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as well as rural induction of labour.  18 
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Abstract 1 

Introduction: Surgical site infections remain one of the most common complications 2 
associated with surgery in Australia and the world. Many factors contribute to infection 3 

risk, however, immunosuppressive and immunomodulatory drugs such as DMARDs, 4 
biological DMARDs and glucocorticoids pose a unique risk.  5 
Case Overview: A 70-year-old female developed a surgical site infection post-repair of 6 

a ruptured achilles tendon. She had a background of psoriatic arthritis treated with 7 
immunosuppressive agents which were not ceased prior to the surgical treatment.  8 
Discussion Overview: The current literature suggests that biologic DMARDs and 9 

glucocorticoids increase the risk of surgical site infections in patients undergoing a 10 
procedure. It is therefore imperative to emphasize the importance of careful medication 11 

histories and recognition of medication side effects with a risk versus benefit balance.  12 
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Introduction 1 

Surgical site infections are healthcare-associated infections that occur after a surgical 2 
incision. They are one of the most common complications associated with surgery and 3 

in Australia, occurring in approximately 3% of surgical patients [1]. Surgical site 4 
infections contribute significantly to adverse clinical outcomes, increased morbidity and 5 
mortality as well as increased healthcare costs [1].  6 

Many factors contribute to infection risk, including perioperative antibiotic use, surgical 7 
experience and technique, post-operative care and patient characteristics [2]. The single 8 

most important risk factor for surgical site infections remains a history of prior surgical 9 

site infection or skin infection. However, immunosuppressive and immunomodulatory 10 
drugs used in the treatment of inflammatory conditions pose a unique risk for some 11 
patients [2]. 12 

Immunosuppressive and immunomodulatory drugs such as conventional disease-13 

modifying antirheumatic drugs (DMARDs), biologic DMARDs including tumour 14 

necrosis factor (TNF) alpha antagonists and glucocorticoids are indicated for the 15 
treatment of inflammatory arthritic conditions and inflammatory bowel disease to name 16 

a few [3]. Commonly used conventional DMARDs include methotrexate and 17 
leflunomide. Biologic DMARDs are usually only prescribed after the failure of 18 

treatment with a conventional DMARD therapy [3].  19 

The theory that immunosuppressant medications may predispose to postoperative 20 
complications and surgical site infections is rooted in their role in inhibiting the 21 
inflammatory cascade, a key component of the wound healing process. Via this 22 
mechanism of action, it is important to understand that stopping these medications 23 
before surgery can lead to a higher chance of flares of the inflammatory condition. A 24 

higher dose of glucocorticoid may be required post-surgery to control the inflammation 25 

and it may take up to three months for DMARDs and biological DMARDs to become 26 
fully effective again. Medication management requires a risk-benefit discussion 27 
between patients, surgeons, and physicians [4]. 28 

  29 
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Case 1 

JM, a 70-year-old female, presented to a rural hospital with a one-week history of 2 
worsening pain and swelling in the right ankle with general malaise. JM described 3 

isolated 7/10 deep, throbbing pain to the achilles tendon. This was on a background of 4 
achilles tendonitis after an injury 19 months earlier for which she received 5 
physiotherapy. JM then suffered an achilles tendon rupture 11 months ago and surgical 6 
repair two months ago receiving five days roxithromycin 150mg orally for infection 7 
prophylaxis. The wound was healing well immediately post-operatively. 8 

Past medical history was significant for right total knee replacement nine months prior 9 

to achilles tendon rupture which required significant immobilisation and precipitated a 10 
right groin DVT. This was being treated with rivaroxaban 20mg daily as treatment. 11 
There was a medical history of obesity, hypothyroidism, hypertension, and 12 
hypercholesterolaemia for which she was taking levothyroxine 125mcg daily, 13 

candesartan/hydrochlorothiazide 32/25mg daily and rosuvastatin 20mg daily. There was 14 
an important history of moderate psoriatic arthritis diagnosed at 36 years of age. JM has 15 

been taking prednisone 3mg daily, adalimumab 40mg subcutaneously fortnightly and 16 
leflunomide 20mg orally daily for many years, although the time-course was unknown. 17 

Family history was significant for rheumatoid arthritis in JM’s mother and sister. She 18 

lived at home with her husband in a rural town three hours from the nearest regional 19 
centre. JM was completely independent with activities of daily living and mobilised 20 
unaided. 21 

JM was admitted to the rural hospital and treated with intravenous 2g cephazolin. The 22 
following day, the wound spontaneously erupted with purulent and bloody discharge 23 
from a one centimetre opening over the old excision site. JM experienced continual pain 24 

despite analgesia and progressive wound discharge, oedema, and erythema despite 25 
intravenous cephazolin and was transferred to a larger referral hospital the following 26 
day. She was then taken to theatre for a surgical washout of the achilles wound.  27 

Investigations undertaken on admission to the referral hospital included full blood count 28 
demonstrating lymphocytosis with neutrophilia, C-reactive protein raised to 331, and 29 

erythrocyte sedimentation rate 99 which were down-trending. A wound swab 30 
demonstrated methicillin sensitive Staphylococcus aureus. Radiographic imaging 31 
revealed no abnormalities.  32 

On examination post-washout at the referral hospital, JM appeared systemically well. 33 

Routine observations were within normal range. A VAC dressing was in situ on the 34 

posteromedial right lower leg set to 125mmHg with suction well applied. The VAC 35 
foam sat deep to surrounding tissue, suggestive of a deep wound, although difficult to 36 
visualise. Erythema and tenderness were noted at the wound borders with a smooth 37 
mass felt in the posterior calf, suggestive of an old haematoma. Pitting oedema was 38 

evident to the right knee and the right groin was tender to palpation over the femoral 39 

triangle. The left leg was normal on examination and peripheries were neurovascularly 40 
intact bilaterally. The remainder of the cardiovascular and respiratory exam was normal.  41 

JM continued to deteriorate the following day with much increased pain in the right 42 
ankle. The orthopaedic team performed a subsequent wound washout in theatre where 43 
the wound was described as clean with granulating tissue at the base. JM continued to 44 

improve over the next two days before developing new pain and erythema in the 45 
midfoot and distal calf. An MRI of the right ankle demonstrated two infectious 46 
collections with draining sinus. Rupture and retraction of calcaneal tendon and fatty 47 
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replacement of both heads of the gastrocnemius and soleus were also noted. This led to 1 
increased patient dissatisfaction and revealed a lack of understanding surrounding 2 
biologic DMARDs and their use in immunosuppression. A subsequent wound swab 3 

later demonstrated pseudomonas and the collections were drained under ultrasound 4 

guidance. JM was started on oral clindamycin 450mg three times per day while 5 
continuing on IV cephazolin 2g four times per day.  6 

JM continued to improve and was discharged home 15 days after transfer to the referral 7 
hospital with a plan to follow up in the rural emergency department for VAC dressing 8 

changes. Cephazolin was changed to oral cephalexin 500mg four times per day and JM 9 

was continued on oral azithromycin 450mg three times per day. JM was to withhold 10 
prednisone 3mg daily, adalimumab 40mg fortnightly and leflunomide 20mg daily until 11 
a review in two weeks with both the orthopaedics specialist and infectious diseases 12 
specialist as an outpatient. 13 

  14 
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Discussion 1 

Recommendations are outlined by the American College of Rheumatology and the 2 
Canadian Rheumatology Association for the perioperative management of 3 

immunosuppressed patients. This included continuing DMARDs such as leflunomide 4 
and methotrexate without interruption as there is low or no infection risk demonstrated 5 
in a systematic review of three clinical practice guidelines and one consensus statement 6 
[5, 6]. Stopping therapy, however, may result in a flare of disease and impede recovery 7 
from surgery [5, 7].  8 

 9 

Recommendations for withholding biologic DMARD before surgery varied from one 10 
week to two months for TNF-alpha inhibitors. A systematic review of 12 clinical 11 
guidelines and one consensus statement recommended withholding these agents prior to 12 
surgery with the exception of the British Society of Rheumatology which suggested that 13 

they could be continued. The timeline for withholding therapy should take into account 14 
the clinical scenario, type of surgery (e.g. sterile, septic), and patient comorbidities [5]. 15 

Six guidelines suggested that the timing for withholding therapy should be based on the 16 
pharmacokinetic properties of the agent used while one recommended withholding 17 
biologic DMARDs for 3–5 half-lives and TNF-alpha inhibitors’ for one dose cycle [8, 18 

9]. Eight guidelines recommended that biologics may be restarted postoperatively if 19 
there is no evidence of infection and wound healing is satisfactory. A Spanish guideline 20 
suggested waiting 10–14 days [10] and a Japanese guideline recommended with-21 
holding agents for at least two weeks [11]. 22 

 23 
Biologic DMARDs increased the risk of serious infection compared to conventional 24 

synthetic DMARDs [12, 13]. Side effect profiles including infection risk may differ 25 
between medications because of different mechanisms of actions or dosing and most 26 
research focuses on the use of TNF-alpha inhibitors [2]. A study of 47, 887 cases 27 
demonstrated the rate of surgical site infections was 5.7% in patients using TNF-alpha 28 

inhibitors and decreased significantly to 2.8% in patients using conventional DMARDs. 29 

This was more than the 1.6% rate of surgical site infections in patients with 30 
inflammatory disease not using any agents and 0.8% in other surgical patients without 31 

any history of inflammatory disease [14]. This study also significantly demonstrated 32 
that the risk of post-operative infection was 10 times higher in patients where agents 33 
were stopped less than one administration interval before surgery to compared to those 34 

stopped more than one administration interval before surgery [14]. Therefore, it should 35 
be recommended to cease biologic DMARDs perioperatively in order to decrease risk of 36 
surgical site infections as outlined in table 1. 37 
 38 
Glucocorticoids including prednisone, methylprednisolone and dexamethasone 39 

demonstrate an increased risk of surgical site infection in a dose dependent manner as 40 

outlined in table 1 [6]. For patients taking >10mg/day of glucocorticoid, 13.25% 41 
experienced post-operative infection compared to 8.76% of patients taking 5-10mg/day 42 
and 6.78% of those not taking glucocorticoids in a statistically significant study [2]. 43 
Wound healing is also delayed in patients taking glucocorticoids and it is suggested to 44 

wean doses to at least <10mg/day [2]. It is suggested to maintain a small dose of 45 
glucocorticoid rather than administering perioperative supraphysiologic dose or “stress-46 

dosing” [15].  47 

Surgical site infections remain one of the most common complications associated with 48 
surgery in Australia and throughout the world. Immunosuppressive and 49 
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immunomodulatory drugs such as DMARDs, biological DMARDs, and glucocorticoids 1 
pose a unique risk to surgical patients and highlight the importance of a careful 2 
medication history. In addition to this, it is also important to be aware of medications 3 

side effects and contra-indications. Once this is considered, there remains a decision to 4 

cease or continue medications peri-operatively. The risk must always be weighed 5 
against the benefit of continuing medications and as for many inflammatory conditions, 6 
the risk of disease flares is often large and debilitating. This is a complex process and 7 
often requires the expertise of more than one medical team. 8 

 9 
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Learning Points 1 

• It would be appropriate to consider ceasing biologic DMARDs including TNF-2 
alpha inhibitors perioperatively to decrease the risk of surgical site infections in 3 

patients taking these agents. The time course of this should be carefully 4 

correlated to the pharmacokinetics and half-life of the agent under consideration.  5 

• Glucocorticoids increase the risk of surgical site infections in a dose dependent 6 
manner and professionals should consider weaning patients to a dose of <10mg 7 

per day. 8 

• Conventional DMARDs have not demonstrated an increase in risk of surgical 9 

site infections and these can be safely continued peri-operatively.  10 

• There is a fine balance between the risk of surgical site infections versus benefit 11 
of preventing disease flares in ceasing medications perioperatively which often 12 
requires the expertise of more than one medial team. 13 

  14 
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