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G18: Should disease modifying antirheumatic drugs (DMARDS) be stopped prior to major
orthopedic procedures?
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RESPONSE/RECOMMENDATION: Yes, biological and targeted synthetic disease
modifying antirheumatic drugs (DMARDSs) should be stopped prior to major orthopedic
procedures. The exact time to withhold the drugs depends on the half-life of these drugs.
LEVEL OF EVIDENCE: Strong

DELEGATE VOTE:

Rationale: Disease-modifying antirheumatic drugs (DMARDS) are classified in this paper as
proposed at the European League Against Rheumatism (EULAR) in 2013[1]. This
classification categorizes DMARDs based on their method of production into synthetic
DMARD:s and biological DMARDs (bDMARDS). Synthetic DMARDSs are subdivided into
conventional synthetic DMARDs (csDMARDSs) and targeted synthetic DMARDs
(tsDMARDS)[2]. These immunosuppressive and immunomodulatory therapies are used
across a broad spectrum of rheumatic and musculoskeletal diseases (RMDs) [3]. These
conditions include spondyloarthritis (SpA), juvenile idiopathic arthritis (JIA), autoimmune or
connective tissue disorders such as systemic lupus erythematosus (SLE), and inflammatory
bowel disease as well as RA[4, 5]. It is common to encounter patients undergoing major
orthopedic procedures, such as total joint arthroplasty, who are taking DMARD:s [6, 7].
Patients with inflammatory arthritis, such as RA, are known to have an increased risk of
infections, and the use of DMARDs may further elevate this risk [3, 8-15]. However, as active
RA is also a risk factor for infection, balancing infection risk in the peri-operative period is
challenging [8, 16]. Other complication such as hip dislocation, venous thromboembolism
(VTE), acute kidney damage, and cardiac complications are also higher in patients with
inflammatory arthritis compared to those with osteoarthritis (OA) [9, 17].

The current question explores the potential risk between DMARDs and subsequent
risk of SSI after major orthopedic procedures. We conducted a systematic review, using
specific MESH terms developed by librarians, to identify all relevant publications in the
Medline and Embase databases, covering studies published up to November 2024. Search
Results yielded 426 publications in English language. Two of the authors went through title
and abstract screening and discrepant results were adjudicated by a third person. Then 142
full articles were reviewed. Finally, 70 articles were included in this systematic review and 38
articles were referenced in this manuscript. Particular attention was given to the new evidence
and updated recommendations that have emerged since the previous international consensus
meeting (ICM) in 2018. One author prepared the initial draft, and all contributors reviewed,
provided feedback, and approved the final version.

DMARD:s play a crucial role in controlling disease activity and improving daily
function in patients with inflammatory conditions, but careful monitoring is essential to
mitigate potential adverse effects, especially the surgical site infection (SSI) during major
orthopedic procedures[3, 9, 10, 14]. While the use of DMARDs may increase the risk of
infections, discontinuation of DMARDSs carries the potential to trigger disease flare-ups since
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RA patients with high disease activity are reported to experience frequent postoperative flare-
ups predicted flaring by 6 weeks [9, 18-20].

In 2017, Goodman et al. in collaboration with the American College of Rheumatology
(ACR) and the American Association of Hip and Knee Surgeons (AAHKS) developed
evidence-based recommendations for continuing or withholding both conventional and
biologic DMARDSs perioperatively for total hip arthroplasty (THA) and total knee
arthroplasty (TKA)[18]. This content has been directly adopted in the ICM2018. In addition,
British Society for Rheumatology also published safety guidelines related to DMARDSs in
2019. Russell et al also published consensus statement for perioperative management of
medication for rheumatologic and HIV disease in 2022 as a practical guideline from society
for perioperative assessment and quality improvement[21]. In their document, it was
recommended to take most immunosuppressant medications perioperatively including on day
of surgery, except for cyclophosphamide that was to be held for 4weeks. For bDMARDS,
most biologic agents were recommended to hold for an entire one dosing cycle except
belimumab for severe SLE, and anti-interferon agent of anifrolumab that were recommended
for continuing. tsDMARDs (JAK inhibitors) was recommended to hold for 3 days
preoperatively[21]. There is some evidence suggesting that tsSsDMARDs may increase the risk
of thrombotic events, raising concerns about whether patients receiving tsDMARDs therapy
should be considered high-risk for DVT/PE and managed with appropriate prophylaxis[22].
Further investigation on this matter is warranted.

The first ACR/AAHKS recommendation was updated in 2022 by convened a panel of
rheumatologists, orthopedic surgeons, and infectious disease specialists. This updated
guideline includes recently introduced immunosuppressive medications[23]. In the 2022
ACR/AAHKS recommendations, the use of csDMARDs remained unchanged, with the
addition of apremilast as a medication. The guideline continues to conditionally recommend
their perioperative continuation. On the other hand, regarding bDMARDs, various new drugs
have become available since the 2017 guidelines, and several revisions have been made
concerning their perioperative use. The summary of the 2022 ACR/AAHKS
recommendations are presented in Table 1.

In 2023, Albrecht et al in corroboration with German Society for Rheumatology
published an updated recommendation regarding perioperative DMARDSs use[24]. They
recommended reducing the glucocorticoid dose to as low as possible 2-3 months before
elective surgery (in any case <10mg/day) but keeping the dose stable 1-2 weeks before and
on the day of surgery. They recommended continuing csSDMARDS, exceptions being a
reduction of high methotrexate (MTX) doses to <15mg/week and washout of leflunomide in
patients at high risk of infection. They recommended that azathioprine, mycophenolate and
ciclosporin should be paused 1-2 days prior to surgery, tsDMARDs should be paused 3-4
days prior to surgery, and in patients undergoing bDMARDSs treatment, surgery should be
scheduled for the end of each treatment interval.

In 2024 James et al published a perioperative management of systemic
immunomodulatory agents in patients with psoriasis and psoriatic arthritis[25]. In this review,
TNF-a inhibitors, abatacept, MTX, and cyclosporine were recommended to be continued
through low-risk surgery. On the other hand, in patients undergoing TKA or THA, the
recommendations align with the 2022 ACR/AAHKS guideline to hold TNF-a inhibitors for
one full dosing interval. Some studies have reported that the continuation of b(DMARDS is not
associated with an increased risk of infection[26, 27], however, a 2024 meta-analysis reported
that the continued use of bDMARDSs increases the risk of postoperative infection in
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orthopedic surgeries[12]. Ongoing clinical studies are being conducted to ensure the safer use
of DMARDs, and further evidence is anticipated to be established[28].

The reviewed studies and guidelines also focus on major orthopedic procedures that
include upper-extremity surgery, foot and ankle surgery, and spine surgery, but the evidence
remains limited[29-32]. Saunders et al. conducted a critical analysis review in 2021 on the use
of DMARDs in RA and SLE patients undergoing foot and ankle surgery. Their
recommendations align closely with the 2017 ACR/AAHKS guidelines. They recommended
the continuation of csDMARDs, withholding bDMARDs and tsDMARDSs prior to surgery,
and resuming bDMARDs and tsSDMARDs only after the surgical wound shows signs of
healing. Additionally, they highlighted differences in the duration of drug discontinuation
between severe and non-severe SLE. For glucocorticoids, they recommended tapering to <20
mg/day whenever possible[33]. Hresko et al. conducted a review in 2022 on the use of
DMARD:s in hand and upper-extremity procedures for RA patients. Their recommendations
are also adapted from the 2017 ACR/AAHKS guidelines, suggesting the continuation of low-
dose corticosteroids (<5 mg/day) and csDMARDs, withholding bDMARDSs for one dosing
interval, and discontinuing tsDMARDs for 7 days before surgery. For high daily
corticosteroid doses(>20 mg/day), individualized evaluation is recommended[34].

Despite the existence of various guidelines for major orthopaedic procedure, evidence
and expert consensus about recommendations for perioperative management of DMARDS in
spine surgery has been limited. Several original and review articles have aimed to determine
the association between DMARDSs use and clinical outcomes in patients undergoing spine
surgery[35, 36]. In 2021, Gaudiani et al. conducted a retrospective review to evaluate the
association between preoperative DMARDs use within 90 days before surgery and
reoperation rates in patients undergoing spinal fusion[37]. The study included 90 patients in
the TNF-alpha inhibitor group, 90 in the other DMARD group, and 123 in the control group.
The odds of reoperation within one year were 3.1 (95% confidence interval [CI]: 1.4—7.0) and
2.2 (95% CI: 0.96—5.3) times higher in the TNF-alpha inhibitor and other DMARD groups,
respectively, compared to the control group. This study highlights the potential risk of
DMARD use for reoperation in patients with RMDs undergoing spinal fusion. Streufert et al.
conducted a systematic review and meta-analysis in 2022. This meta-analysis included 703
patients with RA and 2,569 patients without RA from nine studies, comprising seven
retrospective cohort studies, one prospective cohort study, and one case-control study[38].
The analysis revealed that the relative risk of infection was 2.29 times higher in patients with
RA compared to those without RA. Additionally, the management of antirheumatic
medication in the perioperative period for spine surgery was reviewed in seven articles,
encompassing a total of 226 patients undergoing spine surgery. The findings indicated
significant variability in the timing, cessation or continuation, and types of medications used,
making it challenging to derive conclusive recommendations. However, it was emphasized
that all RA patients should be perioperatively co-managed by a rheumatologist. The study
also noted that, as in other areas of surgical practice, spine surgery requires further
investigation to develop specific, patient-centered guidance for perioperative medication
management to optimize patient outcomes and minimize risks.

In conclusion, many current guidelines recommend the continuation of csDMARDs,
while suggesting a temporary discontinuation period for bDMARDs and tsSDMARDs. There
are conflicting results regarding the discontinuation of bDMARDSs, and future studies with
higher levels of evidence may lead to changes in optimal usage. However, based on our
understanding of all the available evidence, we present our recommendations as outlined in
Table 2.
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Table 1: The summary of the 2022 ACR/AAHKS recommendations for the Perioperative
Management of DMARDs in Patients with Rheumatic Diseases Undergoing Elective Total

Hip or Total Knee Arthroplasty

Dosing Interval

Timing of surgery since last
medication dose

I. Medications to continue through surgery

csDMARDs: continue through surgery (All patients)

Methotrexate Weekly Anytime
Sulfasalazine Once or twice daily Anytime
Hydroxychloroquine Once or twice daily Anytime
Leflunomide (Arava) Daily Anytime
Doxycycline Daily Anytime
Apremilast (Otezla)* Twice daily Anytime
Glucocorticoids (All patients) * Daily Anytime

Severe SLE-specific medications: continue these medications in the perioperative period in

consultation with the treating rheumatologist

Mycophenolate Twice daily Anytime
Azathioprine Daily or twice daily Anytime
Cyclosporine Twice daily Anytime
Tacrolimus Twice daily (IV and PO) Anytime
Rituximab (Rituxan)* IV every 4-6 monthsb Month 4-6
Belimumab SC (Benlysta)* Weekly Anytime
Belimumab IV (Benlysta)* Monthly Week 4
Anifrolumab (Saphnelo)* IV every 4 weeks Week 4
Voclosporin (Lupkynis)* Twice daily Anytime
11. Medications to withhold prior to surgery #
bDMARD:s (All patients)
Infliximab (Remicade) Every 4, 6 or 8 weeks Week 5,7 or 9
Adalimumab (Humira) Every 2 weeks Week 3
Etanercept (Enbrel) Weekly Week 2
Golimumab (Simponi) Every 4 weeks (SQ) or 8 Week 5 or Week 9
weeks (1V)
Abatacept (Orencia) Monthly (V) or weekly (SC) Week 5 or Week 2
Certolizumab (Cimzia)* Every 2 or 4 weeks Week 3 or 5
Rituximab (Rituxan) 2 doses 2 weeks apart every Month 7
4-6 months
Tocilizumab (Actemra) Every 4 weeks (IV) or weekly Week 5 or Week 2
(SC)
Anakinra (Kineret) Daily Day 2
IL-17 secukinumab (Cosentyx)*  Every 4 weeks Week 5
Ustekinumab (Stelara) Every 12 weeks Week 13
Ixekizumab (Taltz)* Every 4 weeks Week 5
IL-23 guselkumab (Tremfya)* Every 8 weeks Week 9
Secukinumab (Cosentyx) 150 Every 4 weeks Week 5
mg
Belimumab (Benlysta) 10 mg/kg Every 4 weeks Week 5
tsDMARDs (JAK inhibitors)(All patients)
Tofacitinib (Xeljanz) Daily or twice daily Day 4**
Baricitinib (Olumiant) Daily Day 4**
Upadacitinib (Rinvoq) Daily Day 4**
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Not severe SLE

Mycophenolate Twice daily 1 week after last dose**
Azathioprine Daily or twice daily 1 week after last dose**
Cyclosporine Twice daily 1 week after last dose**
Tacrolimus Twice daily (IV and PO) 1 week after last dose**
Rituximab (Rituxan)* Every 4-6 months Month 7

Belimumab IV (Benlysta)* Monthly Week 5

Belimumab SC (Benlysta)* Weekly Week 2

Data was reproduced based on 2017, 2022 ACR/AAHKS guideline and 2018 International
consensus meeting (ICM)[4].

Abbreviations: 1V, intravenous; SC, subcutaneous; PO, oral

*Medications added from ICM 2018; **Recommendations that has changed since ICM 2018
#Continuing their current daily dose rather than administering supraphysiologic doses of
glucocorticoids on the day of surgery

#Resuming medications withheld before surgery is conditionally recommended once the wound
shows evidence of healing, typically about 14 days after surgery. Evidence of healing includes the
absence of sutures or staples out, swelling, erythema, or drainage, and signs of surgical site
infection.
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Table 2: The Current Recommendations of the International Consensus Meeting (2025)

Patients with RA, AS, PsA, or JIA undergoing THA or TKA, continuation of csDMARDs,
withholding biological DMARDs for one dose cycle, and with holding tsDMARDs (Janus
Kinase Inhibitors) at least 3 days before surgery is conditionally recommended.

Patients with SLE undergoing THA or TKA, continuation of csDMARDs is conditionally
recommended but depending on the severity of SLE, recommendations for continuing or
withholding immunosuppressive or biological medications differ and final decisions should
be made in consultation with the treating rheumatologist.

Patients with RA, AS, PsA, or SLE undergoing THA or TKA and receiving glucocorticoids
for their rheumatic condition, continuation of the current daily dose of glucocorticoids
rather than administering supraphysiologic doses of glucocorticoids on the day of surgery
is conditionally recommended.

For other major orthopedic procedures (e.g., upper limb or foot and ankle surgeries, and
spinal surgeries), where evidence is limited, decisions should be made in consultation with
the treating rheumatologist, referencing the optimization strategies used for THA and TKA
until evidence specific to that procedure becomes available.

Resuming medications withheld before surgery is conditionally recommended once the
wound shows evidence of healing, typically around 14 days post-surgery.




