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Abstract

Purpose of review: Patients with rheumatoid arthritis are at increased risk of infection after
surgery. Recent literature has provided more data and updated guidelines to guide the management
of immunosuppression in the perioperative period.

Recent findings: Studies over the past few years have confirmed that patients with rheumatoid
arthritis are at increased risk of infection after surgery. Patients treated with biologics are at greater
risk of post-operative infection, but this risk might be explained by the comorbidities and greater
disease severity often seen in these patients. Recent observational studies have suggested that
interruption of biologic therapies before surgery may not be associated with better outcomes.
Glucocorticoids, however, have consistently been found to be risk factors for infection. Recent
guidelines from the American College of Rheumatology/American Association of Hip and Knee
Surgeons recommend continuing conventional disease modifying drugs and holding biologics for
one dosing interval before surgery.

Summary: Prolonged interruption of conventional and biologic therapies before surgery does not
appear to substantially reduce infection risk. Guidelines now recommend continuing conventional
DMARD:s and holding biologics for just one dosing interval before surgery. Glucocorticoids are
strongly associated with the risk of post-operative infection and should be minimized before
surgery.
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Introduction

Patients with rheumatoid arthritis (RA) frequently undergo surgery, particularly orthopedic
surgery, even in the era of modern therapy [1,2]. The perioperative period is a high-risk time
for infections such as surgical site infections and pneumonias. Arthroplasties and other
surgeries that include prosthetic material are of are particular concern because of the
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potential for infections of the prosthetic material. A frequent question facing clinicians is
how to manage RA therapies in patients undergoing surgery. Until recently, there was little
evidence and sparse, conflicting guidelines to inform management of immunosuppressive
therapies in this setting. Studies published over the past several years, including updated
guidelines, have expanded our understanding of the risk of infection in patients with RA
undergoing surgery and the role of immunosuppressive medications, particularly biologic
therapies and glucocorticoids. In this article we will summarize recent advances in the field
and review recent guidelines. While uncertainty remains, these recent studies and guidelines
allow a more rational and evidence-based approach to the patient with RA undergoing
surgery.

The risk of post-operative infection in patients with RA

A number of studies have demonstrated that patients with RA are at increased risk of post-
operative infection after orthopedic surgery [3-5]. Several recent studies have shown similar
findings, suggesting this remains true in the modern era [6-9]. Cordtz et al. evaluated
approximately 125,000 patients including 3913 patients with RA undergoing hip or knee
arthroplasty in linked Danish registries and found a greater risk of prosthetic joint infection
in patients with RA [HR 1.46 (1.13-1.88)] [6]. A similar study using inpatient data from the
Nationwide Inpatient Sample found that patients with RA had significantly greater rates of
infection, wound dehiscence, and systemic complications after hip and knee replacement
compared to patients with OA [7]. Extending the data to other orthopedic surgeries,
Horowitz et al. found that patients with RA had higher rates of post-operative infection after
cervical fusion (2.6% vs. 1.5%) [8]. It remains unclear, however, whether the increased risk
of post-operative infection in RA is primarily related to medications, chronic systemic and
local joint inflammation, or differences in comorbid conditions.

The risk of post-operative infection in patients treated with biologic

therapies

Until recently, there was a lack of direct evidence to help guide the perioperative
management of biologic therapies. These medications are known to be associated with
infection risk in the non-surgical setting [10], and TNF inhibitors have been shown to have
possible associations with skin and soft tissue infections and staph colonization [11,12]. The
risk of infection seems to be particularly elevated in the first months after biologic initiation,
although the higher risk might be related to greater disease activity or glucocorticoid dosing
during this time or because the highest risk patients tend to experience infections early
(depletion of susceptibles) [13].

Biologic therapies have different mechanisms of action, and determining whether infection
risk differs between biologics remains an area of debate. Currently there is insufficient
evidence to convincingly show a clinically meaningful difference in infection risk between
biologics in the non-surgical setting, although this research continues to evolve [14,15].
Preliminary data suggests that the risk of infection after surgery is also similar in patients
treated with different biologic therapies [16]. As TNF inhibitors remain the oldest and most
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commonly prescribed biologics, current data about perioperative risk with biologics comes
largely from studies of these therapies.

Several older observational studies have compared the risk of post-operative infection in
patients with RA treated with a TNF inhibitor vs. patients who are not receiving a biologic
therapy. Goodman et al. conducted a meta-analysis that included 11 of these studies,
including a total of 7991 patients with RA undergoing major orthopedic surgery [17].
Patients receiving a TNF inhibitor had higher rates of superficial and deep surgical site
infection compared to patients not treated with a biologic [OR 2.47 (1.66 to 3.68)], although
the included studies were small and the high potential for confounding could not be
adequately addressed. A subsequent meta-analysis found similar results [18].

More recently, Cordtz et al. evaluated risk of prosthetic joint infection (PJI) in patients with
RA treated with or without a biologic therapy within 90 days of hip or knee arthroplasty by
linking several Danish registries [6]. In this study, 345 patients received a biologic within 90
days of surgery while 1601 patients with RA had no biologic treatment within 90 days of
surgery. There were numerically more PJI in the biologic treated patients (2.8 vs. 1.9 per 100
person years in biologic vs. non-biologic treated patients), although differences were not
statistically significant [adjusted HR 1.61 (0.70-3.69)]. It is important to note, however, that
patients treated with a biologic DMARD had significantly greater disease activity and were
more likely to be treated with glucocorticoids before surgery. Notably, rates of infection
were greater in patients receiving glucocorticoids [(adjusted HR 2.12 (0.90-4.98)], and those
with higher DAS28 disease activity [adjusted HR 2.00 (1.28-3.13)]. Glucocorticoids and
disease activity (but not the use of biologics) were also associated with a greater risk of
death within 1 year after surgery.

Perioperative management of biologic therapies

While prior studies have generated some concern for the risk of post-operative infection in
patients treated with biologic therapies, the more important question facing clinicians is not
whether patients receiving a biologic are at greater risk, but rather whether stopping biologic
therapy before surgery will reduce that risk. Most studies to date have compared biologic-
treated and untreated patients, but these populations are quite different from each other in
terms of disease activity, comorbidities, and other immunosuppression use (such as
glucocorticoids). As a result, even the most sophisticated statistical methods are unlikely to
be able to create completely comparable groups.

Because serious infections after surgery are relatively rare (approximately 1% risk of
prosthetic joint infection after joint replacement), it is currently not feasible to conduct a trial
randomizing patients to either stop or continue biologic therapy before surgery; detecting a
modest difference in serious infections (e.g. 5 vs. 7%) or of PJI (e.g. 1 vs. 2%) would require
a sample size of more than 4000 patients. Several recent observational studies, however,
have begun to evaluate the timing of biologic therapies, providing some insight into the role
of therapy interruptions before surgery (Table 1).
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Zahr et al. evaluated 6024 patients with RA treated with a DMARD, including 896 receiving
a biologic, undergoing surgery using data from the Veteran’s Administration [19]. Neither
interruption of conventional DMARDS nor interruption of biologic DMARDs was
associated with a reduced risk of post-operative infection. In this study, most DMARDs were
not infusion therapies, and so timing was based on prescription data. Even though the
authors conducted chart review to evaluate the performance of the timing algorithm, there
remains a degree of uncertainty in the precise timing of treatment before surgery.

To address concerns about the accurate measurement of biologic timing prior to surgery, our
group identified 4288 Medicare patients undergoing elective hip or knee arthroplasty who
had received an infliximab infusion in the 6 months prior to surgery [20]. Infusions are
coded as procedures in claims data and their timing can be precisely identified using the
infusion administration date. We found that patients who received infliximab within 4 weeks
of surgery had no difference in the risk of 30-day post-operative infection or 1-year
prosthetic joint infection compared to patients in which infliximab had been last given at
least one dosing interval (8-12 weeks) prior to surgery [OR 0.90 (0.60 to 1.34) and HR 0.98
(0.52, 1.87) respectively for the two outcomes]. The study controlled for a number of
potential confounders, including comorbidities, healthcare utilization, and other medication
use using propensity scores, although disease activity measures were not available.

An interesting study of 311 patients with inflammatory bowel disease undergoing abdominal
surgery evaluated associations between infliximab levels and post-operative infection risk
[21]. High infliximab levels =23 pg/mL were associated with greater infection risk, but only
in patients with Crohn’s disease and not among those with ulcerative colitis. The timing and
dose of infliximab treatment were not available and ability to account for confounders
including disease severity was limited. We are not aware of similar studies evaluating drug
levels and post-operative risk patients with RA.

There is limited data to guide the timing of non-TNF biologic therapies. Small studies of
patients treated with tocilizumab [22] and rituximab [23] undergoing surgery have too few
outcomes to adequately assess risk factors for infection. Results from a French abatacept
registry evaluated 263 patients receiving intravenous abatacept undergoing surgery and
found that the timing of abatacept was not associated with the risk of complications,
although the sample size was small and the power to detect differences was limited [24].
Preliminary results from our study of 1537 Medicare patients treated with intravenous
abatacept undergoing total hip or knee arthroplasty showed similar results; patients receiving
abatacept within 4 weeks of surgery had similar rates of post-operative infection and
readmission compared to patients in which abatacept was last given more than 4 weeks (1
dosing interval) prior to surgery [25].

The results of these studies provide some evidence that prolonged biologic treatment
interruption may not substantially improve outcomes after surgery, at least for infliximab.
The existing studies are observational and even relatively large observational studies cannot
definitely prove that continuing treatment is safe. The data overall, however, suggests that
the benefit of interrupting therapy, if any, is likely to be fairly small.
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Perioperative risk associated with glucocorticoids

While substantial attention has been paid to biologic therapies in the perioperative period,
relatively little attention has been paid to glucocorticoids. When they are evaluated, however,
glucocorticoids are frequently found to be associated with a substantial increase in the risk
of infection after surgery [6,20,26-28]. The risk of infection is dose dependent, although it is
unclear whether there is a “safe” dose. In our infliximab study and in preliminary results of a
larger study of biologic-treated patients, we found that the risk of post-operative infection
was approximately doubled in patients receiving more than 10mg per day of prednisone in
the three months prior to surgery [16,20]. Thus, while the benefit of stopping biologic drugs
in the perioperative setting has been debated, there seems to be consensus that the risk of
infection with higher doses of glucocorticoids is substantial. These results suggest that
prolonged interruption of biologics may in fact be counter-productive if patients experience
disease flares that require glucocorticoid treatment. These data also support a goal of
reducing glucocorticoid use prior to surgical interventions whenever possible.

Recommendations from recent guidelines

A major advance has been the creation of guidelines from the American College of
Rheumatology (ACR) in collaboration with the American Association of Hip and Knee
Surgeons (AAHKS) for the perioperative management of medications in patients with
rheumatic disease undergoing elective hip or knee arthroplasty [29]. These guidelines
recommend continuing conventional DMARDs methotrexate, leflunomide, sulfasalazine,
and hydroxychloroquine throughout the perioperative period without interruption. Influential
in these guidelines was evidence that infection risk with methotrexate is low in patients not
undergoing surgery [30], and data from small randomized trials showing similar or increased
risk of post-operative infections with discontinuation of conventional DMARDs before
surgery [31,32].

These guidelines also address the timing of biologic therapy before surgery. Because of the
known risk of infection associated with biologic therapies from non-surgical settings, the
panel recommended holding biologics for one dosing interval prior to surgery. The dosing
interval was used rather than half-life because the half-life was not felt to correlate as well
with the duration of action. According to these guidelines, a patient receiving infliximab
every 8 weeks would last receive the medication 9 weeks before surgery, while a patient
receiving adalimumab every two weeks would receive the medication 3 weeks (15-21 days)
before surgery. The guidelines recommend restarting biologics 14 days after surgery if the
surgical site is healing well and there are no signs of local or systemic infection. Updated
guidelines on biologic DMARD safety from the British Society of Rheumatology have taken
a similar approach, recommending interruption for one dosing interval for most biologics
(except for 3 weeks for subcutaneous tocilizumab), although the option is also given to hold
for 5 half-lives for higher risk surgeries [33].

An interesting and novel aspect of ACR/AAHKS guidelines was the inclusion of a patient
panel, 11 patients with inflammatory arthritis who had undergone arthroplasty [34]. This
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patient panel placed much higher importance on avoiding perioperative infections, a quite
reasonable perspective given the potential devastating effects of prosthetic joint infections.

Weighing the risks and benefits of stopping biologic therapy in the patient

with RA

The guidelines have provided a starting point from which to consider minimizing risk in the
perioperative period, yet it is important to interpret the evidence in the context of each
individual patient. It may seem that the conservative approach would be to stop biologics
before surgery, even though current evidence has not shown a clear benefit with treatment
interruption. This approach is reasonable for many patients, but for some patients stopping
biologics may not be the best approach to minimize risk. For example, patients who
frequently experience disease flares requiring treatment with higher doses of glucocorticoids
may have better outcomes if biologic therapies are continued, rather than interrupted, during
the perioperative period. For certain patients, concerns about disease flares, which are
common in the post-operative period [35], may outweigh infection concerns, especially for
low-risk surgeries without prosthetic material. In contrast, patients in long-term disease
remission but with multiple infectious complications in the past may be more likely to
benefit from treatment interruption.

Fortunately, holding treatment for one dosing interval before surgery and restarting 14 days
after surgery, as suggested by ACR guidelines, leads to only a brief treatment interruption
for most patients. The more recent observational data certainly supports the hypothesis that
longer interruptions are likely not necessary.

It deserves highlighting that higher doses of glucocorticoids appear to contribute
substantially more to post-operative infection risk than biologic therapies. While ACR
guidelines recommend avoiding elective surgery in patients requiring > 20mg per day of
prednisone [29], risk appears to be increased even at lower doses. Every effort should be
made to taper glucocorticoids to the lowest possible dose before surgery. Patients on higher
doses should consider deferring elective surgeries until their disease can be more effectively
managed. A suggested approach to the patient with RA undergoing surgery, based on
existing data and guidelines, is shown in Figure 1.

Conclusion

Clinical studies over the past few years have improved our understanding of the appropriate
perioperative management of biologic therapies, although much uncertainty remains. Recent
data has confirmed that patients with RA are at greater risk of infection after surgery,
although medications likely only explain a part of that risk. Guidelines now support
continuation of conventional DMARDs throughout the perioperative period and recommend
brief interruptions of biologic therapies for one dosing interval before surgery. More recent
observational data provides supportive data that prolonged discontinuation of biologics does
not improve outcomes and that limiting glucocorticoid exposure before surgery is of major
importance. Taken together, these data can help guide the management of patients with RA
undergoing surgery as the field continues to evolve.
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Key Points:

. Emerging data suggests that stopping biologic therapy before surgery may not
be associated with a substantially lower risk of post-operative infection

. Glucocorticoids are a major risk factor for post-operative infection

. Recent guidelines from the American College of Rheumatology recommend
continuing conventional DMARDSs throughout the perioperative period and
stopping biologic DMARDs for one dosing interval before major elective
surgery

Curr Opin Rheumatol. Author manuscript; available in PMC 2020 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

George and Baker

Is surgery emergent?

Page 11

¢
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Is the patient currently treated
with glucocorticoids (GC)?

» Proceed with surgery

*» Continue csDMARDs
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after surgery

r yes

* Minimize GC before surgery
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throughout the perioperative
period

* Hold biologic for one dosing
interval before surgery,
unless risk > benefit
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Figure 1: Suggested approach to patients with rheumatoid arthritis undergoing major surgery
Suggestions based on recommendations for csDMARDSs and biologics from 2017 American

College of Rheumatology/American Association of Hip and Knee Surgeons perioperative
guidelines [29] and observational data on glucocorticoid risk [6,20,26-28].

* Surgeries with prosthetic material and abdominal surgeries are of particular concern
csDMARD = conventional synthetic disease modifying anti-rheumatic drug (methotrexate,
leflunomide, hydroxychloroquine, sulfasalazine); GC = glucocorticoids
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Table 1:

Recent observational studies evaluating biologic timing before surgery
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Study

Population

Treatment

Results

Limitations

Zahr, Rheum Int 2015[19]

896 RA,; various

Various biologics

Stop vs. continue: Infection OR

Potential

surgeries 1.52 (0.88-2.62) misclassification of
biologic timing, no
inclusion of disease
activity
George, AC&R 2017[20] 4288 RA, PsA, Infliximab Stop vs. continue (8-12 weeks No inclusion of disease
AS, IBD; hip/ vs. < 4 weeks): Infection OR activity
knee arthroplasty 1.11 (0.75-1.67) ™ PJI HR 1.02
(0.54-1.92)
Latourte, Rheumatology 2017[24] 263 RA, various Abatacept Median time before surgery in Limited power
surgeries patients with and without
complications: 5.1 vs. 5.6 weeks
(p=041)
George, ARD 2018 (abstract)[25] 1537 RA,; hip/ Abatacept Stop vs. continue (=8 weeks vs. No inclusion of disease
knee arthroplasty <4 weeks): Infection OR 1.11 activity
(0.69-1.79); PJI HR 0.71
(0.25-2.03)
Momohara, Mod Rheumatol 169 RA,; Tocilizumab 3 surgical site infections, unable Too few outcomes to
2013[22] orthopedic to evaluate associations between assess timing
surgery timing and infection
Godot, AC&R 2013[23] 140 RA,; various Rituximab Median time between rituximab Limited power
surgeries infusion and surgery in patients
with and without complications:
6.43 vs. 6.49 months (p = 1.0)
Lau, Ann Surg 2015[21] 331 1BD; Infliximab Infliximab level =3 vs. <3 No infliximab timing or
abdominal ug/mL: Infection OR 2.86 dose, no disease
surgery (1.01-8.08), only in Crohn’s activity, different

disease

results in Crohn’s and
ulcerative colitis

*
OR and HR from this study inverted to provide results for stopping vs. continuing. OR = odds ratio, HR = hazard ratio, RA = rheumatoid arthritis,

PsA = psoriatic arthritis, AS = ankylosing spondylitis, IBD = inflammatory bowel disease, PJI = prosthetic joint infection
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