patient with stage IT colon cancer who received etanercept and
the other was an 80-year-old patient with stage I bladder cancer

who received tocilizumab.

Resumption of DMARDs in the discontinuation group
Among the 13 patients who stopped DMARD:s right after
cancer diagnosis (four in the surgery only group, nine in the
chemotherapy group), nine (69.2%) (three in the surgery only
group, six in the chemotherapy group) resumed DMARDs due
to the aggravation of arthritis after a median of 5.5 months (IQR
2.9, 18.3) (Table 4). Among the three patients in the surgery
only group, two had received MTX-combined csDMARDs be-
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Table 4. Resumption of DMARDs (n=9)* in the discontinuation group (n=13)
Cancer treatment Surgery only (n=3)

MTX+LEF — MTX

MTX+SSZ — ETA

MTX+ADA — same

Chemotherapy (n=6)
MTX+SSZ+HCQ — MTX
MTX+LEF+HCQ — LEF+HCQ
MTX+LEF+SSZ — LEF+HCQ
MTX+SSZ+TC — MTX
MTX+HCQ — same
MTX+HCQ — LEF+HCQ

DMARDs: disease modifying anti-rheumatic drugs, MTX: methotrexate, LEF: leflunomide, SSZ: sulfasalazine, HCQ: hydroxychloroquine,
TC: tacrolimus, ETA: etanercept, ADA: adalimumab, IQR: interquartile range. *Time interval between discontinuation and resumption of
DMARDs was median of 5.5 months (IQR 2.9, 18.3).

DMARDs (before cancer diagnosis — resumption)

Table 5. DMARDs at recent outpatient clinic visits (n=25)*

DMARDSs prescription patterns Prescribed DMARDs

No DMARD (n=4)"
csDMARDs (n=14)

Monotherapy (n=3) MTX (n=3)
Combination (n=11) MTX (+) (n=8) MTX+HCQ (n=1), MTX+HCQ+SSZ (n=1), MTX+TC (n=1), MTX+LEF (n=5)
MTX (-) (n=3) LEF+HCQ (n=1), SSZ+TC (n=1), SSZ+HCQ (n=1)
Biologics (n=7) MTX (+) (n=3) ADA (n=1), TCZ (n=1), ABA (n=1)
MTX (-) (n=4) ETA (n=2), TCZ (n=2)

DMARDs: disease modifying anti-rheumatic drugs, csDMARDs: conventional synthetic DMARDs, MTX: methotrexate, SSZ: sulfasalazine,
HCQ: hydroxychloroquine, TC: tacrolimus, LEF: leflunomide, ADA: adalimumab, TCZ: tocilizumab, ABA: abatacept, ETA: etanercept, IQR:
interquartile range. *At a median of 4.6 years (IQR 3.3, 6.7) after cancer diagnosis, five patients died (four out of 13 in the discontinuation
group and one out of 27 in the switching or maintenance group) and 10 patients were lost (two out of 13 in the discontinuation group
and eight out of 27 in the switching or maintenance group). 'Three had cancer recurrence after chemotherapy and one achieved arthritis

remission after cancer treatment.

fore cancer diagnosis and one of them resumed MTX as mono-
therapy and the other received etanercept. The remaining one
in the surgery only group who had received adalimumab before
cancer diagnosis resumed adalimumab. All six patients in the
chemotherapy group had received MTX-combined csDMARDs
before cancer diagnosis and three of them resumed DMARDs
with LEF+HCQ combination, two with MTX monotherapy and
the last one with MTX+HCQ combination.

DMARDs prescription patterns at recent outpatient
clinic visits

During the follow-up period, five patients died (four out of
13 in the discontinuation group, one out of 27 in the switching
or maintenance group) and 10 patients were lost (two out of 13
in the discontinuation group, eight out of 27 in the switching
or maintenance group). Twenty-five patients were evaluated
at recent outpatient clinic visits at a median of 4.6 years (IQR

3.3, 6.7) after cancer diagnosis. Four patients were prescribed

no DMARD, three MTX monotherapies, 11 csDMARDs com-
bination therapies, and seven biologics (Table 5). MTX was
used in 14 patients (MTX monotherapy in three, combination
with other csDMARDs in eight, combination with biologics in
three). Among the four patients with no DMARD prescription,
three had cancer recurrence after chemotherapy and the re-
maining one achieved arthritis remission after cancer treatment.
As for biologics, seven patients started biologics at a median of
17 months (IQR 5.55, 29.1) after cancer treatment and five of
them were newly prescribed biologics after cancer diagnosis.
Remaining two had been receiving biologics at the time of can-
cer diagnosis. One of them continued etanercept after cancer
diagnosis and the other discontinued adalimumab after cancer
diagnosis and resumed it during follow-up. In addition, evalu-
ation of patient receiving biologics at recent outpatient clinic
visit according to DMARDs prescription pattern right after can-
cer diagnosis (Table 6) showed that the proportion of patients

receiving biologics was higher in the discontinuation group
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(3/7, 42.8%) than in the switching or maintenance group (4/18,
22.2%) (p<0.05).

Cancer recurrence in patients with rheumatoid arthritis
During follow-up, relapses were confirmed in eight patients
at a median of 1.6 years (IQR 1.0, 2.3) after the initial cancer
diagnosis (Table 7). Two of them had been receiving biologics
before cancer relapse, both adalimumab. A male with stage 4
lung cancer, who had discontinued DMARD right after cancer
diagnosis, resumed HCQ monotherapy after chemotherapy
and died due to cancer progression. A female with stage 3 CBD
cancer had stopped DMARD right after cancer diagnosis and
then no DMARD was prescribed. A female with stage 1 cervical
cancer switched from MTX+adalimumab to LEF+TC+HCQ
combination right after cancer diagnosis and continued it after
initial cancer treatment. After cancer relapse, her DMARDs
were switched to LEF+HCQ combination and then stopped.
A female with stage 3 colon cancer switched to SSZ+HCQ
combination right after cancer diagnosis. Later, she was pre-
scribed MTX+adalimumab, which was stopped after cancer
recurrence. A male with CML discontinued DMARD right
after CML diagnosis and then no DMARD was prescribed. A
female with stage 1 stomach cancer discontinued DMARD right
after cancer diagnosis. Later, she was prescribed adalimumab,
which was switched to tocilizumab after cancer recurrence. A
female with stage 2 lung cancer switched to HCQ monotherapy
right after cancer diagnosis and then to MTX+HCQ combina-
tion after cancer treatment. A male with stage 1 bladder cancer

maintained tocilizumab right after cancer diagnosis and then

Table 6. DMARDs prescription patterns at recent outpatient
clinic visit according to DMARDs prescription pattern right
after cancer diagnosis

Discontinuation S
DMARDSs prescription patterns _ Maintenance
(n=7)
(n=18)
No DMARD (n=4) 1(14.3) 3(16.7)
csDMARDs (n=14) 3(42.8) 11 (61.1)
Monotherapy (all MTX) (n=3) 1 2
Combination MTX (+) (n=8) 2 6
MTX (-) (n=3) 0 3
Biologics (n=7) 3(42.8) 4(22.2)

Values are presented as number (%) or number only. DMARDs:
disease modifying anti-rheumatic drugs, csDMARDs: conventional
synthetic DMARDs, MTX: methotrexate.
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Table 7. Patients with cancer recurrence and progression

DMARDs

Cancer
treatment

Relapse

DMARDs

DMARDs
right after

DMARDs

Cancer
treatment

time

before
recurrence

treatment

recurrence

recurrence

(yr)

0
)
o
c
a0
S
©
N
)
o
c
©
$)

cancer diagnosis

Death

2.6
1.2
71

6.6

HCQ

1.7

HCQ

IV (T4aNOMO) MTX+LEF+HCQ Discontinuation

M/72 Lung

1
2
3
4
5
6
7
8

FU loss

No DMARD
LEF+HCQ

No DMARD
No DMARD

ADA

(0
C
(0
C

S+C  No DMARD 0.9
1.5

S+C
S+C

MTX+SSZ+HCQ Discontinuation

F/71 CBD

No DMARD
No DMARD
No DMARD

1074

LEF+TC+HCQ
MTX+ADA

Switching—LEF+TC+HCQ

MTX+SSZ+HCQ  Switching— SSZ+HCQ

MTX+ADA
Accelerated MTX+HCQ

F/39 Cervix

2.3
2.4
2.1
1.3

0.7

F/57 Colon

8.0

No DMARD

ADA

c

Discontinuation

M/50 CML

71
4.4
4.6

Discontinuation

MTX+LEF

F/67 Stomach

F/66 Lung

MTX+HCQ
MTX

MTX+HCQ
HER

F: female, M: male, CBD: common bile duct, CML: chronic myelogenous leukemia, DMARDs: disease modifying antirheumatic drugs, MTX: methotrexate, LEF: leflunomide, TCZ:

C
tocilizumab, ADA: adalimumab, HCQ: hydroxychloroquine, SSZ: sulfasalazine, S: surgical therapy, C: chemotherapy, FU: follow-up, RA: rheumatoid arthritis.

S+C

MTX+HCQ
MTX+LEF

S+C

MTX+LEF+HCQ Switching — HCQ

TCZ

S

Maintenance

M/80 Bladder
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switched to MTX+LEF combination. After cancer relapse, his
DMARD was switched to LEF monotherapy, and then MTX
monotherapy.

When it comes to the prognosis of nine patients who received
biologics before cancer diagnosis, two died, one was lost to fol-
low up, one survived cancer relapse, and the remaining five had

no significant cancer-related problems.

DISCUSSION

Patients with RA have a higher risk of malignancies, especially
lung cancer and lymphoma, than the general population [1-3].
Although malignancies are common in RA patients, a guideline
for the treatment of RA patients with cancer has not yet been
established [4-7].

We retrospectively examined DMARDs prescription patterns
at three time points (before and right after cancer diagnosis and
recent outpatient clinic visits) in RA patients who developed
cancer while being treated for RA. Right after cancer diagnosis,
only about one third of the patients stopped DMARDs and the
remaining two thirds switched or maintained DMARDs (Figure
1). Among csDMARDs, HCQ, which is known to be the saf-
est one, was prescribed the most right after cancer diagnosis.
Although the number of patients receiving MTX or biologics
largely decreased right after cancer diagnosis (MTX from 30
to 14 and biologics from nine to two), a significant number
of patients (16/40, 40.0%) were still receiving MTX or biolog-

A Before cancer diagnosis

csDMARDs

Biologics
22.5%

B Right after cancer diagnosis

ics. In particular, nine out of the 13 patients who discontinued
DMARD:s right after cancer diagnosis resumed DMARDs at a
median of 5.5 months after cancer diagnosis. At recent outpa-
tient clinic visits (at a median of 4.6 years after cancer diagnosis),
21 out of 25 patients (84.0%) were prescribed DMARDs includ-
ing seven patients receiving biologics (Figure 1). In particular,
five of the seven patients receiving biologics at recent outpatient
clinic visits were those who newly started biologics after cancer
diagnosis. Our study showed that a significant number of RA
patients who developed cancer during RA treatment were still
receiving DMARDs including biologics after cancer diagnosis.
When cancer develops during the treatment of RA, it is usual
to discontinue DMARDs such as MTX and biologics which
have immunosuppressive effects. However, little is known about
the changes in RA disease activity after stopping DMARDs.
Even though DMARD:s are not used, chemotherapy may con-
trol autoimmune inflammation. In patients with inflammatory
bowel disease (IBD) with cancer, chemotherapy decreased the
frequency of IBD flares and the use of drugs for the treatment
of IBD [14]. However, there is no such study on RA. In real
practice, we occasionally saw RA disease flares after the discon-
tinuation of DMARD:s in RA patients undergoing cancer treat-
ment. In our study, nine out of the 13 patients who discontinued
DMARD:s right after cancer diagnosis resumed DMARDs due
to the aggravation of arthritis at a median of 5.5 months after

cancer diagnosis. Of note, six of them were in the chemotherapy

group.

C At recent outpatient clinic visit

csDMARDs
monotherapy
12%

csDMARDs
monotherapy
30%

Biologics
28%

csDMARDs
combination
44%

csDMARDs
combination
67.5%

csDMARDs
combination
32.5%

Figure 1. DMARDs prescription patterns before and after cancer diagnosis in RA patients. (A) Before cancer diagnosis (n=40); 27
patients were treated with csDMARDs combination (67.5%), 4 with csDMARDs monotherapy (10%), and 9 with biologics (22.5%). (B) Right
after cancer diagnosis (n=40); 13 patients discontinued DMARDs (32.5%) and 13 patients were treated with csDMARDs combination
(32.5%), 12 with csDMARDs monotherapy (30%), and 2 with biologics (5%). (C) At recent outpatient clinic visit (median 4.6 years [IQR
3.3, 6.7] after cancer diagnosis) (n=25): 4 patients were prescribed no DMARD (16%), 11 csDMARDs combination (44%), 3 csDMARDs
monotherapy (12%), and 7 biologics (28%). RA: rheumatoid arthritis, csDMARDs: conventional synthetic DMARDs, IQR: interquartile range.
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One of the reasons for the reluctance to administer DMARDs
in RA patients with current cancer or cancer history is that
DMARDs can suppress anti-tumor immune response and
thereby interfere with cancer treatment and increase the risk of
cancer recurrence. However, biologics such as TNF inhibitors
don’t seem to increase the risk of cancer recurrence in RA pa-
tients with a history of cancer [5-7,10-13]. Xie et al. [6] reported
that biologics including TNF inhibitors, rituximab, and anakinra
were not associated with an increased risk of new or recurrent
cancer compared with csDMARDs in RA patients with prior
cancer history. Shelton et al. [15] reported similar rates of cancer
recurrence among patients with immune-mediated diseases
(RA, IBD, and psoriasis) and prior cancer history who received
anti-TNF therapy, immune-modulatory therapy, or no immune
suppression. In our study, seven RA patients with prior cancer
history were receiving biologics at recent outpatient clinic visits.
Two of them had been prescribed biologics before cancer di-
agnosis and did well without cancer relapse. Five patients were
newly prescribed biologics after cancer diagnosis and only one
of them had cancer relapse while being treated with adalim-
umab, which was switched to tocilizumab after surgery.

Even if cancer developed, there was no difference in cancer
stage or survival rate between patients who received TNF in-
hibitors and those who did not [16]. When it comes to the sur-
vival of RA patients who were treated with biologics after cancer
diagnosis, Phillips et al. [17] reported that, in RA patients with
head and neck cancer (HNC), treatment with a TNF inhibitor
was not a risk factor for recurrence or HNC-attributable death.
Pundole et al. [18] also found no significant differences in over-
all survival between RA patients with solid malignancies who
received biologic DMARDs and those who did not.

As for the interval between cancer diagnosis and the re-
sumption of biologics, it is very variable according to reports
[4,6,10,11,19-23]. Lopez-Olivo et al. [4] reported that starting
biological therapy is recommended for patients treated for can-
cers more than 5 years prior in many recommendations. How-
ever, Pappas et al. [20] reported that in real-world practice, near-
ly one-third of RA patients with a cancer diagnosis were treated
with systemic therapy in the immediate visit after malignancy
diagnosis. Mamtani et al. [21] reported that starting anti-TNF
therapy 1 year after primary breast cancer surgery did not sig-
nificantly increase the risk of breast cancer recurrence. Pundole
et al. [22] reported that 26% of RA patients with cancer received

biologics after cancer diagnosis and 54% of them had received
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biologics before cancer diagnosis and continued this therapy
after cancer diagnosis. Furthermore, Phan et al. [23] observed
that there were no differences in survival and recurrence rates
at 1, 2, and 5 years between patients who received TNF inhibi-
tors and those who did not and suggested that TNF inhibitors
may be used safely in select inflammatory disease patients with
concurrent cancer if therapy is needed for proper disease con-
trol. In our study, seven patients who were receiving biologics at
recent outpatient clinic visits started biologics at a median of 17
months (IQR 5.55, 29.1) after cancer treatment.

What is more problematic is that management of arthritis
could be suboptimal with the fear of cancer recurrence in RA
patients with cancer history [8]. It was reported that cancer pa-
tients with RA have a worse prognosis than those without and
RA seemed to contribute to the increase in the mortality rate
of cancer patients with RA independently of the cancer [24-
26]. Moreover, high RA disease activity is associated with a high
risk of cancer such as lymphoma [9,27,28], which suggests that
suboptimal management of arthritis in RA patients with cancer
history could increase the risk of cancer recurrence.

When it comes to targeted synthetic DMARDs such as JAK
inhibitors, the United States Food & Drug Administration
(FDA) cautioned about the increased risk of cancer [29]. In a
large randomized safety clinical trial of tofacitinib, lymphomas
and lung cancers were observed at a higher rate in patients treat-
ed with tofacitinib compared to those treated with TNF block-
ers. In particular, current or past smokers treated with tofaci-
tinib had a higher rate of lung cancer and additional increased
risk of overall cancers. The FDA considered that two other JAK
inhibitors, baricitinib and upadacitinib, may have similar risks
as seen in the tofacitinib safety trial because they share mecha-
nisms of action with tofacitinib.

There are several limitations to our study. First, classification
of DMARD:s prescription pattern into only three categories of
c¢sDMARDs monotherapy, csDMARDs combination therapy,
and biologics may be oversimplified. For example, patients
receiving SSZ+HCQ and those receiving triple therapy includ-
ing strong csDMARD:s such as MTX, LEF, or TC could have
different clinical status but are classified into the same group of
c¢sDMARDs combination therapy in our study. However, it was
difficult to group patients according to specific sDMARDs in
more detail because of the small number of enrolled patients.
Secondly, examination of prescription pattern of each csD-

MARD:s separately could have given more relevant information,
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although we tried to describe the use of MTX and other c¢sD-
MARD: as specific as possible. Third, due to retrospective study
design, RA disease activity score (DAS) 28 was measured not in
all patients but only in those patients who were prescribed bio-
logics according to the Korea Health Insurance & Assessment
Service reimbursement guideline for biologics, and therefore
it was not possible to directly see the relationship between RA
disease activity and changes in DMARDSs prescription patterns.
However, since DMARDs prescription was determined ac-
cording to clinical needs in everyday practice, we thought there
might be a relationship between DMARD:s prescription patterns
and RA disease activity. For example, if biologics and strong
c¢sDMARDs such as MTX, LEE and immunusuppressants were
used, we supposed that RA disease activity would have been
high. Lastly, large-scale studies, for example big registry studies,
are necessary to make practical guidelines for the management
of RA patients who are diagnosed with cancer or have prior
cancer history.

It is a complex problem to optimally treat RA patients who
developed cancer or have a history of cancer. First of all, cancer
types and stages at the time of cancer diagnosis, risk of recur-
rence, and prognosis are all different for each patient and a
tailored therapeutic approach is necessary [4,6,7]. In addition, it
has been known that newer cancer immunotherapies can stimu-
late the immune system and cause autoimmune manifestations
including flares of RA disease activity. In particular, immune
checkpoint inhibitors have been reported to induce inflam-
matory arthritis in 50% of patients treated with these drugs as
immune-related adverse events [30,31]. These mean that further
research on how to treat RA patients who developed cancer or
have a prior cancer history is necessary and close cooperation

with oncologists is essential.

CONCLUSION

Our study showed that a significant number of RA patients
who developed cancer during RA treatment were still receiving
DMARD:s including biologics after cancer diagnosis. This sug-
gests that a significant number of patients require active treat-

ment of RA with DMARD:s even after cancer diagnosis.

FUNDING

None.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was re-

ported.

AUTHOR CONTRIBUTIONS

Y.B.J. and K.S.P. concepted and designed the work and ac-
quired, analyzed, and interpretated data for the work. Y.B.J.,
K.S.P, SSM.], Y.J.P, and K.J.K. drafted the work or revised it

critically for important intellectual content.

ORCID

Young Bin Joo, https://orcid.org/0000-0001-5580-8996
Seung Min Jung, https://orcid.org/0000-0003-3465-2181
Yune-Jung Park, https://orcid.org/0000-0002-7346-0820
Ki-Jo Kim, https://orcid.org/0000-0002-3598-2396
Kyung-Su Park, https://orcid.org/0000-0003-0020-003X

REFERENCES

—_

. Khurana R, Wolf R, Berney S, Caldito G, Hayat S, Berney SM. Risk
of development of lung cancer is increased in patients with rheuma-
toid arthritis: a large case control study in US veterans. ] Rheumatol
2008;35:1704-8.

2. Smitten AL, Simon TA, Hochberg MC, Suissa S. A meta-analysis of
the incidence of malignancy in adult patients with rheumatoid arthri-
tis. Arthritis Res Ther 2008;10:R45.

. Yamada T, Nakajima A, Inoue E, Tanaka E, Taniguchi A, Momohara S,

5]

et al. Incidence of malignancy in Japanese patients with rheumatoid
arthritis. Rheumatol Int 2011;31:1487-92.

4. Lopez-Olivo MA, Colmegna I, Karpes Matusevich AR, Qi SR,
Zamora NV, Sharma R, et al. Systematic review of recommendations
on the use of disease-modifying antirheumatic drugs in patients
with rheumatoid arthritis and cancer. Arthritis Care Res (Hoboken)
2020;72:309-18.

. Strangfeld A, Hierse F, Rau R, Burmester GR, Krummel-Lorenz B,

wu

Demary W, et al. Risk of incident or recurrent malignancies among
patients with rheumatoid arthritis exposed to biologic therapy in the
German biologics register RABBIT. Arthritis Res Ther 2010;12:R5.
6. Xie W, Xiao S, Huang Y, Sun X, Gao D, Ji L, et al. A meta-analysis of
biologic therapies on risk of new or recurrent cancer in patients with
rheumatoid arthritis and a prior malignancy. Rheumatology (Oxford)
2020;59:930-9. Erratum in: Rheumatology (Oxford) 2021;60:2495.
Singh N, Li CL Impact of rheumatoid arthritis and biologic and tar-

~

geted synthetic disease modifying antirheumatic agents on cancer
risk and recurrence. Curr Opin Rheumatol 2021;33:292-9.
8. Elandt K, Aletaha D. Treating rheumatic patients with a malignancy.

https://doi.org/10.4078/jrd.2022.29.3.162 169



Young Bin Joo et al.

14.

15.

16.

17.

18.

19.

20.

Arthritis Res Ther 2011;13:223.

. Llorca J, Lopez-Diaz MJ, Gonzalez-Juanatey C, Ollier WE, Martin J,

Gonzalez-Gay MA. Persistent chronic inflammation contributes to
the development of cancer in patients with rheumatoid arthritis from
a defined population of northwestern Spain. Semin Arthritis Rheum
2007;37:31-8.

. Raaschou P, Frisell T, Askling J. TNF inhibitor therapy and risk of

breast cancer recurrence in patients with rheumatoid arthritis: a na-
tionwide cohort study. Ann Rheum Dis 2015;74:2137-43.

. Regierer AC, Strangfeld A. Rheumatoid arthritis treatment in patients

with a history of cancer. Curr Opin Rheumatol 2018;30:288-94.

. Dreyer L, Cordtz RL, Hansen IM], Kristensen LE, Hetland ML, Mel-

lemkjaer L. Risk of second malignant neoplasm and mortality in pa-
tients with rheumatoid arthritis treated with biological DMARD:s: a
Danish population-based cohort study. Ann Rheum Dis 2018;77:510-
4.

. Raaschou P, Séderling J, Turesson C, Askling J. Tumor necrosis factor

inhibitors and cancer recurrence in Swedish patients with rheuma-
toid arthritis: a nationwide population-based cohort study. Ann In-
tern Med 2018;169:291-9.

Koc OM, van Kampen RJW, van Bodegraven AA. Cancer-associated
chemotherapy induces less IBD exacerbations and a reduction of IBD
medication afterwards. Inflamm Bowel Dis 2018;24:1606-11.

Shelton E, Laharie D, Scott FI, Mamtani R, Lewis JD, Colombel JE
et al. Cancer recurrence following immune-suppressive therapies in
patients with immune-mediated diseases: a systematic review and
meta-analysis. Gastroenterology 2016;151:97-109.e4.

Raaschou P, Simard JE Neovius M, Askling J. Does cancer that oc-
curs during or after anti-tumor necrosis factor therapy have a worse
prognosis? A national assessment of overall and site-specific cancer
survival in rheumatoid arthritis patients treated with biologic agents.
Arthritis Rheum 2011;63:1812-22.

Phillips C, Zeringue AL, McDonald JR, Eisen SA, Ranganathan P. Tu-
mor necrosis factor inhibition and head and neck cancer recurrence
and death in rheumatoid arthritis. PLoS One 2015;10:e0143286.
Pundole X, Zamora NV, Siddhanamatha H, Lin H, Tayar J, Leung CH,
et al. Overall survival in patients with rheumatoid arthritis and solid
malignancies receiving biologic disease-modifying antirheumatic
therapy. Clin Rheumatol 2020;39:2943-50.

Silva-Fernandez L, Lunt M, Kearsley-Fleet L, Watson KD, Dixon
WG, Symmons DP, et al. The incidence of cancer in patients with
rheumatoid arthritis and a prior malignancy who receive TNF inhibi-
tors or rituximab: results from the British Society for Rheumatology
Biologics Register-Rheumatoid Arthritis. Rheumatology (Oxford)
2016;55:2033-9.

Pappas DA, Rebello S, Liu M, Schenfeld J, Li Y, Collier DH, et al. Ther-

170 www.jrd.or.kr

21

23.

24.

25.

26.

27.

28.

29.

30.

31.

apy with biologic agents after diagnosis of solid malignancies: results
from the Corrona registry. ] Rheumatol 2019;46:1438-44.

Mamtani R, Clark AS, Scott FI, Brensinger CM, Boursi B, Chen L, et
al. Association between breast cancer recurrence and immunosup-
pression in rheumatoid arthritis and inflammatory bowel disease: a
cohort study. Arthritis Rheumatol 2016;68:2403-11.

. Pundole X, Zamora NV, Siddhanamatha H, Lin H, Tayar J, Hong LC,

et al. Utilization of biologic disease-modifying anti-rheumatic drugs
in patients with rheumatoid arthritis and cancer. Clin Rheumatol
2020;39:787-94.

Phan H, Weideman RA, Cipher DJ, Feagins LA. Safety of tumor ne-
crosis factor inhibitor use in patients with concomitant malignancy.
Intest Res 2020;18:282-8.

Ji], Liu X, Sundquist K, Sundquist J. Survival of cancer in patients with
rheumatoid arthritis: a follow-up study in Sweden of patients hospi-
talized with rheumatoid arthritis 1 year before diagnosis of cancer.
Rheumatology (Oxford) 2011;50:1513-8.

Nayak P, Luo R, Elting L, Zhao H, Suarez-Almazor ME. Impact of
rheumatoid arthritis on the mortality of elderly patients who develop
cancer: a population-based study. Arthritis Care Res (Hoboken)
2017;69:75-83.

Simard JE Ekberg S, Johansson AL, Askling J. What is the impact of
chronic systemic inflammation such as rheumatoid arthritis on mor-
tality following cancer? Ann Rheum Dis 2016;75:862-6.

Baecklund E, Iliadou A, Askling J, Ekbom A, Backlin C, Granath F,
et al. Association of chronic inflammation, not its treatment, with
increased lymphoma risk in rheumatoid arthritis. Arthritis Rheum
2006;54:692-701.

Wilton KM, Matteson EL. Malignancy incidence, management, and
prevention in patients with rheumatoid arthritis. Rheumatol Ther
2017;4:333-47.

US Food and Drug Administration. Xeljanz, Xeljanz XR (tofacitinib):
drug safety communication—initial safety trial results find increased
risk of serious heart-related problems and cancer with arthritis and
ulcerative colitis medicine [Internet]. Silver Spring (MD): US Food
and Drug Administration, c2021 [cited 2021 Sep 16]. Available from:
https://www.fda.gov/drugs/drug-safety-and-availability/fda-re-
quires-warnings-about-increased-risk-serious-heart-related-events-
cancer-blood-clots-and-death.

Naidoo J, Cappelli LC, Forde PM, Marrone KA, Lipson EJ, Hammers
HJ, et al. Inflammatory arthritis: a newly recognized adverse event of
immune checkpoint blockade. Oncologist 2017;22:627-30.

Belkhir R, Burel SL, Dunogeant L, Marabelle A, Hollebecque A, Besse
B, et al. Rheumatoid arthritis and polymyalgia rheumatica occur-
ring after immune checkpoint inhibitor treatment. Ann Rheum Dis
2017;76:1747-50.


https://www.fda.gov/drugs/drug-safety-and-availability/fda-requires-warnings-about-increased-risk-serious-heart-related-events-cancer-blood-clots-and-death
https://www.fda.gov/drugs/drug-safety-and-availability/fda-requires-warnings-about-increased-risk-serious-heart-related-events-cancer-blood-clots-and-death
https://www.fda.gov/drugs/drug-safety-and-availability/fda-requires-warnings-about-increased-risk-serious-heart-related-events-cancer-blood-clots-and-death



