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ABSTRACT

Background: Orthopedic Surgery in Rheumatoid Arthritis (RA) patients is still controver-
sial between orthopedic surgeons and rheumatologists, mainly due to infection and disease
flares. The incidence of postoperative infections may be high due to the immunosuppressive
effect of RA medication. Conversely, discontinuance of antirheumatic agents increases the
possibility of a disease flare. The objective of our review is to assess the influence of drugs
on both incidences.

Literature Review: There were 13 studies included in this review. Methotrexate (MTX) is
the most common ¢csDMARD option among the included studies. One retrospective study
that the incidence of flares tends to be higher among the group of patients who received
MTX therapy and stopped more than one week before surgery than the group who did not
stop. The use of MTX doses of 5 to 10 mg/week did not show an association with infection or
flare incidence. On the use of b(DMARD, 37.0% of patients had higher surgical site infection
(SSI). Specifically, Tumor Necrosis Factor-alpha (TNF-a) inhibitors significantly (OR: 9.5,
95% CI: 1.0-88.8) increase the incidence of postoperative infections in standard-dose and
high-dose, but not significantly in the rate of flares.

Summary: csDMARD is recommended for continuous therapy, whereas for bDMARD, al-
though it is recommended for withholding in the perioperative period, the results of the
study did not show significant differences. The ideal dosage of medication is by the basic
properties of the drug. In comparison, the incidence of flares and infections was significantly
higher in biologic than csDMARD.

Keywords: Arthroplasty; DMARD; Flare-up; Infection; Human and Medicine; Rheumatoid

Arthritis

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic au-
toimmune disease characterized by systemic
inflammation and joint damage. The inflam-
matory process in RA leads to progressive
cartilage destruction, bone erosion, and joint
deformity. This can result in significant
pain, stiffness, and functional impairment,
impacting the patient's quality of life. Or-
thopedic surgery, such as joint replacement,
can provide significant relief and improve

function in patients with RA who have failed

conservative management. However, RA pa-
tients undergoing joint replacement surgery
face unique challenges due to their underlying
inflammatory disease.'” It is estimated that
30-58% of RA patients undergo an orthope-
dic procedure during their illness, with knee
replacement being the most common (57%).*°
The prevalence of RA among patients under-
going joint replacement increased by 3.0%
between 2002 and 2012.%7

However, the perioperative manage-
ment of RA patients undergoing joint re-

placement remains controversial. Concerns
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regarding the risk of infection and disease
flares associated with disease-modifying
antirheumatic drugs (DMARDs) have led
to varying and sometimes contradictory
guidelines from national rheumatic disease
communities.® 2

The immunosuppressive effects of con-
ventional synthetic DMARDs (csDMARDs)
and biologic DMARDs (bDMARDs) raise
concerns about an increased risk of postoper-

ative infections.'>'

Conversely, inadequate
disease control can increase the likelihood of
inflammatory flares in the perioperative peri-
Od.IS 18

This controversy highlights the need
for a comprehensive assessment of the risks
and benefits of continuing or discontinuing

DMARD therapy in RA patients undergo-

ing joint replacement surgery. This review

aims to address this issue using a narrative
approach, examining the influence of csD-

MARD and bDMARD therapy on the inci-

dence of disease flares and postoperative

infections. This review will also identify
areas requiring further research, including
systematic reviews on specific topics. Our
study will focus on the following questions:

*  What is the risk of RA flares and infec-
tion after discontinuing or continuing
DMARD:s in the perioperative period?

*  What is the ideal dosage of medication
to minimize the incidence of RA flares
and infection after surgery in RA pa-
tients?

* Are biologics superior to csDMARDs
in preventing RA flares and infection
after orthopedic surgical procedures?

LITERATURE REVIEW

Literature Search

A literature search was conducted us-
ing Ovid-SP, PubMed, Science Direct,
Springer Link, DOAJ, and US Clinical

Table 1. Keyword and search terms

Key Word Search terms
Rheumatoid Arthritis Rheumatoid Arthritis
AND DMARD
DMARD Anti Rheumatic Drugs
AND Arthroplasty
Arthroplasty Surgical procedures
Replacement
AND Flare-up
Flare-up Disease Activity
AND Infection
Infection Postoperative infection

Trials. The search included references pub-
lished in English from January 2000
to June 2020, vyielding 532 hits. The
search terms used are detailed in Table 1.

Inclusion Criteria

Studies included in this review met the fol-
lowing criteria: 1) The study population
consisted of RA patients aged >18 years
who underwent any operative treatment.
2) DMARD intervention was used before
surgery. 3) Patients either stopped or con-
tinued DMARD therapy in the preoperative
period. 4) Study outcomes included flares

and postoperative infections.

Study Selection

Journal screening was conducted by three
reviewers (YR, YM, MNA) in a multi-stage
process: 1) Title and abstract screening:
Studies that did not meet the inclusion cri-
teria were excluded. 2) Full-text review:
Studies that met the initial screening crite-

ria underwent full-text review.

Data Extraction and Synthesis

Thirteen studies were selected for nar-
rative review, which examined the ef-
fect of perioperative DMARD therapy on
the incidence of flares and postoperative

infections. The evidence for each type
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Table 2. Study Demographics and Characteristics

79

Authors (y), Patient Mean Age Gender M/F Disease Orthopedic  RA medication Doses Stopping or Outcome
Study, Number (Range or SD) (n or %) Duration (y) surgery mg/week Continuing measures
Follow Up
Hayashi etal., 99 (Group Group A NR Group A 18.3 THA Group A No Group A MTX NR Late Deep
(2017)” A 94, 66.3+8.5; + 11.6; Group infection (n 24 4.4£3.6mg/w; Infection
Retrospective  Group B 5) Group B B 22.8+£8.6 bDMARD; n 24 Tacrolimus
cohort study 2 63.8+8.9 TNF-a inhibitors;  0.1£0.5 mg/day;
y after surgery n 8 Non-TNF-a;  PSL 3.6+2.7mg/
n 54 DMARDs day) Group B
except MTX, (PSL 5.8+1.3 mg/
TAC; n 64 MTX; day)
n 6 Tacrolimus n
70 PSL); Group
B Infection (n 4
bDMARD; n 4
TNF-a inhibitors;
n5 PSL)
Momohara et 420 Mean Age: Female (91%) Median 14.5y THA, TKA Group A: non NR Group A: con-  Surgical-site
al., (2011)"2 61y (8.9-21.0) bDMARDs (MTX tinued; Group Infection (SSI)
Retrospective 66.4%; LFU 1%; B: stopped 2-4
cohort study tacrolimus 7.4%; weeks, 2-4w
NR others 47.6 Sz ETN, four
22.1%; other weeks IFX

11.5%. Group B:
biologic DMARD
TNF-a inhibitors
IFX 4.5%, ETN
5.5%)
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Table 2. Study Demographics and Characteristics

Authors (y), Patient Mean Age Gender M/F Disease Orthopedic = RA medication Doses Stopping or Outcome
Study, Number (Range or SD) (n or %) Duration (y) surgery mg/week Continuing measures
Follow Up
Cordtz et al., 3913 Mean Age:  Female 72.8% NR THA, TKA Group A bD- NR NR Prosthetic
(2017)% 66.6 y MARD (TNF-a joint infec-
Regis- inhibitors 93%); tion, mortality
ter-based co- Group B Non-bD-
hort study, 1 y MARD
after surgery
Johnson B, 268 Group A 58.7; Group A 16%/ Group A 21.5; TKA Group A: iTNF-A; NR Grup A SSI, Other
(2013)° (Group Group B 64.4 84 %; Group  Group B 19.5 Group B: Non- Stopped; Grup complication
Retrospective A 104; B 10%/ 90 % TNF-a inhibitors B NR
cohort study,  Group B
6m after sur- 164)
gery
Kubota A, 554 Group A 59.2 NR Group A 18.3 TKA, Group A: Biolog- NR Group A Delayed
(2012)* (Group  +10.1; Group +12.9; Group THA, TEA, ical Agent (IFX, stopped > 2w  wound heal-
Retrospective A 276; B 65.5£10.1 B16.2+ Other. ETN, ADA, To- before sur- ing, Surgical
Cohort Study ~ Group B 12.94 cilizumab); Group gery; Group  Site Infection
NR 278) B: Non-bDMARD B NR
Grennan DM, 338 Mean M/F NR Group A 18; Shoulder, MTX Group A Group A Con- Systemic
(2001)* (Group A (Group A Group B 19; Elbow, 10mg/w; Group tinued; Group Infection, RA
Prospective 88, Group  63/58; Group Group C 20 Wrist, B 7.5mg/w; B: stopped flares
Randomised B 72, B 66/58,; MCEP, hip, Group C: not 2w before
Study Group C Group C knee, ankle received MTX surgery)
1 y after sur- 228) 62/62) surgery
gery
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Table 2. Study Demographics and Characteristics

Authors (y), Patient Mean Age Gender M/F Disease Orthopedic  RA medication Doses Stopping or Outcome
Study, Number (Range or SD) (n or %) Duration (y) surgery mg/week Continuing measures
Follow Up
Murata K, 116 (Group Mean M/F NR Group A 15;  Arthroplas- 1.MTX; 2. PSL 1. MTX (Group A 1. MTX Wound Infec-
(2006)* A48, (Group A Group B 23; ty, Spine 4.3mg/w; Group  (Group A Con- tion, RA flares
Observational ~ Group B 66/59; Group Group C 19 Surgery, B 4.9mg/w; tinued; Group
retrospective 12, Group B 51/62; Hand Sur- Group C not B: stopped
study C 56) Group C gery, Foot received MTX); 1 ->2w before
NR 65/62) Surgery, 2. PSL (Group A surgery); 2.
Others 5.7mg/d; Group B NR
8.9mg/d; Group C
4.8mg/d)
Jain A, 80 (Group 53 (23-81) 20/60 Group A 16; Hand Sur- Group A: MTX; Group A: Mean  Continued all ~ Wound Infec-
(2002)* A 28; Group B 14; gery Group B: PSL dose 10mg/w); of the group  tion, RA flares
Observational ~ Group B Group C 19; only; Group C: Group B: Mean
retrospective  18; Group Group D 20 MTX +PSL; Group  dose 8.8mg/d;
study C18; D neither MTX nor ~ Group C: MTX
4-11 m after Group D PSL (Mean dose
surgery 16) 10mg/w) PSL
(Mean dose
6.4mg/d)
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of treatment is summarized in Table 2.

Risk of having RA flare and infection after
discontinue or continuing DMARDs
Various methods for measuring disease ac-
tivity in RA have been described. Most stud-
ied groups used Disease Activity Score2§
(DAS28) as a measurement tool, and other
groups are using arthralgia for evaluation
by subjective patient assessments.

Most patients with RA in this in-
cluded-studies are being treated with Meth-
otrexate (MTX). A retrospective study
evaluating 122 RA patients showed 3.9%
flares in the continued taking-MTX group
perioperatively, compared to 14.3% flares
in the discontinued MTX more than one
week before surgery. However, this dif-
ference was not statistically significant.
This study indicates that discontinuance of
MTX, exceptionally high doses regimen,
increases flare-up and incidence of infec-
tion, and the continuation of MTX through-
out the perioperative care is not associated
with an increase in infection within the first
year after surgery.'?*

In contrast, a more extensive pro-
spective randomized study in 338 patients
reported that none of the patients who
continued MTX has flares compare to 8%
flares in patients who discontinue MTX and
4% flares of those who had not received
MTX treatment (p = 0.04). This study also
shows that preoperative MTX treatment
does not increase the risk of infection in pa-
tients with RA within one year of elective
orthopedic surgery.?' Another retrospective
study from Jain et al. found no increased
risk of a flare-up with perioperative MTX
treatment. The infection rate was found in
5% of patients taking MTX and 4% of pa-
tients who are not taking MTX, but no sta-
tistically significant (p = 1.0).*

In the other published study in 175

patients reported that no significant dif-
ferences in postoperative disease activity
in patients with versus without the use of
MTX preoperatively (p = 0.536), or Pred-
nisolone (p = 0.144). MTX or Prednisolon
does not affect postoperative disease activ-
ity, whether these drugs are preoperatively
administrated or not.*

Current guidelines developed from
the American College of Rheumatology
(ACR) recommends continuing csDMARDs
perioperative. Multiple studies have been
shown the safety of MTX treatment in pre-
operative care to decrease flare-ups disease
and suitable with recommendations from
the ACR to continue csDMARDs such as
MTX for preoperative care. Hence, RA
patients who control the disease with this
treatment before surgery should not stop
MTX treatment.?!

The updating guidance published
by the ACR in an edition published by the
American Association of Hip and Knee Sur-
geons (AAHK) allows for the continuation
of methotrexate, sulfasalazine chloroquine
hydroxy through the operation period. How-
ever, leflunomide must be sought one time
two days before surgery. Leflunomide can
be restarted in 1 to 2 weeks postoperatively
once the wound has healed because patients
treated with leflunomide have a high risk of
postoperative infections by rapidly reduc-
ing parenteral leflunomide levels to prevent
surgical complications, cholestyramine can
be used.”

Another randomized study reported
that the infection rate in the group who con-
tinued MTX seemed higher than the group
who took steroids and combination because
2 of the three infections occurred in a sin-
gle diabetic rheumatoid patient who had
separate occasions. If diabetic patients are
excluded from this study, the group's in-

fection rate who use MTX medication will
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increase only 2.3%. The author proposes
that diabetes may be correlated with this
increased risk of postoperative infection.*

A different group of medications,
known as biologic DMARDs, has a large
group of medications such as Tumor Ne-
crosis Factor-alpha (TNF-a) inhibitors
(etanercept, adalimumab, infliximab), aba-
tacept, tocilizumab, and Janus kinase (JAS)
inhibitors (tofacitinib and baricitinib). The
variation of mechanism initiates variation
in recommendations for perioperative treat-
ment.

The American College of Rheu-
matologists (ACR) provides recommen-
dations for the perioperative management
of disease-modifying antirheumatic drugs
in patients with rheumatoid arthritis un-
dergoing surgery. Specifically, the ACR
recommends discontinuing tumor necrosis
factor-alpha inhibitors for one week before
surgery. This recommendation is based on
the understanding that TNF-a inhibitors can
suppress the immune system, potentially
increasing the risk of postoperative infec-
tions. By temporarily discontinuing these
medications, the goal is to restore a more
balanced immune response and reduce the
risk of infection.?*

However, there is some variation in
the recommendations for specific TNF-a
inhibitors. While the ACR suggests a one-
week discontinuation for all TNF-a inhib-
itors, other literature suggests a more nu-
anced approach. For example, some sources
recommend discontinuing etanercept for
one week before surgery, but infliximab
and adalimumab for four weeks before
surgery. This difference may be attributed
to variations in the pharmacokinetics and
pharmacodynamics of these medications.
Infliximab and adalimumab have longer
half-lives than etanercept, potentially re-

quiring a longer discontinuation period to

83

minimize their impact on the immune sys-
tem during the perioperative period.*
Regarding the resumption of TNF-a
inhibitors after surgery, the ACR recom-
mends restarting these medications one
week postoperatively. However, there is
some variation in the recommendations
among orthopedic literature. Some sourc-
es suggest waiting two weeks after sur-
gery to restart TNF-a inhibitors to further
minimize the risk of postoperative infec-
tion. This discrepancy highlights the need
for further research to establish clear and
consistent guidelines for the perioperative
management of DMARDs in RA patients.**
While the British community recommends
cutting therapy for 3-5x Half-Life drugs
and the Canadian Rheumatology Associa-
tion recommends cutting treatment for two
and half-lives. Inconsistent use reflected

inexperience at one of the centers of excel-

Table 3. Basic properties of csDMARDs

Drug  Half-life Dosage Route

MTX 3-15 Maintain ~ usual SC/PO
hours  dose if under 20
mg/wk;  consid-
er lower dose if
high-risk

LFU >14 If high-risk, stop PO
days  two weeks before
surgery
MTX: Methotrexate; LFU: Leflunomide; SC: Subcutaneous; PO: Oral

Table 4. Basic properties of bDMARDs

Drug Half-life
ETN 3-55

Dosage Route

25 mg twice a SC

days week
IFX 7-12 3 mg/kg/8 week v
days administered

at weeks 0,2,6
and 8 and every
eight weeks af-

ter that
ADA 10-20 40 mg every two SC
days weeks

IFX: infliximab; ADA: adalimumab; ETN: etanercept; SC: Subcutaneus;
IV: Intravenous
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lence, in which 59 patients with RA who
received etanercept, with a half-life of 3-5
1/2 days, had the drug held for a range of
1-14 days before surgery.'’

bDMARD treatment within 90 days
before surgery was not associated with a
statistically significant increase in infec-
tion risk. Although glucocorticoid treat-
ment was a vital risk factor associated with
a l-year risk of infection.® Slight risk of in-
fection is found in patients with RA wheth-
er TNF-a inhibitors drugs were given or
not perioperatively six months after TKR
surgery. Given the lack of evidence be-
hind existing recommendations regarding
the use of TNF-a inhibitors during opera-
tions, it raises the question of whether it is
necessary to stop TNF-a inhibitors before
surgical procedures.?

The ideal dose of medication after surgery
in RA patients

Patients with csDMARD therapy post
elective orthopedic surgery; in this case,
MTX takes an average dose of 5 to 10 mg/
week. An observational retrospective study
showed that MTX doses in the periopera-
tive period did not associate with infection.
The average dose in the infected group be-
ing 8.8 (5-12.5 mg /week). Below the av-
erage dose for the overall MTX group (10
mg/week).?> Even in the patients who took
6—8mg/week of MTX, no infection was
seen.'

It was observed, through an analy-
sis of prospective and retrospective cohort
studies, arranged by the level of evidence,
that neither the dosage regimens nor the
continuation or discontinuation of treat-
ment before surgery led to an elevated risk
of surgical infection complications. These
studies, which encompassed a diverse
range of surgical procedures and patient

populations, consistently demonstrated that

the incidence of postoperative infections
remained relatively stable regardless of the
specific DMARD regimen or the decision
to temporarily halt treatment in the periop-
erative period. This finding suggests that
the concerns regarding increased infection
risk associated with DMARD use may be
less pronounced than previously thought,
and that careful management of RA with
these medications can be maintained with-
out significantly compromising patient
safety during surgical interventions.?!?

Further analysis showed no signif-
icant correlation between the incidence of
flares and weekly dose levels in the group
who received perioperative MTX. Howev-
er, it was found that discontinuance of high-
dose MTX therapy (average: 14 mg, range:
10-20 mg/week) may produce a higher inci-
dence of flares if treatment was stopped (p
=0.01)."

In cases of early intolerance or con-
traindications, other csDMARD (such as
leflunomide or sulfasalazine) should be
considered. The basis for providing csD-
MARD briefly described in Table 3.%°

Based on the recommendations, bD-
MARD should be added if the treatment
target is not achieved with the first csD-
MARD strategy.”” The dosing interval of
bDMARD that used in several studies in
this review was performed according to the
American College of Rheumatology (ACR)
2017, British Society for Rheumatology,
and Japan College of Rheumatology guide-
line.]2,25,28

Among these biologics, TNF-a in-
hibitors have been used successfully with
standard dosing according to drug half-
life.?® For example, the basic properties of
infliximab, etanercept, and adalimumab are
described in Table 4.2°*

In all included studies, the relation-
ship of the bDMARD dose and periopera-
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tive adverse events has not been reported.
This review only found that in a retrospec-
tive cohort study, in patients treated with
50 mg/week etanercept (- DMARD), wound
healing was delayed in 9 joints (7.3%)
compare to 6 joints (5.6%) in those treated
with 25 mg/week etanercept, without a sig-
nificant difference (p = 0.55) between the
doses, suggesting that doses difference did
not affect wound healing.?®

Biologic or csDMARDs
The use of biologics or csDMARD in medi-
cal care and assessing postoperative RA pa-
tient's clinical outlook has been described
in many studies in recent years. However,
remember that flare or infection risk must
choose the type of therapy to be given. In
biologic or csDMARD use, both are at risk
for postoperative flares. Still, a higher per-
centage was found in patients taking preop-
erative DMARD biologic therapy, especial-
ly in the TNF alpha inhibitor class of drugs.
Prospective studies assessing the incidence
of flares and non-flares after surgery show
that the bDMARD regimen (57%) is more
common in the flares group. Furthermore,
MTX therapy (51%) and csDMARDs (32%)
more common in the flare group, even
though this difference was insignificant be-
tween the flare and non-flare.*°

Another study reported that patients
with postoperative major joint surgery
showed a significant increase in disease ac-
tivity score in patients using or not using
preoperative bDMARD.* RA flare rate is
more often found in the group using TNF-a
inhibitors (26%) than the non-TNF-a bD-
MARD group (20%), But there was no sig-
nificant difference.? Besides, using biolog-
ics or csDMARD did not show significantly
different disease activity scores before and
after TKA. Still, disease activity scores

were found to be higher in patients taking

85

¢csDMARD before TKA, where the disease
activity score is one of the predict upcom-
ing flares in RA patients.’!

Before undergoing surgery, the use
of DMARD biologic therapy has a higher
risk of postoperative flares and infections
than csDMARD therapy. In retrospective
study data, the risk of infection was high-
er for biological use than for csDMARD:s.
Patients taking biological drug therapy,
especially TNF-a inhibitors therapy, were
significantly related to the increased infec-
tion risk after joint replacement than oth-
er biological therapeutic agents (TNF-a
inhibitors: OR: 11.7, 95% CI: 1.2-109.7;
other biological drugs: OR: 9.5, 95% CI:
1.0-88.8), although demographic data show
that non-infectious events are more com-
mon than infectious events both in biologic
and csDMARDs.?¢

By stopping both types of drug use,
flares and infection incidence was still
higher in patients taking preoperative bD-
MARD. In a case-control study seecking
evidence of flares in the recurrence of ar-
thralgia that comparing patients who used
csDMARDs versus TNF-a inhibitors from
bDMARDs was found that in the use of
TNF-a inhibitors, 2 cases in the IFX group
and 9 cases in the ETN group experienced
an increased flare due to perioperative drug
discontinuation in which both were signifi-
cantly different (p = 0.009). This study also
reported an increased risk of surgical site
infection with TNF-a inhibitors (OR 21.8)
in the group who had stopped TNF-a inhib-
itors 2-4 weeks before surgery compared to
patients taking csDMARDs.??

Postoperative infection incidence,
especially in superficial and deep surgical
site infection (SSI), was higher in the bD-
MARD therapy group than in the non-bD-
MARD group, but the difference was not

statistically significant.?® The risk of pros-

This is an open access article under the CC BY-NC-SA license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License


https://creativecommons.org/licenses/by-nc-sa/4.0/

86 Rosadi, et al./ JOINTS (Journal Orthopaedi and Traumatology Surabaya) October 2020; 9(2): 77-89

thetic joint infection with Crude incidence
rate per 1000 py in the bDMARD group
was 28.3 (14.7-53.3) with a rate ratio of
1.50 (0.71-3.19), whereas, in the non-bD-
MARD group, the incidence rate was 18.7
(12.9-27.1).8

Another study also revealed group
bDMARDs experiencing SSI (37.0%) high-
er than non-SSI and significantly increase
the risk of infection associated THA and
TKA (OR: 5.69, 95% CI: 2:07 -1 5.61).
in addition, the main agent of bDMARD,
in this case, the use of TNF-a inhibitors
has the risk of increasing the incidence of
SSI (IFX P = 0.001, OR = 9.80, 95% CI
2.41-39.82; ETNP=0,0003, OR=9,16, 95%
ClI 2,77-30,25). Although non-biologic
DMARD was more frequent in the non-SSI
group in this study, there were no statisti-
cally significant differences.!” Specifically
in the use of bDMARD, a study comparing
the use of TNF-a inhibitors and non- TNF-a
inhibitors found that local infection sites
were more frequent in the TNF-a inhibitors
therapy group (3.26%) than the non- TNF-a
inhibitors group (2.10%), but were not seen
a significant difference between the two.”

While ¢sDMARDs generally have
a lower risk of infection compared to bi-
ologic DMARDs, the specific risk profile
can vary depending on the individual drug
and the patient's underlying health condi-
tions. Standard and high doses of biologic
DMARDs, particularly TNF-a inhibitors,
have been associated with a higher risk
of serious infections, including bacterial,
fungal, and opportunistic infections. This
increased risk is likely due to the immu-
nosuppressive effects of these medications,
which can impair the body's ability to fight
off infections. However, the risk of infec-
tion may be lower with low-dose biolog-
ic DMARDs, although further research is

needed to confirm this. It is important to

carefully weigh the potential benefits and
risks of biologic DMARD therapy, partic-
ularly in patients with underlying condi-
tions that may increase their susceptibility
to infection.’* TNF-a inhibitor therapy has
been associated with an increased risk of
infection. This is likely due to the complex
interplay between TNF-a and the immune
system. TNF-a plays a critical role in the
early stages of the immune response, in-
cluding inflammation and the recruitment
of immune cells to the site of infection.
However, chronic or excessive TNF-a sig-
naling can lead to immunosuppression and
impaired immune function. This dysregula-
tion of the immune response may increase
the susceptibility to infections, particularly
in patients with underlying conditions that
may compromise their immune system.'’

Bone and joint infections in RA pa-
tients are primarily caused by Staphylococ-
cus aureus. This bacterium is a common
skin commensal that can become pathogen-
ic under certain conditions, such as immu-
nosuppression. Patients treated with TNF-a
inhibitors are more likely to experience
persistent colonization with Staphylococ-
cus aureus, which can increase the risk of
subsequent infections. This increased sus-
ceptibility to Staphylococcus aureus colo-
nization and infection may be due to several
factors, including alterations in skin barri-
er function, changes in the composition of
the skin microbiome, and impaired immune
clearance mechanisms. Additionally, the
use of corticosteroids, another immunosup-
pressive therapy commonly used in RA, can
further increase the risk of Staphylococcus
aureus infections.'

Current evidence has clarified that
continuing csDMARDs such as methotrex-
ate, sulfasalazine, hydroxychloroquine, and
azathioprine are safe treatment options in

RA patients without comorbidities because
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they have a low postoperative infection
risk.*

MTX was very well tolerated in
some patients with RA; around 40% of pa-
tients have never had side effects. These
findings have been published in studies
with a long history of RA and long-used
MTX therapy. Subcutaneous therapy is
more effective than oral therapy. It can be
used successfully in patients with ineffec-
tive oral combination therapy or in patients
who are intolerant to oral therapy and can
reduce biological agents' need. To note,
because of the positive effect on liver en-
zymes and the potential to reduce side ef-
fects, the use of folic acid is approved for
patients taking MTX therapy.*
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CONCLUSION

csDMARD is recommended for continuous
therapy, with low doses do not increase the
risk of infection and prevent flares. Where-
as for bDMARD, although it is recommend-
ed for withholding in the perioperative pe-
riod, the results of the study did not show
significant differences. The medication's
ideal dosage to decrease RA flare incidence
and infection after surgery in RA patients
is by the drug’s basic properties. The high-
er the dose, the higher the infection risk
was. In comparison, the incidence of flares
and infections was significantly higher in
biologic than csDMARD. Therefore, clini-

cians should carefully calculate the balance
between benefits and harms before starting
biological treatments for RA, especially for
patients who will undergo surgical therapy.
Future studies are needed to compare the

incidence of infections and flares directly.
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