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Abstract: Effective and safe perioperative immunosuppressive management for patients with rheumatic

diseases is often challenging and complex. Immunosuppressive agents result in decreased immunity, thus

increasing the risk of infection, and its anti-inflammatory effect hinders the tissue healing process. The

difficulty of the clinical decision-making regarding the safe management of these agents in the perioperative

period arises from the need to conciliate several outcomes: ensure adequate clinical control of the underlying

rheumatic disease activity, while also aiming to mitigate the risk of perioperative complications, mostly

minimizing the risk of impairment of the postoperative tissue healing as well as the risk of postoperative

infection. In this review article, we will highlight the peri-operative immunosuppressive management and

doses suggested for patients with rheumatic diseases.
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Introduction

Effective and safe perioperative immunosuppressive
management for patients with rheumatic diseases is often
challenging and complex. Immunosuppressive agents
result in decreased immunity, thus increasing the risk of
infection, and its anti-inflammatory effect hinders the
tissue healing process. The difficulty of the clinical decision-
making regarding the safe management of these agents in the
perioperative period arises from the need to conciliate several
outcomes: ensure adequate clinical control of the underlying
rheumatic disease activity, while also aiming to mitigate the
risk of perioperative complications, mostly minimizing the
risk of impairment of the postoperative tissue healing as well
as the risk of postoperative infection (1-3).

Several factors play a role in this critical decision,
including but not limited to the mechanism of action and
half-life of these agents (Tuble I), the nature and clinical
activity of the rheumatic disease, and the type of surgical
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procedure (4). Available data arising from studies addressing
the peri-operative management of immunosuppressant
medications remains limited, especially given the continuous
evolvement of these medications.

In this review article, we will highlight the peri-operative
immunosuppressive management and doses suggested for
patients with rheumatic diseases.

Corticosteroids

Corticosteroids remain a fundamental first line therapy in
the treatment of autoimmune diseases given its strong anti-
inflammatory properties. The corticotrophin-releasing hormone
(CRH) secreted by the hypothalamus controls the pituitary
release of Adrenocorticotropic hormone (ACTH), which in turn
regulates the cortisol release by the adrenal cortex.

Under normal physiologic circumstances, daily
production of endogenous glucocorticoids, mainly cortisol,
is around 10-12 mg; cortisol levels increase proportionally
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Table 1 Commonly used DMARDs used and their half life

Agent Mechanism of action Half life
Methotrexate poly- Folic acid antagonist 7 days
glutamates

Etanercept TNF inhibitor 3.5-5.5 days
Infliximab TNF inhibitor 9.5 days
Adalimumab TNF inhibitor 10-20 days
Azathioprine Purine synthesis inhibitor 5 hours
Rituximab B cell inhibitor 18-22 days

DMARDs, disease-modifying anti-rheumatic drugs; TNF, tumor
necrosis factor.

up to 150 mg per day in relation to the level of stress a
person is exposed to. Administration of exogenous steroids,
specifically in patients receiving the equivalent of a daily
dose of prednisone equal to or more than 20 mg for a
minimum of 3 weeks, has the potential to blunt the normal
physiological pituitary-adrenal axis, and put these patients
at increased risk of acute adrenal insufficiency, especially
during physiological stressful conditions such as surgical
interventions (1,5). Avoiding perioperative discontinuation
of steroids is important to maintain control of inflammatory
diseases, prevent flares of inflammatory diseases with
subsequent possible organ and/or joint damage, and to
eliminate the risk of adrenal insufficiency in patients with
chronic steroid use; however, at the same time, exposing
patients to higher doses of steroids increase the risk of
perioperative complications, specifically infection secondary
to immunosuppression and delayed wound healing due to
anti-inflammatory effect (1).

During the 1950’s, patients considered to be at risk
of adrenal insufficiency were administered high doses of
steroids around the perioperative period, which was based
on case reports of patients developing adrenal crisis in the
perioperative period which was clinically diagnosed without
formal biochemical confirmation of adrenal insufficiency (6,7).
Further studies concluded that although adrenal insufficiency
can occur in steroid dependent patients undergoing surgery, its
clinical presentation has remained uncommon (8-10).

The aim to identify appropriate peri-procedural
stress steroids dosing for chronic steroid users led to
several studies. A systematic review of seven cohort
studies and 2 randomized controlled trials including
315 patients demonstrated no significant hemodynamic
changes when comparing patients receiving the usual
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daily corticosteroid dose with patients receiving stress
dosing. In the cohort studies, the patients who continued
their regular steroid dose (prednisone 5-15 mg per day)
did not develop perioperative adrenal insufficiency (11).
Salem et al. conducted an extensive literature review
and suggested that steroids requirements vary between
patients, considering factors such as surgical procedure
intensity, steroid dose and duration. It was determined
that the steroid supplementation dose should simulate the
normal physiologic response expected with surgery (12).
All chronic steroids users should receive their regular daily
steroid dose preoperatively. Patients, who receive daily
steroid dose equivalent to less than 20 mg of prednisone for
rheumatological diseases, undergoing total hip arthroplasty
(THA) or total knee arthroplasty (T'KA), do not require
stress dose steroids to minimize the risk of infection (13).
For minor surgical procedures (duration less than two
hours, i.e., hernia repair), chronic steroid users should
receive hydrocortisone 25 mg or equivalent on the day
of surgery only. For moderate surgical risk surgeries (i.e.,
hysterectomy) patients usually receive their home dose
preoperatively in addition to hydrocortisone 50-75 mg or
equivalent upon induction of anesthesia, followed by a rapid
steroid taper, patients can then resume their home doses on
postoperative day 1 or 2. Those undergoing major surgical
procedures (i.e., cardiac surgery, major spine surgery),
should receive hydrocortisone 100-150 mg or equivalent;
followed by a rapid steroid taper, for the patients to resume
their home doses 2 to 3 days postoperatively. Critically ill
patients, and those in shock should receive hydrocortisone
50-100 mg every 6 to 8 hours until shock subsides, followed
by a gradual steroid taper (12,14,15).

The risk of acute adrenal insufficiency is most prominent
after induction of anesthesia and intraoperative period,
given the significant associated hypotension post-induction,
as well as the prominent inflammatory response to surgery;
therefore when providing supplemental perioperative
steroids, the highest dose is recommended prior to
induction of anesthesia; perhaps this dose should suffice
overall, with continuation of the home steroid dose the
next day; however the recommendations are still a gradual
taper over 1 or 2 days to minimize the risk of acute adrenal
insufficiency; the recommendation for management of
perioperative steroids at our institution is found in Table 2.

Methotrexate (MTX)

MTX is one of the disease-modifying anti-rheumatic drugs
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Table 2 Recommendation for management of perioperative steroids
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Preoperative daily steroid dose Low risk surgery (e.g., hernia)
(Prednisone dose equivalent)

Moderate risk surgery (e.g.,
hysterectomy)

High risk surgery (e.g., cardiac)

Less than 20 mg per day Continue home dose

More than 20 mg per day Hydrocortisone 25 mg or
equivalent on the day of surgery

only

Patients with positive
cosyntropin stimulation test.
Unknown steroid dose.

Hydrocortisone 25 mg on
induction of anesthesia.

Continue home dose

Hydrocortisone 50 mg on
induction of anesthesia. 25 mg
IV every 8 hours x 3 doses. Then
resume home dose

Hydrocortisone 50 mg on
induction of anesthesia. 25 mg
IV every 8 hours x 3 doses. Then
resume home dose

Continue home dose

Hydrocortisone 100 mg on
induction of anesthesia. 50 mg IV
every 8 hours x 3 doses. Then

25 mg IV every 8 hours x 3 doses.
Then resume home dose

Hydrocortisone 100 mg on
induction of anesthesia. 50 mg IV
every 8 hours x 3 doses. Then

25 mg IV every 8 hours x 3 doses.

Then resume home dose

(DMARDs), a class of anti-inflammatory medications.
MTX is a folic acid antagonist, which inhibits the synthesis
of purines and pyrimidines with subsequently impaired
DNA and RNA synthesis and cells proliferation; MTX also
has possible direct apoptotic effect on T cells, contributing
to the its immunosuppressive and anti-proliferative
functions (16). The clinical application of MTX encompasses
different scenarios: cancer treatment (certain type of leukemia
and breast cancer); inflammatory bowel disease (IBD) (Crohn’s
disease); autoimmune inflammatory diseases [e.g., theumatoid
arthritis (RA)]. In regards to autoimmune diseases, the studies
conducted focused on MTX use in RA patients, in which
MTX is administered in oral or subcutaneous weekly doses
ranging between 15-25 mg per week (2,4,17). Most studies
aiming to determine the safety of continuing MTX in
the preoperative period, have shown inconclusive and
controversial results (18-20).

Loza et al. performed a systematic review of randomized
controlled studies and cohort studies including RA patients
on MTX undergoing surgeries between the year 1961 and
2007. The authors concluded that it is safe to continue
perioperative low doses MTX without increasing the risk
of infection or surgical complications (2). A more recent
systematic review by Heldmann and Braun echoed the
results of the prior study; however, given insufficient
data the authors suggested that in patients with high risk
of postoperative complications or sepsis (e.g., history of
sepsis), MTX can be discontinued 1 week prior to surgery,
and restarted after wound healing has established, with
close monitoring to signs of disease flare and possible
replacement by small dose of corticosteroids to decrease
the risk of arthritis flares (17). Another study also
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suggested discontinuing M'TX in cases of postoperative
renal insufficiency in an effort to avoid the risk of MTX
toxicity (21). Based on the evidence extrapolated from these
systematic reviews (almost all studies had a mean M'TX dose
of less than 15 mg per week), the current recommendation
is to continue low dose MTX in the perioperative period,
it was also recommended that patients with severe systemic
lupus erythematosus (SLE) should discuss with their
rheumatologists before deciding to proceed with elective
surgeries (2,13,17).

Anti-tumor necrosis factor (TNF) medications

Anti-TNF alpha, are a group of medications that function
by inhibiting TINE, which plays a vivid role in the activation
of various immune cells and in the inflammatory process
required to mount a response to infection; therefore, anti-
TNF agents increase the risk of infection.

These agents are mostly used for the treatment of
RA, IBD, psoriasis and ankylosing spondylitis (AS) (3).
Anti-TNF medications have been linked to serious
infections with associated consequent potential increase
in morbidity and mortality, especially within the first
6 months of initiating treatment (22). While the
respiratory tract is the most common reported site of
infection in most of the randomized controlled and meta-
analysis studies conducted, yet a wide range of infections
ranging from mild to fatal were observed, and the main
concern in the perioperative period continues to be the
skin and soft tissue infections [i.e., possible surgical site
infection (SSI)] (3,23).

A study conducted by Dixon et al. suggested that anti-
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TNFs are associated with a greater risk of skin and soft
tissue infection during the 30-day postoperative period in
comparison with other immunosuppressive agents (24).
The risk of skin and soft tissue infection is even greater
in psoriasis patients because of the higher rate of skin
bacterial colonization (3). Den Broeder er 4/. completed a
retrospective study of comparing patients who continued
versus discontinued anti-TNFs preoperatively; the study
included patients with RA; they found no significant
difference in the rate of SSI, except in those with history of
previous skin or SSI (23). A small, 12-month prospective
study, which included RA patients undergoing elective
orthopedics surgical interventions, compared sixteen
patients on anti- T NFs with fifteen patients on steroids or
DMARDs; the anti-TNF medications were discontinued
perioperative, and no difference in rate of infection
was detected between both groups (25). Additionally, a
retrospective analysis performed by Giles ez a/. which
included 91 RA patients who underwent orthopedic
procedures found that serious postoperative infections
occurred in 11% of the patients, which the majority were
being treated with anti-TNFs, suggesting a strong association
between anti-TNFs and postoperative infections (26).

Most of the studies conducted thus far are retrospective
and displayed different data, with no definitive conclusion
on whether to continue or discontinue the anti-TNF
medications in the postoperative period. Initially it was
recommended to discontinue the anti-TNF medications
for a period equivalent to three half-lives, recent guidelines
suggest that the medication half life does not correlate to
the duration of immunosuppression, additionally holding
the medication for a dosing cycle was recommended
instead for at least 2 weeks post-operatively to allow
adequate tissue healing. Ultimately, if there is no clinical
evidence of active infection medications can be resumed
(13,27,28).

New biologic agents

The same guidelines for anti-TNF inhibitors apply for new
biologic agents such as Belimumab (a monoclonal antibody
inhibiting B cell proliferation and promoting apoptosis,
used for treatment of SLE) and Tofacitinib (a Janus kinase
inhibitor used in treatment of RA), where the medications
are held for one dosing cycle (4 weeks for Belimumab and
1 week for Tofacitinib) and resumed at least 14 days after
surgery if there are no healing complications or active
infections (13).
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Azathioprine

Azathioprine exerts its mechanism of action by inhibiting
the synthesis of purines, which affects DNA synthesis and
replication, especially lymphocytes; recent studies suggest
that natural killers (NK) and B cells are affected more
than T cells (29). It is commonly used as a steroid-sparing
maintenance therapy in patients with various rheumatologic
diseases (i.e., SLE and RA), IBD and leukemia (30,31). The
above-mentioned mechanism of action raises the concern of
poor wound healing with perioperative use of Azathioprine.

A retrospective study by Escalante et /. reviewed
207 RA patients who underwent a total of 367 various
orthopedic surgeries, most common of which were total
knee replacements and total hip replacements, 119 and
105 surgeries respectively; the study concluded that
perioperative azathioprine use was associated with higher
risk of postoperative wound complications when compared
to other DMARD:s (32). There is limited data focusing on
patients with rheumatologic diseases receiving azathioprine,
being most studies conducted on IBD patients. Colombel
et al. retrospectively reviewed a cohort of 270 IBD surgical
patients; 64 patients were on azathioprine preoperatively,
finding no significant increased risk of postoperative
complications among these patients (33). Currently due
to the limited data to make a compelling argument to
discontinue azathioprine in the perioperative period,
clinicians tend to continue azathioprine except in cases of
postoperative liver or kidney dysfunction (4).

Rituximab

Rituximab is a monoclonal antibody directed against the
B cells, specifically the CD20 antigen, resulting in B cell
depletion within 2 to 3 weeks after a dose of rituximab.
B cell numbers usually normalize within a year. Patients
may experience a significant drop in immunoglobulin
levels, which remains for up to six months after initiating
rituximab. Rituximab is commonly used in the treatment
of rheumatologic diseases (i.e., RA, SLE and vasculitis),
oncology (i.e., lymphoma) and in transplant recipients (34).
A retrospective study by Scemla ez 4/. compared 38
patients who underwent renal transplant and received
rituximab versus 26 renal transplant patients who received
other treatments. In total, 55.3% of patients in the
rituximab group developed severe bacterial infections
compared to 60% of the patients in the control group (35).
There is scant data about the use of rituximab in
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the perioperative period. Goodman et a/. reviewed data
regarding immunosuppressants used in perioperative
period of elective surgical procedures in patients with
rheumatologic diseases; the authors concluded that the risk
of increased risk of postoperative infection has not been
well established (36). The authors suggested monitoring
immunoglobulin levels, specifically IgG levels, at least
100 days after rituximab dose, and if levels normalize,
then proceed further with the elective surgery. If levels
remain abnormal, then administration of intravenous
immunoglobulin (IVIG) is advised prior to surgery (4).
Based on systematic reviews and data showing increased risks
of infections with rituximab, as well as the limited available
data regarding the risks of perioperative use of rituximab, the
American College of Rheumatology (ACR) 2017 guidelines,
recommended a 6-month wait period after the last rituximab
dose, to schedule elective hip or knee surgery (13).

Conclusions

Patients with rheumatic diseases face a plethora of
challenges with regards to perioperative immunosuppressive
medications management. Limited available data and lack
of general consensus poses a challenge for medical decision-
making. Changes in immunosuppressive medication doses
can result in a flare, which may result in organ damage.
Continuing these medications may predispose patients to
a greater risk of complications, including but not limited
to postoperative infections, and complications related
to wound healing. Most of our decisions are evidence
based, but in some cases the benefits outweigh the risks.
Undoubtedly, we will continue to make tremendous
discoveries vital to furthering care for these patients. More
research is needed to provide rheumatologic patients with

the best quality of life possible.
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