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Llenbio AaHHON Ny6aMKaLmMn ABNAETCA PacCMOTPEHUE COBPEMEHHbIX PEKOMEHAALMIA MO NepuonepaLMoHHOMY Be/EeHWI0 NaLMeHTOB C peBMaToNo-
rMYyecknMm 3ab6oseBaHUAMU. B AaHHOM Ny6aMKaLMKM paccMaTpUBaeTC OANH U3 Hanbosiee C/I0XKHbIX BOMPOCOB — MepuonepaLMoHHoe NpuMeHeHne
NleKapCTBEHHbIX NpenapaToB: MIIOKOKOPTUKOCTEPOUAOB, 6a3UCHbIX 60/1€3Hb-MOANGULMPYIOLLMX AaHTUPEBMATUHECKMX NPenapaToB, FeHHO-UHXeHep-
HbIX 61010rM4eCKNX NpenapaToB U HeCTEPOUAHBIX MPOTUBOBOCNA/INTE/IbHBIX NPenapaTos.

KnroyeBbie cnoBa: pesmamoudHsbiii apmpum, nepuonepayuorHoe sedeHue, 6a3ucHbie 60/1€3Hb-MOOUPULUPYIOWUE GHMUPEBEMAMUYecKue npe-
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KoH$AukT nHtepecos

ABTOPbI 3aABNAKOT, YTO AaHHaA pa60Ta, eé TeMa, npeaMeT U cogepixaHue He 3aTparmBaroT KOHKYpPUPYHOLWKUX MHTEpeCcoB
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Abstract

The rheumatic patients are characterized by various structural and functional changes, caused by chronic disease, the necessity of constant medication
intake, including anti-inflammatory drugs and immunosuppressants. In this regard, the rheumatic patients have an increased risk of intraoperative
and postoperative complications. The purpose of this publication is to review current recommendations on the topic of perioperative management of
rheumatic patients. The publication consists of two parts. In the first part we review the issues of perioperative administration of disease-modifying
antirheumatic drugs, biologics, steroids, and nonsteroidal anti-inflammatory drugs.

Key words: rheumatoid arthritis, perioperative management, perioperative care, disease-modifying anti-rheumatic drug, methotrexate, biological
agents, systemic lupus erythematosus, glucocorticoids, surgical intervention, NSAIDs
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Introduction risk of infectious and cardiovascular complications

Rheumatic Diseases (RD) are characterized by
chronic course and systemic involvement, leading to
significant structural alterations and functional defi-
ciency in many organs. The treatment of RD includes
long-term use of various anti-inflammatory agents
and immunosuppressants such as non-steroidal anti-
inflammatory drugs (NSAIDs), steroids, disease-mod-
ifying anti-rheumatic drugs (DMARDs) and biological
agents. Both the impact of the disease itself and the
adverse effects of medications result in an increased

in rheumatic patients. This has to be considered
perioperatively.

Well before the elective surgery, the RD patients
should be carefully assessed by rheumatologist in regard
to the disease activity and organ involvement, which
may affect the course of the surgical procedure and post-
operative recovery. It is recommended to schedule the
operation for the period of remission or minimal activity
of the disease. If necessary, the doses of constant medica-
tions should be adjusted. Cardiovascular and thrombo-
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Table 1. Guideline for the perioperative use of antirheumatic drugs [1]

DMARDs: CONTINUE these medications through Dosing interval Continue/withhold
Methotrexate Weekly Continue
Sulfasalazine Once or twice daily Continue
Hydroxychloroquine Once or twice daily Continue
Leflunomide Daily Continue
Doxycycline Daily Continue

BIOLOGIC AGENTS: STOP these medications prior to surgery
and schedule surgery at the end of the dosing cycle. RESUME
medications at minimum 14 days after surgery in the absence

Dosing interval

Schedule Surgery (relative to last
biologic agent dose administered)

of wound healing problems, surgical site infection, or systemic during
infection.
Adalimumab Weekly or every 2 weeks Week 2 or 3
Etanercept Weekly or twice weekly Week 2
Golimumab Every 4 weeks (SQ) or Week 5
every 8 weeks (IV) Week 9
Infliximab Every 4, 6, or 8 weeks Week 5,7, or 9
Abatacept Monthly (IV) or weekly (SQ) Week 5
Week 2
Certolizumab Every 2 or 4 weeks Week 3 or 5
Rituximab 2 doses 2 weeks apart Month 7
every 4-6 months
Tocilizumab Every week (SQ) or every 4 weeks (IV) Week 2
Week 5
Anakinra Daily Day 2
Secukinumab Every 4 weeks Week 5
Ustekinumab Every 12 weeks Week 13
Belimumab Every 4 weeks Week 5
Tofacitinib: STOP this medication 7 days prior to surgery. Daily or twice daily 7 days after last dose
SEVERE SLE-SPECIFIC MEDICATIONS: CONTINUE L . )
L . . ) . Dosing interval Continue/withhold
these medications in the perioperative period.
Mycophenolate mofetil Twice daily Continue
Azathioprine Daily or twice daily Continue
Cyclosporine Twice daily Continue
Tacrolimus Twice daily (IV and PO) Continue
NOT-SEVERE SLE: DISCONTINUE th, dicati
R ese medications Dosing interval Continue/withhold
1 week prior to surgery
Mycophenolate mofetil Twice daily Withhold
Azathioprine Daily or twice daily Withhold
Cyclosporine Twice daily Withhold
Tacrolimus Twice daily (IV and PO) Withhold
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embolic risk management as well as infectious complica-
tions prevention in RD patients are implemented within
the framework of generally accepted guidelines. Besides,
there are special recommendations for certain types of
operations and certain diseases.

In case of an emergency operation, the perioperative
management should be considered individually on the
basis of available guidelines.

The literature review consists of two parts. This part
highlights the issues of perioperative use of DMARDs,
biologics, steroids and NSAIDs.

DMARDs and biologics

The most detailed information on perioperative use
of DMARD:s is presented in the guidelines of the Ameri-
can College of Rheumatology [1]. The summary is given
in Table 1 and illustrated by schemes 1 and 2. The guide-
lines relate to the knee and hip joint replacement surgery
in patients with rheumatoid arthritis, seronegative spon-
dyloarthritis and systemic lupus erythematosus (SLE)
and thus may well be extrapolated to other major opera-
tions in RD patients.

Following from Table 1, it is not required to withdraw
the DMARDs perioperatively. In the case of mild SLE
however, it is recommended to stop DMARDs a week
before surgery.

The administration of biologics should be discon-
tinued prior to the surgery and the procedure should be
scheduled for the end of the dosing cycle of a particu-
lar drug [2]. This recommendation is internationally
agreed on [3]. The temporary withdrawal of the bio-
logics aims to reduce the risk of infectious complica-
tions [4, 5], as the avoidance of postoperative infection

Month 1 Month 2 | Month 3

Rituximab

e —————

Month 4

is more important for the RD patients than the poten-
tial exacerbation of their disease [1]. In addition, it is
known that 5 half-life periods are necessary for the
complete elimination of the drugs [3]. Given the com-
paratively short period of perioperative pausing, the
risk of exacerbation is very low.

The timing of preoperative withdrawal of biolog-
ics is based on the cycle of their dosing, rather than
their half-life period. This is justified by the fact that
the half-life period of biologics may not correspond to
the duration of their immunosuppressive effect. More-
over, the duration has not been established for some
of them. In this regard, the dosing cycle was chosen as
a more reliable criterion for determining the pausing
interval [1].

The perioperative dosing of biologics is illustrated in
Scheme 1 by the examples of rituximab and infliximab.
In patients receiving rituximab every 6 months, the
surgery has to be scheduled on the week following the
missed dose (i.e., the second week of the seventh month,
or during the seventh month). In patients receiving inf-
liximab every 8 weeks the operation has to be scheduled
on the 9th week after the last injection. In case of adali-
mumab — on the 3rd week and belimumab — on the
5th week. [1]

Resuming the normal medication after the surgery
is recommended in the healing stage of the wound
(which usually occurs 14 days after surgery) and in the
absence of any signs of infection and inflammation of
the wound. Besides, the renal and hepatic functions
should be sufficient [1]. Resuming the treatment in RD
patients should be considered individually, based off
the condition of the wound and the general condition
of the patient.

Month 6

X

Month 5 Month 7

Drug
administration

P A ——

Infliximab

Skip drug
administration

Surgery

x
— X -

Scheme 1. Biological agents withdrawal on the example of rituximab and infliximab (author’s illustration)
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Patient with IRD on treatment with

DMARD
v l
Synthetic Biological
DMARDs DMARDs
: ! |
Mycophenolate Tofacitinib ]

Methotrexate mofetil

- i Azathioori Plan surgery at

e ur!oml. e at lop_rlne the end of the
Azathioprine Cyclosporine A .
. ] dosying cycle
Sulphasalazine Tacrolimus
Cyclosporine A \ 4
Hydroxychloroquine [ ! Discontinue
Apremilast* ' Non-severe one week
Severe SLE SLE prior to
surgery
Discontinue one 1
week prior to Resume at least 14 days
l sursery | after surgery if no wound
< complications or

Continue

systemic infection

Resume 3-5 days after
surgery if no wound
healing complications or
infections

Scheme 2. The use of DMARD:s in the perioperative period [2]

Note: IRD — Inflammatory rheumatic diseases

DMARD — disease-modifying anti-rheumatic drugs

SLE — systemic lupus erythematosus

*No evidence, in high-risk patients suspend 3 days before surgery
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In addition to the general guidelines on the resump-
tion of the drugs, there are particular recommendations
for some biologics. For tumor necrosis factor (TNF)
inhibitors and rituximab the recommended time of
resumption is 4 weeks after surgery, while tocilizumab
can be continued immediately after surgery, provided
that the wound healing process is normal and there are
no infections [3].

Currently, there are no guidelines for the perioperative
administration of apremilast (a PDE-4 inhibitor), which
is used for the treatment of psoriatic arthritis. There is
evidence that this is a generally safe drug characterized
by the low risk of infectious complications. In high risk
patients however, apremilast may be discontinued 3 days
before surgery, based on its half-life period [2].

There are some specific recommendations for periop-
erative management in SLE (see Scheme 2).

According to American College of Rheumatology/
American Association of Hip and Knee Surgeons (ACR/
AAHKS) guidelines, the patients with severe and non-
severe forms of SLE should be distinguished [2].

The severe SLE implies that the patient has the most
severe involvement of the organs such as the skin syn-
drome, central nervous system involvement, hemolytic
anemia, thrombocytopenia, vasculitis (except for mild
cutaneous vasculitis), myocarditis, pneumonitis, myosi-
tis (including oculomotor muscle myositis), enteropathy,
lupus pancreatitis, cholecystitis or hepatitis, severe kera-
titis, posterior severe uveitis/retinal vasculitis and optic
neuritis [6].

In patients with severe SLE it is recommended to con-
tinue the normal dose of methotrexate, mycophenolate
mofetil, azathioprine, cyclosporine, tacrolimus perioper-
atively, since the risk of exacerbation exceeds the risk of
infectious complications. The ACR/AAHKS group also
recognizes however the importance of making decisions
on a case-by-case basis.

In mild SLE, it is recommended to stop the normal
dose of mycophenolate mofetil, azathioprine, cyclo-
sporine, tacrolimus treatments 1 week before surgery
in order to restore the immune response. These drugs
should be resumed 3-5 days after the operation, provided
that the wound healing process is normal and there are
no infections. [1]

Steroids

1. General information

The basic secretion of adrenal glands is equivalent
to 20-30 mg of cortisol a day (5-7.5 mg of prednisone).

With high level stress, such as major surgery under
general anesthesia, this amount increases tenfold, up
to 200-300 mg of cortisol (50-75 mg of prednisone).
Usually, the peak of cortisol levels is observed within
24 hours after surgery and returns to normal after
72 hours [9].

Steroid intake can affect the normal function of
the hypothalamic-pituitary-adrenal system and sup-
press the endogenous production of cortisol. This can
result in adrenal insufficiency (AI) which means a
lack of cortisol secretion under stress and the inability
to adequately maintain physiological functions, such
as vascular tone and blood pressure. The risk of Al
justifies the supraphysiological dosing of steroids in
the perioperative period (aka stress dosing). The use
of 300 mg of hydrocortisone daily for several days has
become a common perioperative practice for patients
receiving steroid therapy [7].

The contemporary understanding however states
that the perioperative dosage of steroids should be
considered on a case-by-case basis. The decision
should be based on steroid intake history, hypotha-
lamic- pituitary-adrenal axis (HPAA) function, as well
as the type and duration of the surgery. In addition, it
is necessary to take into account whether etomidate
will be used for anesthesia (currently not registered in
Russia) [7].

2. Assessment of the patient’s steroid
status

Based off the history of steroid intake the patients
are viewed in three distinctive categories. The first
group includes the patients with low risk of HPAA
suppression and AI. The second group is character-
ized by the high risk of AL The third group involves
the patients with intermediate risk and several special
subgroups.

Group 1. Low risk of Al; suppression of HPAA is not
expected in the following cases [7]:

a. Intake of any dose of steroids in the past for less

than three weeks

b. Morning intake of less than 5 mg a day of pred-

nisone or its equivalent for any period of time in
the past

c. Current intake of less than 10 mg of prednisone or

its equivalent every other day.

The patients of the low-risk group do not require
any additional administration of steroids periopera-
tively. This means that they either do not need steroids
at all (as for la and 1b), or they should continue taking
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Table 2. Perioperative use of stress doses of glucocorticoids [9]

Level of surgical Stress Surgical procedure Stress-dose steroids
Superficial procedure Skin biopsy Continue daily dose of corticosteroids.
Minor - Procedures under local anesthesia and <1 hour; Continue daily dose of corticosteroids

- colonoscopy; Hydrocortisone on call to OR for urgent
- cataract surgery; use if necessary.

- carpal tunnel release;
- tenosynovectomy;
- knee arthroscopy;

- most minor podiatry/orthopedic foot procedures
(hammer toe correction, toe fusion).

Moderate - unilateral total joint replacement; Hydrocortisone 50-100 mg IV intraoperatively in OR,

- complex foot reconstruction; then 50 mg IV every

- lower extremity vascular surgery; 8 hours for 24 hours. On the second

- uncomplicated appendectomy; postoperative day, hydrocortisone

- gallbladder removal. may be tapered over an additional

24 hours or preoperative daily oral

dosing may be resumed.

Major - multiple trauma; Hydrocortisone 100 mg IV intraoperatively in OR,

- colon resection; then 100 mg I'V every 8 hours for 24 hours, then 50 mg IV

- bilateral joint replacement; every 8 hours for the next 24 hours,

then resume the preoperative daily dose on third

- revision arthroplasty;
postoperative day.

- multiple level spinal fusion;

- any surgery requiring cardiopulmonary bypass.

Note: OR — operating room, IV — intravenous

Table 3. Comparative activity of glucocorticoids for systemic administration

. Half-life
Steroids Equlva(lllzg)t doses GC* potency MC** potency
serum (minutes) tissue (days)

Short-acting (8-12 hours):
Hydrocortisone 20 1 1 90 0,5
Cortisone 25 0,8 1 30 0,5

Intermediate-acting (12-36 hours):

Prednisolone 5 4 0,8 200 0,5-1,5
Prednisone 5 4 0,8 60 0,5-1,5
Methylprednisolone 4 5 0,5 200 0,5-1,5

Long-acting (36-72 hours):
Triamcinolone 4 5 - >200 1-2
Dexamethasone 0,75 30 - > 300 1,5-3
Betamethasone 0,75 30 - > 300 1,5-3

Note: *GC activity — glucocorticoid potency of steroids, **MC activity — mineralocorticoid potency of steroids
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their usual dose. The HPAA function test is not advised
in these patients, since it does not predict the devel-
opment of Al after surgery [8]. During the operation,
the low-risk patients require standard hemodynamic
monitoring.

Group 2. High risk of Al; suppression of the HPAA
function is assumed in the following cases:

a. Current intake of prednisolone is 20 mg daily (or

equivalent) for more than three weeks

b. Current steroid intake accompanied by Cushing’s

syndrome.

Patients with high risk require additional doses of
steroids perioperatively in accordance with the type of
operation (Table 2):

Besides the low and high-risk groups, there are also
special categories of patients with a history of steroid
intake.

Group 3. Special groups of patients with a history of
steroids intake

a. Patients in whom it is impossible to judge the

HPAA function confidently (so called “interme-
diate risk”) [7]:

In patients who have been taking 5 to 20 mg/day of
prednisone (or equivalent) for more than three weeks,
the HPAA function varies significantly. This variability
is possibly related to differences in the metabolising rate
of steroids.

In addition, doses lower than the equivalent of
5 mg/day of prednisone taken in the evening can dis-
rupt normal daily fluctuations of steroids and distort the
patient’s response to surgical stress [10].

It is recommended to assess the HPAA in the patients
of the “intermediate group” (See “Assessment of the
HPAA)

b. Patients who stopped taking steroids less than a

year before surgery

The full recovery of HPAA takes one year. In this
regard, the perioperative steroid administration in these
patients should be based off the same rules as for the
high, low and intermediate groups.

c. Patients who receive inhaled or topical steroids

Long-term use of inhaled or topical steroids can
potentially cause suppression of HPAA, although it
rarely results in AI [11]. The degree of HPAA suppres-
sion depends on the class of activity, dose, duration, fre-
quency and time of administration of steroids.

It is recommended to evaluate the adrenal function
preoperatively in patients with the following history:

o > 750 mcg/day of fluticasone (21500 mcg/day for
other inhaled steroids) for more than three weeks
before surgery;

o > 2 g/day of topical steroids with high or ultra-
high activity (classes I-III) for more than three
weeks before surgery (Table 4);

In addition, the HPAA should be evaluated in all
the patients with Cushing’s syndrome or any symptoms
of AT [12].

d. Patients who received intra-articular or spinal

injections of steroids.

The HPAA suppression has been described follow-
ing intra-articular as well as spinal injections of steroids
since the certain amount of the medication enters the
bloodstream [13-15]. It is known that the degree of sup-
pression depends on the dose, the interval between and
the number of steroid injections, but is also possible
with a single administration of a small dose.

The risk of perioperative Al in patients of this group
is considered relatively low, however it is recommended
to assess the HPAA function in those who received
three or more intra-articular or spinal steroid injections
within three months before surgery [14], as well as in
the case of Cushing’s syndrome [16].

Table 4. Classification of local glucocorticoids by potential activity (according to WHO)

Ultra-high potency topical corticosteroids (class I) — clobetasol propionate cream (0.05 %) and others;

High potency topical corticosteroids (classes II-III) — betamethasone valerate ointment (0.1 %), betamethasone dipropionate ointment or cream

(0.05 %), triamcinolone acetonide ointment (0.1 %) and others;

Moderate potency topical corticosteroids (classes IV-V) — hydrocortisone valerate ointment 0.2 %, triamcinolone acetonide cream 0.1 %,

betamethasone dipropionate lotion 0.02 %, betamethasone valerate cream 0.1 %, fluocinonide acetonide cream 0.025 %, hydrocortisone butyrate

cream 0.1 %, hydrocortisone valerate cream 0.2 %, triamcinolone acetonide lotion 0.1 % and others;

Low potency topical corticosteroids (classes VI-VII) — betamethasone valerate lotion 0.05 %, fluocinolone acetonide solution 0.01 %,

hydrocortisone acetate cream (1 %), methylprednisolone acetate cream 0.25 % and others.
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3. Evaluation of the HPAA function

It is important that in case of urgent or emergent
surgery no HPAA evaluation is necessary. All patients
therefore who have a risk of perioperative Al require
empirical additional doses of steroids.

The additional dosing is based off the type and
expected duration of the operation and presented in
Table 2.

4. Evaluation of morning serum cortisol

The evaluation of morning (before 8 am) serum
cortisol is proposed as a screening method for assess-
ing the probability of secondary AI [17, 18]. It is
extremely unreliable however and is uninformative in
steroid taking patients, so it is rarely used in clinical
practice.

5. ACTH Stimulation Tests

A so — called “short” test implies the use of synacten
which is an ACTH synthetic analog (currently not regis-
tered in Russia). The test can be carried out at any time of
day regardless of meals. First, a blood sample is obtained
to determine the initial level of cortisol. Then, a solu-
tion of synacten (250 mcg in 5 ml of saline) is injected
intravenously, slowly, in the course of two minutes. After
30 minutes, a second blood sample is obtained and the
cortisol level is measured.

The cortisol level >18 mcg/dl (497 nmol/l) in the
second sample indicates a sufficient reserve of the adre-
nal glands, and additional doses are not required peri-
operatively [19, 20]. Patients with an insufficient adrenal
reserve should receive additional doses (Table 2).

The ACTH stimulation test may be normal in
patients with acute ACTH deficiency (for example,
within 2-4 weeks after pituitary surgery). In this case
the indicators of the HPAA function will be distorted
[21]. In these patients, an insulin tolerance test or
metyrapone stimulation can be performed to assess
the HPAA. These tests however are difficult to perform
in real clinical practice. Therefore, patients who have
recently undergone pituitary surgery and have a risk
of acute ACTH deficiency are recommended empirical
additional doses of steroids.

6. Application of etomidate

Etomidate was previously widely used in anesthe-
sia; however, it showed an inhibitory effect over the ste-
roid synthesis, resulting in acute AI [22]. In this regard,

etomidate should be avoided, especially in patients with
a risk of adrenal suppression and Al If etomidate is still
used, the patients should receive steroids perioperatively
and/or be carefully monitored for any clinical signs of
AI[23].

In patients with possible suppression of the HPAA
function, the presence of unexplained nausea, vomit-
ing, hypotension, orthostatic hypotension, changes in
mental status, hyponatremia or hyperkalemia require a
random cortisol test. Regarding the urgency, empirical
therapy with additional steroids may be required. It is
important that the numerous postoperative stressors,
such as infection, myocardial infarction, bleeding or
other complications, may call for the introduction of
additional steroids.

(. Assessment of the type and duration
of the operation.

The most common schemes of perioperative steroid
dosing the approximate doses are indicated in Table 2.

8. Potential side effects of steroids

in the perioperative period

In addition to the increased risk of infectious compli-
cations and suppression of the HPAA function, there are
some other potential adverse effects of steroids, affecting
the results of surgical intervention [7]:

o poor wound healing;

o thinning of the skin, easy tissue injury, fragility of
superficial blood vessels (for example, moderate
pressure can cause a hematoma or ulceration of
the skin, removing the patch can tear the skin, and
sutures can tear the intestinal wall);

risk of fractures,

o increased gastrointestinal

bleeding or ulcers, hyperglycemia; arterial

hypertension; fluid retention.

9. The risk of infectious complications
against the background of the use of steroids.

In steroid taking patients a careful monitoring is
required postoperatively for the timely detection of
infectious complications. This includes the control of
WBC, C-reactive protein and procalcitonin levels. It also
shouldn’t be omitted that steroids can suppress a febrile
reaction.

In knee and hip replacement surgery, the “safe dose”
in regard to the risk of infectious complications should
not exceed 10 mg of prednisone a day [3] or 20mg a
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Low risk
No stress doses required
Taking any dose of corticosteroids

for less than 3 weeks

Morning doses of less than 5
mg/day any length of time

Taking less than 10 mg every
other day

*All doses are given in prednisolone
equivalents

Urgent or emergency
surgery

High risk
Stress doses are necessary

Taking more than 20 mg/day for more
than 3 weeks

Any patient on glucocorticoids who
has clinical Cushing’s syndrome

Assess the risk — elective
surgery algorithm

Risk assessment impossible —
stress dosing

Special groups

Function of the hypothalamic—
pituitary—adrenal axis assessment

Intermediate patients
- 5 to 20 mg of prednisone for more than three
weeks
- 5 mg daily taking in the evening

Patients who are currently off glucocorticoids
but used them in the past year
Inhaled and topical glucocorticoids
* Taking fluticasone > 750 mcg daily more than
3 weeks prior to surgery
* >2 g/day of high potency or super high
potency topical corticosteroids (class I-ll) for
more than 3 weeks prior to surgery
* Any patient on glucocorticoids who has
clinical Cushing’s syndrome

Intraarticular and spinal injections
- 3 or more intraarticular or spinal
glucocorticoid injections within 3
months prior to surgery or those who appear
Cushingoid on exam

Scheme 3. Perioperative risk assessment of adrenal insufficiency

day according to other sources [1]. This applies to
patients who have been taking steroids for a long time.
It remains unclear whether there is a “safe period” for
short-term steroid use in the preoperative period. The
data, although limited, shows the detection of immu-
nosuppression after two weeks of 20 mg of prednisone
a day [1].

Thus, to reduce the risk of infectious complications, it
is advisable to adjust the dose of steroids to the 10 mg/day
target. Dose adjustment should be started 3-6 months
before the elective surgery [24].

In patients who cannot reduce the dose because of
the risk of deterioration, it is especially important to
ensure thorough sterility and treatment of the skin, tight
covering and proper antibiotic prophylaxis [2].

A normal dose of steroids exceeding 10-20 mg/day
is not only associated with the risk of infections, but
also indicates high activity of the disease, which in itself
carries a risk [3]. In patients undergoing high-dose ste-
roid therapy, the elective surgery is recommended to be
postponed until better control of the disease activity,
allowing to reduce the dose of steroids. If the surgery
is performed for emergency indications, it is necessary
to provide enhanced prevention of infectious complica-
tions, as well as Al [2]

Nonsteroidal
anti-inflammatory drugs

(NSAIDs)

It is recommended to cancel NSAIDs before surgery
for a period of time amounting to 3-5 half-lives (Table 5)
with the aim of platelet function recovery. Temporary
withdrawal of NSAIDS allows to avoid the most common
side effect of this class (an increased risk of bleeding; in
particular, gastrointestinal bleeding as well as bleeding in
the area of the surgical wound).

It is believed that celecoxib does not affect the func-
tion of platelets, thus assumed the safest NSAID in terms
of the risk of bleeding [26].

At the same time, it is known that there is a poor cor-
relation between the half-life and COX-1 inhibition and
decrease in platelet function. In addition, the relation-
ship between the duration of NSAIDs withdrawal and
intra- and postoperative clinically significant bleeding is
not clearly defined. It was found that for most NSAIDs,
platelet function normalizes within three days after paus-
ing, which suggests that NSAIDs should be discontinued
at least three days before surgery. Ibuprofen can be dis-
continued 24 hours before surgery [27].

It is possible to resume taking NSAIDs 2-3 days after
surgery, provided the patient’s condition is stable [2].
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Table 5. The half-life of NSAIDs [24]

NSAIDs Half-life, h Withdrawal time before surgery

Ibuprofen 1,6-1,9 10 hours

Naproxen 12-15 3 days

Diclofenac 2 10 hours
Indomethacin 4.5 1 days

Piroxicam 30 6 days

Etodolac 6-7 1,5 days
Nabumetone 24-29 6 days

Celecoxib 11 Withdrawal not required
Meloxicam 15-20 5 days

If the patient needs NSAIDs perioperatively and the
risk of adverse effects is high, it is possible to switch from
a medication with a long-lasting effect to the one with
a shorter half-life (Table 5). At the same time, it is not
recommended to use selective COX-2 inhibitors for the
reasons of cardiovascular safety.

If pain relief is necessary and NSAIDs use is objec-
tionable, it is recommended to consider paracetamol,
tramadol or opioids as an alternative.

In addition, it is necessary to check with patients
whether they take any medications and supplements on
their own. Many supplements can affect platelet func-
tion, increasing the risk of bleeding or interact with anes-
thesia (such as ginkgo biloba, ginger, etc.) [9]

Conclusion

This article provides a review of current guidelines
and recommendations for the perioperative adminis-
tration of the main medications used in rheumatology.
The dose adjustment for NSAIDs and steroids is recom-
mended to be carried out in advance. It is not required
to withdraw or adjust DMARDs in most cases, and there
are special instructions for the perioperative use of
biologics.

The perioperative management of infectious,
thromboembolic and cardiovascular risks, as well as
the impact of some special conditions characteris-
tic to RD, will be reviewed in the second part of the
publication.

Bknap aBTopoB:

Bce aBTOpbI BHEC/IM CYL€CTBEHHbIN BK/1aZ, B MOArOTOBKY paboTbl, Mpoy/n
1 0A06punu GrHaNbHYIO BEPCUIO CTaTbU Nepes nybavKaLuei

Nanuna B.B. (ORCID ID: https://orcid.org/0000-0002-4262-4060):
KOHLLeNuMaA 1 An3aiiH cTaTby, peAaKTMpOBaHKe TeKcTa, 0630p nybavKa-
Lui No TeMe, B3aMMO/EeNCTBIE aBTOPOB

Bopucosckas C.B. (ORCID ID: https://orcid.org/0000-0002-9365-
1472): Hay4Has KOHCY/IbTaLus, PeAaKTUPOBaHMe TeKCTa
CkpunHuyeHko 3.A. (ORCID ID: https://orcid.org/0000-0001-6321-
8419): KoHuenuusa cTaTbu, 0630p My6/AMKaLWii MO TeMe, B3aMMoOAei-
CTBWE aBTOPOB

3ttuHrep O.A. (ORCID ID: https://orcid.org/0000-0002-1237-3731):
Hay4Has KOHCY/bTaLusA, peaKTUpoBaHMe TeKcTa

Magxesa T.M. (ORCID ID: https://orcid.org/0000-0003-0877-9672):
Hayy4Has KOHCy/IbTaLusA, peakTUpoBaHue TeKcTa

Hukutun W.T. (ORCID ID: https://orcid.org/0000-0003-1699-0881):

peAaKTMpoBaHMe TEKCTa, yTBEpXaeHne ¢MHaI1bHOFO BapuaHTa CTaTbU

Author Contribution:

All the authors contributed significantly to the study and the article, read
and approved the final version of the article before publication

Lyalina V.V. (ORCID ID: https://orcid.org/0000-0002-4262-4060):
concept and design of the article, review of literature, authors interaction,
text editing

Borisovskaya S.V. (ORCID ID: https://orcid.org/0000-0002-9365-
1472): scientific advising, text editing

Skripnichenko E.A. (ORCID ID: https://orcid.org/0000-0001-6321-
8419): concept of the article, review of literature, authors interaction
Ettinger O.A. (ORCID ID: https://orcid.org/0000-0002-1237-3731):

scientific advising, text editing




Apxub BHyTpeHHei MeAnumHbl ® Ne 1 o 2022

OB3OPHBIE CTATbHU

Padzheva T.M. (ORCID ID: https://orcid.org/0000-0003-0877-9672):

scientific advising, text editing

Nikitin I.G. (ORCID ID: https://orcid.org/0000-0003-1699-0881): text

editing, approval of the final version of the article

Cnucok nautepatypsi/ References:

1.

Goodman S.M., Springer B., Guyatt G. et al. 2017 American College
of Rheumatology/American Association of Hip and Knee Surgeons
Guideline for the Perioperative Management of Antirheumatic
Medication in Patients With Rheumatic Diseases Undergoing Elective
Total Hip or Total Knee Arthroplasty. Journal of Arthroplasty. 2017;
32(9): 2628-2638. doi: https://doi.org/10.1002/art.40149
Gualtierotti R., Parisi M., Ingegnoli F. Perioperative Management of
Patients with Inflammatory Rheumatic Diseases Undergoing Major
Orthopaedic Surgery: A Practical Overview. Advances in Therapy.
2018; 35(4): 439-456. doi: https://doi.org/10.1007/s12325-018-
0686-0

AmupgxaHosa B.H. KnnHnyeckune pekomeHaauuv no nepuone-
paLMOHHOMY Be/JleHIO NaLMEeHTOB C PEeBMATOU/HbBIM apTPUTOM,
HYXAQIOLNXCA B SHAOMPOTE3UPOBAHMUM KPYMHbIX CYCTABOB HUXHUX
KOHeyHocTel. Accoymnaumn pesMaTtonoros Poccuu. 2016; 8.
[3nekTpoHHsiit pecypc]. URL: https://rheumatolog.ru/experts/
klinicheskie-rekomendacii. (sata o6paweHus: 15.04.2021).
Amirdzhanova V.N. Clinical guidelines for the perioperative
management of patients with rheumatoid arthritis

requiring large joints arthroplasty. Russian Association of
Rheumatologists. [Electronic resource]. URL: https://rheumatolog.
ru/experts/klinicheskie-rekomendacii. (date of the application:
15.04.2021) [In Russian].

Strand V., Ahadieh S., French J. et al. Systematic review and meta-
analysis of serious infections with tofacitinib and biologic disease-
modifying antirheumatic drug treatment in rheumatoid arthritis
clinical trials. Arthritis Research & Therapy. 2015; 17. doi: https://doi.
org/10.1186/5s13075-015-0880-2

Singh J.A., Cameron C., Noorbaloochi S. et al. Risk of serious infection
in biological treatment of patients with rheumatoid arthritis:

a systematic review and meta-analysis. Lancet. 2015; 386(9990):
258-265. doi: https://doi.org/10.1016/s0140-6736(14)61704-9
Bongartz T., Halligan C.S., Osmon D.R. et al. Incidence and Risk
Factors of Prosthetic Joint Infection After Total Hip or Knee
Replacement in Patients With Rheumatoid Arthritis. Arthritis &
Rheumatism-Arthritis Care & Research. 2008; 59(12): 1713-1720.
doi: https://doi.org/10.1002/art.24060

Hamrahian A.H., Roman S., Milan S. The management of the surgical
patient taking glucocorticoids. 2019. [Electronic resource]. URL:
https://www.uptodate.com/contents/the-management-of-the-
surgical-patient-taking-glucocorticoids?topicRef=1826&source=s
ee_link (date of the application: 15.04.2021).

Marik P.E., Varon J. Requirement of Perioperative Stress Doses

of Corticosteroids A Systematic Review of the Literature.

9.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Archives of Surgery. 2008; 143(12): 1222-1226. doi: https://doi.
org/10.1001/archsurg.143.12.1222

Tannep K.H., Ann K.[l. MepuonepaTvBHOe BeAeHWe NaLMEHTOB

C peBMaTU4eCKMMM 3a60/1eBaHUAMN. CeKpeTbl peBMaTO/IOrUN.
Ax.Yact C. [90TAP-Megua. 2018; 111-118.

Tailer K.N., Din K.D. Perioperative management of patients with
rheumatic diseases. Rheumatology Secrets. Sterling West GEOTAR-
Media. 2018; 111-118 [In Russian].

Axelrod L. Perioperative management of patients treated with
glucocorticoids. Endocrinology and Metabolism Clinics of North
America. 2003; 32(2): 367. doi: https://doi.org/10.1016/s0889-
8529(03)00008-2

Todd G.R. G., Acerini C.L., Ross-Russell R. et al. Survey of adrenal
crisis associated with inhaled corticosteroids in the United

Kingdom. Archives of Disease in Childhood. 2002; 87(6): 457-461.
doi: https://doi.org/10.1136/adc.87.6.457

Tempark T., Phatarakijnirund V., Chatproedprai S. et al. Exogenous
Cushing's syndrome due to topical corticosteroid application: case
report and review literature. Endocrine. 2010; 38(3): 328-334.

doi: https://doi.org/10.1007/s12020-010-9393-6

Duclos M., Guinot M., Colsy M. et al. High risk of adrenal insufficiency
after a single articular steroid injection in athletes. Medicine

and Science in Sports and Exercise. 2007; 39(7): 1036-1043.

doi: https://doi.org/10.1249/mss.0b013e31805468d6

Kay J., Findling J.W., Raff H. Epidural triamcinolone suppress the
pituitary-adrenal axis in human- subjects. Anesthesia and Analgesia.
1994;79(3): 501-505. doi: https://doi.org/10.1213/00000539-
199409000-00017

Habib G., Khazin ., Jabbour A. et al. Simultaneous Bilateral Knee
Injection of Methylprednisolone Acetate and the Hypothalamic-
Pituitary Adrenal Axis: A Single-Blind Case-Control Study. Journal
of Investigative Medicine. 2014; 62(3): 621-626. doi: https://doi.
0org/10.2310/jim.0000000000000048

Lansang M.C., Farmer T., Kennedy L. Diagnosing the unrecognized
systemic absorbtion of intra-articular and epidural steroid injections.
Endocrine Practice. 2009; 15(3): 225-228.

doi: https://doi.org/10.4158/ep.15.3.225

Hagg E., Asplund K., Lithner F. Value of basal plasma-cortisol

assays in the assessment of pituitary-adrenal insufficiency.

Clinical Endocrinology. 1987; 26(2): 221-226. doi: https://doi.
org/10.1111/j.1365-2265.1987.tb00780.x

Schmidt I.L., Lahner H., Mann K., Petersenn S. Diagnosis of adrenal
insufficiency: Evaluation of the corticotropin-releasing hormone test
and basal serum cortisol in comparison to the insulin tolerance test
in patients with hypothalamic-pituitary-adrenal disease. Journal

of Clinical Endocrinology & Metabolism. 2003; 88(9): 4193-4198.
doi: https://doi.org/10.1210/jc.2002-021897

Dekkers O.M., Timmermans J.M., Smit ].W. A. et al. Comparison of the
cortisol responses to testing with two doses of ACTH in patients with
suspected adrenal insufficiency. European Journal of Endocrinology.

2011; 164(1): 83-87. doi: https://doi.org/10.1530/eje-10-0621

33



34

REVIEW ARTICLES

The Russian Archives of Internal Medicine @ Ne 1 e 2022

20.

21.

22.

23.

24.

Dickstein G., Saiegh L. Low-dose and high-dose adrenocorticotropin
testing: indications and shortcomings. Current Opinion in
Endocrinology Diabetes and Obesity. 2008; 15(3): 244-249.

doi: https://doi.org/10.1097/med.0b013e3282fdf16d

Borst G.C., Michenfelder H.]., Obrian J.T. Discordant cortisol
response to exogenous ACTH and ibsulin-induced hypoglycmia

in patients with pituitary disease. New England Journal

of Medicine. 1982; 306(24): 1462-1464. doi: https://doi.
org/10.1056/nejm198206173062405

Wagner R.L., White P.F., Kan P.B. et al. Inhibition of adrenal
steroidogenesis by the anecthetic etomidate. New England Journal
of Medicine. 1984; 310(22): 1415-1421. doi: https://doi.org/10.1007/
bf03315645

Murray H., Marik P.E. Etomidate for endotracheal intubation in
sepsis — Acknowledging the good while accepting the bad. Chest.
2005; 127(3): 707-709. doi: https://doi.org/10.1378/chest.127.3.707
AmupgaxaHosa B.H., Makapos M.A., banvk E.N. v ap. Mepronepa-

UMOHHOE BejgeHune 60/1bHbIX peBMaToOUAHBLIM apTPUTOM. Hay'-IHO-

npakTuyeckas pesmatonorus. 2014; 52: 366-375. doi: http://dx.doi.

25.

26.

27.

0rg/10.14412/1995-4484-2014-366-375

Amirdzhanova V.N., Makarov M.A., Byalik E.I. et al. Perioperative
management of patients with rheumatoid arthritis. Scientific and
practical rheumatology. 2014. 52: 366-375. [In Russian] doi: http://
dx.doi.org/10.14412/1995-4484-2014-366-375

Leopold S.S., Casnellie M.T., Warme W.J. et al. Endogenous

cortisol production in response to knee arthroscopy and total knee
arthroplasty. Journal of Bone and Joint Surgery-American Volume.
2003; 85A(11): 2163-2167. doi: https://doi.org/10.2106/00004623-
200311000-00016

Huang Y.M., Wang C.M., Wang C.T. et al. Perioperative celecoxib
administration for pain management after total knee arthroplasty —
A randomized, controlled study. Bmc Musculoskeletal Disorders.
2008; 9. doi: https://doi.org/10.1186/1471-2474-9-77

Axford J.S. Preoperative evaluation and perioperative management
of patients with rheumatic diseases. 2021. [Electronic resource].
URL: https://www.uptodate.com/contents/preoperative-evaluation-
and-perioperative-management-of-patients-with-rheumatic-

diseases#H11 (date of the application: 15.04.2021).




