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ABSTRACT

At least 50 percent of patients undergoing surgery take medications on a
regular basis. Anesthesiologists in the preoperative assessment of the
surgical patient often must decide if chronic medications should be
continued in the perioperative period. Unfortunately, there are few
outcome data about the majority of medications taken in the perioperative
period. The evidenced-based medical literature shows great variability in
the attitude taken by different centers regarding the patient’s taking of
chronic preoperative medication. This lack of medical evidence is reflected
by the large variation in perioperative management recommendations.
This topic will focus on medications known to have perioperative effects,
those known to interact with anesthetic agents, and those in common use.
The present article aims to provide an evidenced-based review of
perioperative chronic medication management. Emphasis is placed on the
importance of specific recommendations for medication management by
different categories of therapeutic agents: cardiovascular, gastrointestinal,
pulmonary and endocrine agents. Medications affecting kidney function,
psychotropic agents, chronic opioid therapy, rheumatologic and neurologic
agents, medications for benign prostatic hypertrophy, herbal medications,
and antiretroviral agents have been reviewed.

The management of patients taking glucocorticoids, oral diabetic agents
and insulin preoperatively and agents affecting hemostasis is complex and
should not be discussed in this paper because probably they should need
and specific protocol en each center.

The recommendations in this review are to a large degree expert opinion,
based on information from other review and textbooks, along with clinical
experience and theoretic considerations.
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Introduction

Currently the demand for surgical and anaesthetic
procedures is increasing. More than 50 percent of the
interventions are carried as major outpatient surgery,
and at least 50% of the patients take regularly a
pharmacological treatment'-4. Medication errors and
their side effects are a major cause of morbidity with
clinical and economic consequences for both patients and
society. More than half of these errors originate in the
processes of care transition, that is, when there is a
change in the professional responsible for the patient
throughout the therapeutic process. If we are also dealing
with surgical patients, the problem is aggravated, since it
is essential to manage chronic medication during
hospitalization and upon discharge from hospital, making
an individualized assessment of the benefit/risk of
maintaining or suspending the medication in each case,
depending on the surgical procedure to be performed>.

The following principles inform the management of
chronic medications in the perioperative period:

- A complete medication history should be obtained, and
all clinicians involved in patient management (eg,
surgeon, anesthesiologist, medical consultants) should
review the medication history. Medication use reported
by the patient should be verified (medication
reconciliation) to address accuracy of drugs and doses>.
This  should include all over-the-counter and
herbal/complementary  medications, as well as
prescription drugs. In addition, substance use information
(including alcohol, nicotine, and illicit drugs) should be
elicited.

- Medications associated with known medical morbidity if
withdrawn abruptly should be continued in the
perioperative period or tapered if feasible. Intravenous,
transdermal, or transmucosal medicines should be
substituted when absorption will be impaired because of
loss of gastrointestinal function or restrictions on oral
intake. Medications thought to increase the risk of
anesthetic or surgical complications and not essential for
the short-term should be held through the perioperative
period3. Other medications can be discontinued or
continued based upon clinician judgment.

- The many medications administered perioperatively
during a relatively short period increase the potential for
drug-drug interactions.

- The metabolism and elimination of medications and their
metabolites may be altered during the perioperative
period. In particular, gastrointestinal absorption of oral
medications may be impaired due to changes in
splanchnic blood flow and edemas.

- The majority of medications can be resumed once the
patient is able to tolerate oral intake. The main
exceptions to this are medications that impact the
bleeding or thromboembolic risk and are discussed in
detail in the relevant medication sections below.

This article is an update on recent management issues in
perioperative chronic medication management. Evidence
is synthesized from different resources: Continuous review
of journals, electronic searching of databases (including
Medline and Cochrane Library), as well as other sources
of information based in a large degree expert opinion,
based on information from other review and textbooks,
along with  clinical experience and theoretic
considerations.

1. Cardiovascular Medications

For elective surgery, preoperative planning and care
should be optimized to reduce risk and minimize the need
for acute changes in medication management
perioperatively. For example, we have to suggest control
of clinical signs of heart failure (HF) for one week or
longer preoperatively if time permits. Although the
optimum intraoperative blood pressure target is unclear,
episodes of either hypotension or hypertension should be
avoided or promptly treated to minimize the potential for
adverse cardiovascular and cerebrovascular outcomes®.

Beta blockers

eBenefit/risk: Beta blockers have a number of potential
beneficial effects when taken perioperatively. Beta
blockers reduce ischemia by decreasing myocardial
oxygen demand due to increased catecholamine release.
They may also help prevent or control arrhythmias.
Patients who take beta blockers chronically for
management of angina are at risk of ischemia with
withdrawal of beta blockade. Acute withdrawal of a
beta blocker pre- or postoperatively can lead to
substantial morbidity and even mortality7-°. Withdrawal
issues are of less concern when beta blockers are used
for hypertension or migraine prophylaxis.

Whether to initiate beta blockers as prophylaxis for
ischemia in the perioperative period in patients at
increased risk for coronary disease is complex and it is
not discussed in this paper'®. Potential adverse effects of
perioperative beta blockade include bradycardia and
hypotension. Nonselective beta blockers can interact with
epinephrine, used for infiltration anesthesia or
management of intraoperative anaphylaxis'!.

e Continue/discontinue: In light of the potential benefits
of perioperative beta blockade, minimal adverse effects,
and consequences of acute withdrawal, beta blockers
should be continued in the perioperative period and
continued throughout the hospital stay. The dose of the
beta blocker should be closely regulated throughout the
perioperative period to maintain the blood pressure and
heart rate (rate-pressure product) below the patient's
ischemic threshold.

Since adequate beta blockade can take weeks to
achieve safely in patients with systolic heart failure,
initiation of beta blockade in the preoperative period
only should be initiated if acute decompensated heart
failure is not present and surgery can be substantially
delayed. If surgery is urgent, it is better postponing beta
blockade until a later date.

Alpha 2 agonists

oBenefit/risk: Although earlier smaller randomized trials
suggested that centrally acting sympatholytic drugs such
as clonidine may improve perioperative outcomes'2-14,
the larger POISE-2 randomized trial in 10,010 patients
undergoing noncardiac surgery found that preoperative
initiation of low-dose clonidine resulted in increased harm
(no change in mortality or myocardial infarction but
increase in clinically significant hypotension and nonfatal
cardiac arrest)'3. A sub study of the trial also found no
benefit of perioperatively administered clonidine in
reducing the risk of acute kidney injury'e.

For patients already taking clonidine, abrupt withdrawal
of clonidine can precipitate rebound hypertension!’. This
usually occurs after abrupt cessation of fairly large oral
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doses (eg, greater than 0.8 mg/day) but has also been
noted in patients using transdermal clonidine8.
eContinue/discontinue: Given the possible negative
consequences of withdrawal, alpha 2 agonist drugs
should be continued in the perioperative period, but not
initiated.

Calcium channel blockers

e Benefit/risk: Data are limited regarding the risks and
benefits of calcium channel blockers in the perioperative
setting. Small trials have shown a more stable
intraoperative hemodynamic profile in patients treated
with continuous diltiazem, compared with placebo, during
coronary bypass surgery'?, but these studies are not
large enough to demonstrate improved outcomes.
Wijeysundera et al.20 in an observational study,
continued use of calcium channel blockers was associated
with reduced mortality for patients undergoing cardiac
surgery. A meta-analysis found that use of calcium
channel blockers was associated with reduced ischemia
and atrial arrhythmia in patients undergoing noncardiac
surgery?!,

There are no serious interactions between calcium channel
blockers and anesthetic agents?2. A withdrawal syndrome
is not typical of calcium channel blockers, although abrupt
discontinuation of these drugs has been reported to cause
severe vasospasm in patients undergoing coronary
revascularization23.

Concerns have been raised about a possible association
between calcium channel blockers and an increased risk
of bleeding?4. A randomized trial in valvular surgery
patients found that, compared with placebo, patients
receiving nimodipine had increased bleeding?5. Reports
conflict on whether there is a greater incidence of anemia
in patients receiving calcium channel blockers after hip
surgery2627, Two large trials in cardiac surgery patients
did not find any association between bleeding risk and
use of calcium channel blockers28.
eContinue/discontinue: Despite little data regarding
calcium channel blockers during the perioperative period,
these agents appear safe and have theoretic benefit;
data regarding bleeding risk are contradictory. Thus,
calcium channel blockers are recommend to be continued

in patients who are already taking them
preoperatively29.
Angiotensin-Converting enzyme inhibitors and

angiotensin Il receptor blockers

oBenefit/risk: The management of patients taking
angiotensin-converting enzyme (ACE) inhibitors and
angiotensin |l receptor blockers (ARBs) preoperatively is
controversial. ACE inhibitors and ARBs can theoretically
blunt the compensatory activation of the renin-
angiotensin system during surgery and result in prolonged
hypotension. Also, the effect of these drugs may be
different in noncardiac and cardiac surgery as well as
with general and neuraxial anesthesia.

Data regarding use of ACE inhibitors and ARBs in the
perioperative period are inconsistent, with many studies
indicating some increased risk for peri- and
postoperative hypotensive episodes but variable
adverse effect on cardiovascular outcomes or respiratory
outcomes when the medications are continued?30-34,
eContinue/discontinue: We should individualize the
decision to continue or discontinue ACE inhibitors based

on the indications for the drug, the patient's blood
pressure, and the type of surgery and anesthesia
planned. For most patients, we usually withhold them on
the morning of surgery. However, when the indication is
for heart failure or poorly controlled hypertension, we
continue them to avoid further exacerbation of these
conditions. Many anesthesiologists may prefer to withhold
these medications on the morning of surgery based on
concerns about possible hypotension, and in such cases
when we favor continuation, we inform the
anesthesiologist of our justification.

We recommend resuming these agents as soon as
possible postoperatively, as failure to restart ARBs within
48 hours after surgery has been associated with
increased 30-day mortality. As above, most findings
suggest that continuing ACE inhibitors up to the time of
surgery increases perioperative hypotension but possibly
reduces the incidence of postoperative hypertension.

Diuretics

oBenefit/risk: The two major physiologic effects of
concern of loop and thiazide-type diuretics are
hypokalemia and hypovolemia. Hypokalemia can
theoretically increase the risk of perioperative
arrhythmia, although observational studies of patients
with structural heart disease have failed to find such a
relationship333¢,  Additionally, hypokalemia  might
potentiate the effects of muscle relaxants used during
anesthesia, as well as provoke paralytic ileus.

Systemic vasodilatation induced by anesthetic agents
may cause hypotension in patients who are
intravascularly depleted from diuretics. However, in a
study of elective, noncardiac surgeries in patients
chronically treated with furosemide, the administration of
furosemide on the day of surgery did not significantly
increase the risk for intraoperative hypotension3”.

e Continue/discontinue: There is no consensus on whether
diuretics should be discontinued prior to elective surgery?2.
Our approach depends upon the reason for diuretic use
and on an individual patient's history:

- We advise patients who are taking diuretics for
hypertension to hold the medication on the morning of
surgery. Diuretics may theoretically increase the risk of
intraoperative hypotension, and although unlikely to
occur in patients on chronic therapy, it is reasonable to
hold the medication for this reason.

- For patients receiving diuretic therapy to treat heart
failure, diuretic continuation is based upon assessment of
volume status, which should be evaluated and optimized
preoperatively whenever possible. For patients with well-
controlled heart failure and stable volume status, we
generally recommend holding the morning dose of
diuretic on the day of surgery. For patients with heart
failure in whom fluid balance has historically been more
difficult to control, we recommend continuing the diuretic
without interruption.

If diuretics are held the morning of surgery and volume
overload develops, a quick diuresis can be initiated by
intravenous administration perioperatively. For patients
who require perioperative diuretics, clinicians should pay
close attention to potassium replacement.

Non-statin hypolipidemic agents
oBenefit/risk: Niacin and fibric acid derivatives
(gemfibrozil, fenofibrate) cause myopathy and
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rhabdomyolysis. The risk is higher when these agents are
used in combination with statins, and surgery may also
increase the risk of myopathy Lipid-lowering agents that
are bile sequestrants (cholestyramine and colestipol)
interfere with bowel absorption of multiple medications
that may be required perioperatively. The benefits or
risks of ezetimibe in the perioperative period are
unknown.

eContinue/discontinue: The most appropriate is a
temporary discontinuation of niacin, fibric acid
derivatives, bile  sequestrants, and  ezetimibe
perioperatively. Discontinuation is likely to be safe since
these agents are given for the goal of long-term
reduction in vascular morbidity38. The optimal interval to
discontinue these agents before surgery is unknown. They
should be stopped the day before surgery to allow for
drug elimination.

Digoxin

e Benefit/risk — Studies on digoxin in the perioperative
period are limited. The two indications for digoxin are to
prevent hospitalization and readmission in patients with
reduced left ventricular function and to control ventricular
response in atrial fibrillation. One study found
perioperative use of digoxin to be a predictor of
postoperative ischemia, but this was probably because it
was a marker of underlying cardiac disease3?. A
subgroup analysis of patients undergoing intrathoracic
surgery found that digoxin decreased the incidence of
postoperative supraventricular arrhythmias4°,

e Continue/discontinue — Digoxin should be continuing
perioperatively. Obtaining a drug level preoperatively
is not usually required.

Recommendations for perioperative management of
cardiovascular agents are summarized in the table 1.
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Table 1: Perioperative management of cardiovascular agents.

Name or class of
drug

Clinical considerations

Recommended strategy for surgery with
brief NPO state

Recommended strategy for surgery with
prolonged NPO state

Beta blockers

Abrupt withdrawal can result in hypertension, tachycardia and
myocardial ischemia.

Perioperative initiation can prevent postoperative myocardial
ischemic events in patients with significantly-increased cardiac
risk but may increase risk for stroke

Continue therapy up to and including day
of surgery

Continue therapy up to and including day of
surgery. Substitute IV propranolol, metoprolol, or
labetalol during NPO state.

Alpha 2 agonists

Withdrawal can cause extreme hypertension and myocardial
ischemia.

Continue therapy up to and including day
of surgery

Continue therapy up to and including day of
surgery. Substitute transdermal clonidine.

Calcium channel
blockers

Conflicting evidence on whether there is an increased risk of
bleeding.

Continue therapy up to and including day
of surgery

Continue therapy up to and including day of
surgery. No IV substitution necessary unless poor
hemodynamics (hypertension or arrhythmia).

ACE inhibitors and
angiotensin receptor
blockers

Continuation can result in hypotension.

Continue therapy up to day of surgery
and hold morning dose unless indication is
heart failure or poorly controlled
hypertension.

Continue therapy up to day of surgery and hold
morning dose unless indication is heart failure or
poorly controlled hypertension.Use parenteral
enalapril as needed in postoperative period

cardiovascular protection.

Diuretics Continuation can result in hypovolemia and hypotension. For the majority of patients we continue Continue therapy up to day of surgery but
therapy up to day of surgery but hold discontinue morning dose. However, for patients
the morning dose. For patients with heart with heart failure whose fluid balance is difficult
failure whose fluid balance is difficult to to manage, we often continue the diuretic without
manage, we often continue the diuretic interruption. Use parenteral forms as needed in
without interruption. postoperative period

Statins Continuation may elevate risk of myopathy, but provides Continue statins Continue statins

Non-statin lipid-
lowering agents

Niacin and fibric acid derivatives may cause rhabdomyolysis.
Bile acid sequestrants interfere with absorption of other
medications.

Discontinue day before surgery

Discontinue day before surgery. Resume with oral
intake.

NPO: nil per os (nothing by mouth); IV: intravenous; ACE: angiotensin-converting enzyme.
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2. Gastrointestinal Agents

H2 blockers and proton pump inhibitors

eBenefit/risk: There are several potential advantages of
continuing H2 blockers or proton pump inhibitors
perioperatively. The stress of surgery and other
conditions (eg, mechanical ventilation and intensive care
unit stay can increase the risk of stress-related mucosal
damage, which may be minimized by administration of
these drugs. In addition, gastric aspiration during
anesthesia, though rare, can lead to severe pulmonary
injury. Both H2 blockers and proton pump inhibitors
decrease gastric volume and raise gastric fluid pH,
thereby reducing the risk of chemical pneumonitis from
aspiration4142,

Although H2 blocker therapy is generally safe, rare
central nervous system (CNS) reactions including confusion
and delirium are associated with the use of intravenous
H2 blockers in critically ill postoperative patients43,

Patient risk factors for CNS reactions include advanced
age, organ dysfunction, and preexisting cognitive
impairment. It is uncertain whether any H2 blocker is less
likely to cause CNS effects than others.

An increased risk of Clostridioides difficile infection has
been associated with proton pump inhibitor use.

Neither H2 blockers nor proton pump inhibitors have
been shown fo interact with common anesthetic agents,
although cimetidine can alter the metabolism of several
drugs.

eContinue/discontinue: Based upon the potential
benefits and lack of contraindications, patients who are
taking either H2 blockers or proton pump inhibitors should
remain on these medications in the perioperative period.

Recommendations for perioperative management of
these agents are summarized in the table 2.

Table 2: Perioperative management of gastrointestinal agents.

Name or class of drug

Clinical
considerations

Recommended
strategy for surgery
with brief NPO state

Recommended strategy for surgery
with prolonged NPO state

H2 blockers

No known adverse
effects.

Continue therapy up to
and including day of
surgery.

Continue therapy up to and including
day of surgery. Substitute IV forms
available for prolonged postoperative
NPO state.

Proton pump inhibitors
(PPIs)

May increase risk for
Clostridioides (difficile.

Continue therapy up to
and including day of
surgery.

Continue therapy up to and including
day of surgery. Substitute IV H2
blockers or IV PPIs for prolonged

postoperative NPO state.

NPO: nil per os (nothing by mouth); IV: intravenous; PO: per os (by mouth).

3. Pulmonary Agents

Inhaled beta agonists and anticholinergics
oBenefit/risk: Inhaled medications used to control
obstructive pulmonary disease, such as beta agonists
(albuterol, salmeterol, formoterol) and anticholinergics
(ipratropium, tiotropium), have been found to reduce the
incidence of postoperative pulmonary complications in
patients with asthma and chronic obstructive pulmonary
disease and should be continued perioperatively.
eContinue/discontinue: Beta agonists should be
continuing in the perioperative period, including the day
of surgery. The drugs can be administered through a
nebulizer or in the circuit of the ventilator when use of
metered-dose inhalers is not possible.

Theophylline

oBenefit/risk: There are no data indicating whether
continuation of theophylline in the perioperative period
decreases pulmonary complications. Theophylline has the
potential to cause serious arrhythmias and neurotoxicity
at a level just beyond the therapeutic range, and
theophylline metabolism is affected by many common
perioperative medications.

e Continue/discontinue: Theophylline medication should
be discontinued the evening before surgery.

Inhaled corticosteroids
eBenefit/risk: Patients with pulmonary disease who are
maintained on corticosteroids are at risk of adrenal

insufficiency if steroids are abruptly withdrawn,
particularly in the face of increased stress related to
surgery. Additionally, glucocorticoids in such patients may
be necessary to maintain optimal lung functions. The risk
of possible perioperative complications related to
glucocorticoids, including wound infections, is low44.
eContinue/discontinue: Both inhaled and systemic
glucocorticoids  should be continued during the
perioperative period.

Leukotriene inhibitors

e Benefit/risk: The leukotriene inhibitors zafirlukast and
montelukast help maintain asthma control but are not
used for acute therapy. The elimination half-life of these
agents is relatively short, but their effect on asthma
symptoms and pulmonary function continues for up to
three weeks after cessation of treatment45. There is no
evidence of a withdrawal syndrome with abrupt
stoppage of these agents. We are aware of no evidence
of harmful interactions of these drugs with anesthetics.

e Continue/discontinue: Leukotriene inhibitors should be
given on the morning of surgery and resumed when the
patient is tolerating oral medications.

Recommendations for perioperative management of
these agents are summarized in the table 3.
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Table 3: Perioperative management of pulmonary agents.

Clinical
considerations

Name or class of drug

Recommended strategy for
surgery with brief NPO
state

Recommended strategy for
surgery with prolonged NPO
state

No known adverse
effects.

Inhaled bronchodilators
(beta agonists and
anticholinergics)

Continue therapy up to and
including day of surgery.

Continue therapy up to and
including day of surgery. Use
nebulized forms if patient
unable to comply with
inhalation maneuverer.

No known adverse
effects but very
narrow range
between therapeutic
and toxic level.

Theophylline

Discontinue the evening
before surgery.

Discontinue the evening before
surgery. Resume with PO
intake. Use nebulized or
inhaled beta agonist or
anticholinergics.

No known adverse
effects.

Leukotriene inhibitors

Continue therapy up to and
including day of surgery.

Continue therapy up to and
including day of surgery and
resume when patient able to
take oral medications.

NPO: nil per os (nothing by mouth); PO: per os (by mouth).

4. Endocrine Medications

As we comment on above, the management of patients
taking glucocorticoids, oral diabetic agents, insulin
preoperatively, and other antidiabetic therapy (GLP-1
receptor agonists, Sodium-glucose cotransporter 2
inhibitors) is complex and should not be discussed in this

paper.

Oral contraceptives

eBenefit/risk: Oral contraceptives (OCs) are statistically
the most frequent cause of thrombosis in young women
due to their widespread use. The risk of thrombosis
increases within four months of initiation and decreases to
previous levels within three months of stopping treatment.
Surgery itself is a risk factor for thrombosis and
compounds the risk associated with oral contraceptive
use.

OCs with higher estrogen content (=35 mcg) have a
greater risk of thromboembolism compared with those
with lower estrogen content (<30 mcg). Nevertheless,
even the lower estrogen content pills are associated with
an increased risk of thrombosis4¢. Estrogen/progestin
patches also increase thrombosis risk. Risk also varies with
type of progestin.

eContinue/discontinue: In general, OCs should be
continued and provision of appropriate perioperative
thromboprophylaxis. In patients at higher risk for venous
thromboembolism (VTE) who are undergoing high-risk
surgery, discontinuation of OCs may be reasonable to
mitigate the additional VTE risk; if the decision is made
to discontinue, OCs should be stopped four weeks prior
to surgery. Women who discontinue OCs that are used
for contraceptive purposes should use an alternative
method of birth control, which should be continued for the
first week after resuming OCs postoperatively. If they
cannot or prefer not to use an alternative method,
continuing the OC is appropriate (with appropriate
perioperative  thromboprophylaxis). Prevention of
thromboembolic disease in the surgical patient s
discussed elsewhere.

We recommend a serum pregnancy test prior to surgery
in all women of childbearing age.

Estrogen-based hormone therapy. Postmenopausal
hormone therapy

o Benefit/risk: The estrogen content of preparations used
for postmenopausal hormone therapy (HT) is much lower
than in oral contraceptive pills. However, use of oral HT,
with estrogen alone or estrogen plus a progestin, still
appears to increase the risk of VTE47.48, Although a case-
control study did not find an increased risk of
thromboembolism in those undergoing arthroplasty who
received oral HT, the results may have been confounded
by patients at lower risk for thromboembolism being
more likely to be prescribed HT4%. Transdermal estrogen
does not appear to increase risk for VTE in the general
population, even among those with an elevated baseline
risk for VTE30-52; however, no data exist for surgical
patients.  The risks associated with temporary
discontinuation of hormone therapy are mainly discomfort
from hot flashes and other menopausal symptoms.
eContinue/discontinue:  Usually it should be
individualizing the  decision to  confinue  HT
perioperatively based on the VTE risk of the procedure
and the patient's preference, but overall we feel the risk
of continuing HT is relatively low. Ideally, individuals
undergoing procedures associated with moderate to high
risk for VTE should stop hormone therapy at least two
weeks prior to elective surgery and resume treatment
postoperatively once the period of elevated risk for VTE
has resolved. HT can be continued uninterrupted for
surgical procedures associated with a low risk of VTE.
Manufacturers recommend that estrogens should be
discontinued at least four to six weeks prior to a surgical
procedure with increased risk of VTE or during periods of
prolonged immobilization, but evidence to support this
recommendation is insufficient, particularly for HT, as
above.

Selective estrogen receptor modulators

oBenefit/risk: The indications for use of selective
estrogen receptor modulators (SERMs) such as tamoxifen
and raloxifene include breast cancer treatment, breast
cancer chemoprevention, and, at least for raloxifene, the
prevention and treatment of osteoporosis. Both tamoxifen

and raloxifene increase the risk of VTE3354, Brief
discontinuation of SERMs used for the
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prevention/treatment of osteoporosis or the prevention
of breast cancer is unlikely to result in harm. For patients
with breast cancer who are being treated with SERMs, the
risk of disease progression with preoperative cessation of
treatment is a consideration.

eContinue/discontinue: SERMs can be continued without
interruption for low- and moderate-risk surgeries while
providing appropriate VTE prophylaxis. For surgeries
with a high-risk of VTE, our approach depends upon the
specific SERM and the indication for its use:

- For patients taking raloxifene for osteoporosis
treatment /prevention or breast cancer prevention, we
suggest discontinuing the medication three days prior to
a surgical procedure associated with a high risk of VTE.
The raloxifene can be resumed as soon as the period of
elevated VTE risk is resolved. However, if the patient has
taken the medication within three days of the procedure,
we do not recommend postponing the surgery for this
reason; the procedure can be done as planned and
appropriate VTE prophylaxis provided.

- For patients taking tamoxifen for breast cancer
prevention (eg, in women without a history of breast
cancer), we suggest discontinuing the medication two
weeks prior to a surgical procedure associated with a

high risk of VTE. The tamoxifen can be resumed as soon
as the period of elevated VTE risk has resolved. However,
if the patient has taken the medication within two weeks
of the procedure do not be postponing the surgery for
this reason; the procedure can be done as planned and
appropriate VTE prophylaxis provided.

- For patients taking a SERM (eg, tamoxifen) for breast
cancer treatment, the decision to discontinue is more
difficult, and consultation with an oncologist s
recommended. We typically recommend continuing
SERMs in this setting while providing appropriate VTE
prophylaxis.

The package insert for tamoxifen states that in the case
of surgery and immobility, the medication should only be
stopped if the risk of tamoxifen-induced thrombosis
clearly outweighs the risks associated with interrupting
treatment. If continued, all patients should receive
appropriate thrombosis prophylactic measures. The
manufacturers of raloxifene, however, recommend
stopping it at least three days before surgery.

Recommendations for perioperative management of
these agents are summarized in the table 4.

Table 4: Perioperative management of estrogen and related hormones.

contraceptives

may increase
risk of VTE.
Discontinuation
can result in
unwanted
pregnancies.

moderate risk of VTE, continue without interruption
(with appropriate perioperative VTE prophylaxis).
-For patients undergoing surgery with a high risk of
VTE, stop 4 weeks before surgery. For women using
them for contraceptive purposes, instruct on
alternate forms of contraception and obtain serum
pregnancy test immediately before surgery.

Name or class | Clinical Recommended strategy for surgery with brief NPO | Recommended strategy

of drug considerations | state for surgery with
prolonged NPO state

Oral Continuation -For patients undergoing surgery with a low to See recommendations for

surgery with brief NPO
state.

Resume when tolerating
oral medications.

discontinuation depend upon the specific SERM and
the indication for its use:

For raloxifene (taken for breast cancer prevention
or osteoporosis treatment /prevention), discontinue 3
days prior to surgery and resume once elevated
risk of VTE has resolved.

Postmenopausal | Continuation For patients undergoing surgery with a low to See recommendations for

hormone may increase moderate risk of VTE, continue without interruption surgery with brief NPO

therapy risk of VTE (with appropriate perioperative VTE prophylaxis). state.
For patients undergoing surgery with a high risk of Resume when tolerating
VTE, stop at least 2 weeks prior to surgery and oral medications.
resume once elevated risk of VTE has resolved.

Selective Continuation For patients undergoing surgery with a low to

estrogen may increase moderate risk of VTE, continue without interruption

receptor risk of VTE (with appropriate perioperative VTE prophylaxis).

modulators For patients undergoing surgery with a high risk of

(SERMs) VTE, our recommendations for timing of

NPO: nil per os (nothing by mouth); VTE: venous thromboembolism.

Drugs used for thyroid

e Continue/discontinue: Perioperative therapy for both
hyperthyroidism and hypothyroidism should be continued.
In the case that a patient cannot take oral medications
for several days, the approach depends upon the thyroid
medication:

- Thyroxine (T4) has a long half-life, and patients on
chronic T4 therapy who are unable to take oral
medication for several days do not need parenteral T4.

If oral T4 cannot be resumed within five to seven days, it
should then be administered parenterally (intravenously
or intramuscularly).

- The antithyroid thionamide medications (methimazole
and propylthiouracil) have a very short half-life. The
decision on how long to hold antithyroid medications for
a patient who is unable to take oral medications must be
individualized based upon several factors, including the
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patient's history of thyroid disease and length of previous
treatment with antithyroid medications.

Drugs used for osteoporosis/osteopenia

eBenefit/risk: Bisphosphonate use, especially in
malignancy, has been associated with osteonecrosis of
the jaw in patients undergoing dental surgery. The
absolute risk is very low, but osteonecrosis is difficult to
manage. The duration of effect of bisphosphonates on
bone remodeling is long, and the discontinuation of these
agents for weeks or even months before surgery has not
been shown to decrease the risk of osteonecrosis.
Likewise, there is no evidence that short-term
discontinuation of these agents results in reduction in
treatment efficacy for prevention of osteoporotic bone
fractures.

eContinue/discontinue: We recommend withholding
bisphosphonates only on the morning of surgery, as they
are typically taken with at least 100 mL of water and the
patient is supposed to remain upright for at least 30
minutes and until after eating a meal. Guidelines from the
American Association of Oral and Maxillofacial Surgeons
recommend proceeding as usual with dental surgery in
patients who have been treated with oral
bisphosphonates for less than four years and have no
clinical risk factors5s. They suggest discontinuing
bisphosphonates for two months prior to performing the
dental surgery if a patient has been treated for more
than four years or has taken concomitant glucocorticoids.
Bisphosphonates are restarted when the bone has
healed.

We generally agree with these guidelines and advise
that, for patients undergoing dental surgery,
bisphosphonates not be held in advance of the procedure
nor dental surgery delayed since the absolute risk of jaw
osteonecrosis is low and the benefit of holding the
medication in advance is not clear. For patients believed
to be at very high risk due to need for extensive bony
surgery, concomitant glucocorticoid or chemotherapy, or
long-term bisphosphonate use, a delay of surgery for two
months is reasonable, although these cases are
uncommon.

5. Medications Affecting Kidney Function
Acute kidney injury (AKI) is defined by a rise in the serum
creatinine concentration or a decline in urine output that
develops within hours to days. AKI is commonly, though
not always, caused by acute tubular necrosis (ATN),
particularly among postoperative patients and critically
ill hospitalized patients. Several medications and agents
used during the perioperative period may lead to acute
kidney injury, including nonsteroidal antiinflammatory
drugs (NSAIDs), ACE inhibitors, angiotensin |l receptor
blockers (ARBs), diuretics, antibiotics (eq,
aminoglycosides, vancomycin), and intravenous contrast
agents56, The benefits and risks vary based on each drug.
Patients who are at high risk for ischemic ATN should have
interventions to prevent AKI. Interventions include
optimizing volume status and avoiding or stopping
nephrotoxins, if possible. There is not consensus to
administer any pharmacologic agent (such as diuretics or
dopamine) for the prevention of ischemic ATN.

6. Psychotropic Medications

The perioperative management of patients taking
psychotropic agents varies with the class of drugs used
and severity of mental illness. Evidence-based guidelines
for these drugs are lacking; data are primarily derived
from case reports and open ftrials3’. Perioperative
decisions about use of these drugs must balance their
potential for side effects and interaction with anesthetic
agents with psychiatric and physiologic consequences of
withdrawal of these agents. In general, psychotropic
medications for treatment of patients with serious or
unstable mental illness should be continued throughout the
perioperative period to avoid psychiatric
decompensation. However, the optimal choice of
anesthesia and analgesia in combination with many
psychotropic  agents is unknown. Other than
antipsychotics, many psychotropic agents do not have a
parenteral delivery mode. Appropriate pharmacologic
management includes consideration of parenteral
alternatives of the same or different class to maintain
mood and behavior stability.

Tricyclic and tetracyclic antidepressants

oBenefit/risk: Cyclic antidepressants inhibit the uptake of
norepinephrine and serotonin at the synaptic cleft. Unlike
most newer antidepressants, cyclic antidepressants lower
the seizure threshold and possess significant
anticholinergic, antihistaminic, and alpha-1 blocking
properties. These agents delay gastric emptying, prolong
the QTc interval, and may increase the risk for
arrhythmias in combination with some volatile anesthetics
or sympathomimetic agents, although literature to support
this concern is scant. Abrupt withdrawal of tricyclic
antidepressants can lead to insomnia, nausea, headache,
increased salivation, and sweating and should be
avoided if feasible3s.

Cyclic antidepressants can amplify the systemic pressor
effects of norepinephrine and epinephrine; however, use
with epinephrine-containing local anesthesia is generally
safe. Use with atropine or scopolamine may increase
postoperative confusion. Due to additive serotoninergic
effects, use with tramadol and meperidine is not
recommended.

eContinve/discontinue: The US Food and Drug
Administration (FDA) and some experts advise that
tricyclic antidepressants  (imipramine, amitriptyline,
nortriptyline, desipramine, and clomipramine) be
discontinued prior to elective surgery, when possible, and
this information is provided in package labelling for these
medications5”. The stability of the patient's depression
should be considered prior to tapering or discontinuing
the medication to avoid worsening of depression. If
depression is moderate or severe, best practice would be
to continue the antidepressant and notify the anesthesia
team to monitor for cardiac arrhythmias in the
perioperative period. If depression is mild, the
antidepressant is not felt to be essential for short-term
quality of life, and if arrhythmias are of concern, the
agent should be tapered to minimize the chance of
withdrawal.

Continuations of cyclic agents throughout the
perioperative period, in particular for patients on high
doses without cardiac disease is generally recommend.
For patients on low doses or in whom the risk of
perioperative arrhythmia is increased, the agents should
be tapered off over a period of 7 to 14 days before
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surgery. The elimination half-life of various cyclic
antidepressants ranges from one to three days or more.

Selective serotonin reuptake inhibitors

eBenefit/risk: Selective serotonin reuptake inhibitors
(SSRIs) may increase bleeding risk and the consequent
need for transfusion with surgery, perhaps because of
their effects on platelet aggregation. Bleeding risk with
SSRIs has been documented primarily in association with
antiplatelet or nonsteroidal antiinflammatory drug
(NSAID) use59-61.

Stopping SSRIs could lead to exacerbation of mood and
other disorders. The washout period for SSRIs may be as
long as three weeks, and reinitiation may not lead to
clinical benefit for several weeks. Half-life varies widely
from 15 hours (ie, paroxetine, fluvoxamine, sertraline) up
to seven days (fluoxetine). Abrupt withdrawal of short-
acting SSRIs should be avoided, as it can cause a
discontinuation syndrome including dizziness, chills, muscle
aches, and anxiety. Determining whether perioperative
continuation or withdrawal of SSRIs produces a net
clinical benefit requires randomized controlled trials.
eContinue/discontinue: For most patients, we
recommend continuing SSRI therapy through the
perioperative period. The decision to withhold SSRIs
perioperatively should balance the consequences of
bleeding with the severity of the underlying psychiatric
disorder.

For patients undergoing surgical procedures with
substantial risks of postoperative bleeding that could
lead to significant morbidity (such as CNS procedures), or
in patients requiring ongoing antiplatelet therapy for
secondary prevention (eg, aspirin and thienopyridine for
a drug-eluting cardiac stent), consider discontinuing SSRIs
by tapering several weeks prior to surgery and starting
an alternative antidepressant regimen, in consultation
with a psychiatrist if possible. Patients with severe mood
disorders and those undergoing surgery with low to
moderate risks of abnormal bleeding should generally
be maintained on SSRIs through surgery.

Antiplatelet agents should be discontinued
preoperatively if at all possible, in patients taking SSRIs.
If aspirin or thienopyridine therapy is required for
secondary prevention through surgery (eg, presence of a
drug-eluting cardiac stent), then the SSRI should be
discontinued in advance of surgery and an alternative
antidepressant regimen considered, in consultation with a
psychiatrist if possible.

Selective norepinephrine reuptake inhibitors and
bupropion

e Benefit/risk: There are limited data regarding selective
norepinephrine reuptake inhibitor (SNRI) agents in the
perioperative period. Tully PG et al. %2 in a retrospective
study of 4136 patients undergoing coronary artery
bypass graft surgery showed that SNRI use was
associated with an increased risk of renal dysfunction and
prolonged ventilation but not bleeding events or long-
term mortality. This has not been replicated in other
studies.

No literature  exists  regarding
considerations with bupropion.
eContinue/discontinue:  Considerations  regarding
cessation versus continuation in the perioperative period
should be similar as with SSRIs.

perioperative

Monoamine oxidase inhibitors

eBenefit/risk: Nonselective irreversible monoamine
oxidase (MAQ) inhibitors for use as antidepressants
(isocarboxazid, pargyline, phenelzine, and
tranylcypromine) are prescribed far less commonly than
other antidepressants but are used in patients with
refractory mood disorders in whom withdrawal and
recurrent depression may be problematic. MAQO inhibitors
are also used for treatment of conditions other than
depression.

Use of nonselective MAO inhibitors results in the
accumulation of biogenic amines in central and autonomic
system  neurons. Concomitant  administration  of
sympathomimetic agents, like ephedrine during
anesthesia, can result in massive release of stored
norepinephrine and severe hypertensive crisis. In
addition, two types of CNS reactions may occur relevant
to surgery and anesthesia. The "Type I" reaction occurs
with the administration of anticholinergics (such as
dextromethorphan) and meperidine with MAQ inhibitors,
leading to a serotonin syndrome (agitation, headache,
fever, and seizures, with possibility of coma and death)57.
The "Type II" reaction occurs when the MAOQO inhibitor
inhibits hepatic microsomal enzymes involved in opiate
metabolism, subsequently leading to accumulation of free
narcotic, sedation, respiratory depression, and
cardiovascular collapse®3. It is a good choice the use of
lower-risk  opioids, including morphine, codeine,
buprenorphine, oxymorphone, or hydromorphone, to
mitigate risk for a Type | reaction. Patients continuing
MAOQ inhibitors requiring opioid therapy with higher-risk
agents (fentanyl, oxycodone or methadone should be
monitored closely for CNS depressive effects. Phenelzine
may prolong the effect of succinylcholine. Use with
epinephrine-containing local anesthetics is generally
safe.

A designated MAO-safe anesthetic technique has been
reported for use in patients unable to discontinue the
MAO inhibitor, such as in emergency procedures®4. This
involves avoidance of meperidine and dextromethorphan
and cautious use of only direct acting intravenous
sympathomimetic agents such as norepinephrine,
epinephrine, phenylephrine, and isoproterenol.

e Continue/discontinue: The decision to continue or
withhold nonselective MAO inhibitors before surgery
requires close collaboration with the anesthesiologist and
psychiatrist.

MAOQ inhibitors generally should be continued when two
criteria are met: the anesthesiologist is comfortable with
use of MAO-safe procedures and the psychiatrist
believes temporary withdrawal of the agent will
exacerbate or precipitate a depressive syndrome. In the
absence of either criteria, we recommend discontinuing
MAO inhibitors before surgery. Many MAO inhibitors are
irreversible antagonists, and recovery of MAO function
requires two weeks after discontinuation of the drug.
Thus, patients should taper and discontinue MAO
inhibitors two weeks before elective surgery. An
alternative drug regimen for depression, such as tricyclic
antidepressant or SSRI therapy, may be used for the
perioperative period.

If MAO inhibitors are continued perioperatively, the
patient must be prescribed a diet that excludes foods
containing high amounts of tyramine while an inpatient to
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avoid precipitating a hypertensive crisis. Intraoperative
and perioperative drug interactions must be closely
monitored.

Mood stabilizing agents (lithium and valproate)
eBenefit/risk: Lithium has a number of physiologic effects
that may be important perioperatively. Lithium decreases
release of neurotransmitters and may prolong the effect
of neuromuscular blockers. Lithium has o narrow
therapeutic index, is highly dependent upon maintained
renal function for clearance, and is subject to drug
interactions with diuretics, NSAIDs, angiotensin-converting
enzyme (ACE) inhibitors, and serotoninergic drugs (eg,
meperidine, methylene blue, tramadol). Chronic lithium
use has a multitude of effects on the thyroid.

In addition, arginine vasopressin resistance (previously
called nephrogenic diabetes insipidus) has been
described in up to 20 percent of patients taking lithium.
Patients who have impaired renal concentrating ability
maintain euvolemia and normal serum sodium through
polydipsia. Access to free water may be impaired during
the perioperative period and lead to volume depletion
and hypernatremia.

Valproate (valproic acid) is another mood stabilizer used
in patients with bipolar disorder. Valproate drug
interactions include NSAIDs and some antibiotics. There
are no reports demonstrating problems in patients
continuing valproic acid perioperatively.

e Continue/discontinue: Lithium and valproate are used
for treatment of serious mental illness. We therefore
recommend continuation of lithium perioperatively with
increased attention to fluid and electrolyte monitoring
and a low threshold to check thyroid function tests before
surgery. We recommend that valproic acid should be
continued tfoo.

Serum levels of lithium and valproate should be
monitored regularly. Serum lithium levels are affected by
medications that affect sodium and fluid balance.

Antipsychotics

e Benefit/risk: Antipsychotics are effective in controlling
psychoses that may become problematic in the
perioperative period in patients with underlying
psychiatric illness. However, findings from a large
observational study indicate that use of antipsychotics,
both typical and atypical, is associated with an increased
risk for sudden death®s. Both typical and atypical
antipsychotics may prolong the QT interval and cause
arrhythmia, parficularly when co-administered with
volatile anesthetic agents or drugs such as erythromycin,
quinolones, amiodarone, and sotalol.

e Continue/discontinue: Antipsychotics should be used
cautiously in patients at risk for exacerbation of
psychoses. These agents should be withheld in patients
whose baseline or follow-up electrocardiogram
demonstrates prolongation of the QT interval. Shorter-
acting and low-dose antipsychotics should be considered,
and complete discontinuation may be preferable after
consultation with a psychiatrist. The half-life of
antipsychotics  varies widely. Rarely, withdrawal
symptoms (eg, nausea, vomiting, insomnia) or rebound
psychoses can occur following abrupt discontinuation.

Antipsychotics may potentiate sedative and hypotensive
effects of anesthetics and opiate analgesics. They
variably cause extrapyramidal side effects and, rarely,
neuroleptic malignant syndrome. Several antipsychotics
undergo or inhibit CYP2D6é and/or CYP3A4 drug
metabolism and thereby can interact with other drugs
used perioperatively (eg, antibiotics, midazolam,
ketamine). Parenteral administration of antipsychotics
seems to increase the perioperative risk of additive
sedation, hypotension, or QTc prolongation with other
drugs.

Antianxiety agents

oBenefit/risk:  Abrupt  withdrawal of  chronic
benzodiazepines can lead to an excitatory state with
hypertension, agitation, delirium, and seizures. Many of
these agents have active metabolites, and withdrawal
can occur several days to weeks after discontinuation.
Withdrawal symptoms can occur in less than 24 hours
following abrupt discontinuation of chronic alprazolam
use. Conversion to an extended release preparation of
alprazolam prior to surgery may be useful for delaying
the need for postoperative re-dosing%.
Benzodiazepines are commonly used short-term to relieve
preoperative anxiety and are generally safe, with
proper monitoring, in the perioperative period. Additive
sedation or increased tolerance to perioperative
anesthetic and sedative agents may be observed.
Buspirone is felt to be safe in the perioperative period; it
has been reported to reduce the shivering threshold
intraoperatively in conjunction with dexmedetomidine
with minimal sedation and no respiratory depression®?, It
has a slow onset of effect (ie, weeks) and does not
prevent withdrawal reactions due to discontinuation of
benzodiazepines. Due to its serotoninergic effect, its use
with meperidine and tramadol is not recommended.

e Continue/discontinue: Benzodiazepines or buspirone
used chronically for antianxiety or sedative effects should
be continued perioperatively.

Psychostimulants

Psychostimulant medications, used in the treatment of
attention deficit hyperactivity disorder, may increase risk
for hypertension and arrhythmias, lower the seizure
threshold, and interact with medications that could be
needed in the perioperative period (eg, vasopressors).
There is a risk of sudden blood pressure increase when
halogenated anesthetics are used in conjunction with
methylphenidate, and, per drug labeling, the stimulant
should be withheld on the day of surgery®®8.

e Benefit/risk: Psychostimulants are not associated with
adverse effects when discontinued in the non-abusing
patient. Patients generally do not need to be concerned
about alertness on the day of surgery.

e Continue/discontinue: Data are limited but risks are
low of temporarily discontinuing psychostimulant
medications. We recommend they be withheld on the day
of surgery and resumed when the patient is stable.

Recommendations for perioperative management of
these agents are summarized in the table 5.
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Table 5: Perioperative management of psychotropic medications.

Name or class of drug

Clinical considerations

Recommended strategy for surgery with brief NPO
state

Recommended strategy for surgery with prolonged
NPO state

relaxants and, due to impaired renal
concentrating ability, can cause hypovolemia
and hypernatremia.

Antipsychotics Some agents are associated with QT Continue therapy up to and including day of surgery |Continue therapy up to and including day of surgery.
prolongation and occasionally cause in patients with high risk of developing psychoses. Parenteral formulations are available.
hypotension or arrythmias.

Benzodiazepines Abrupt withdrawal can result in agitation, Continue therapy up to and including day of surgery. [Continue therapy up to and including day of surgery.

hypertension, delirium, and seizures.

Buspirone No known adverse effects. Continue therapy up to and including day of surgery. |Continue therapy up to and including day of surgery.
Parenteral diazepam, lorazepam, or
chlordiazepoxide can be used for prolonged NPO
state.

Lithium Continuation may prolong the effect of muscle |Continue therapy up to and including day of surgery |Resume with oral intake. No parenteral substitution

with close monitoring of electrolytes and volume status.

available. When needed, may use parenteral
valproate or a second-generation antipsychotic.

Monoamine oxidase
(MAO) inhibitors

If continued and direct acting sympathomimetic
agents like ephedrine are used during
anesthesia, can result in severe hypertension. If
agents like meperidine or dextromethorphan
are used, can result in "serotonin syndrome."

For emergency procedures, a MAO-safe anesthetic
technique should be used. For other surgeries,
anesthesiologist and psychiatrist should collaborate
and decide either to use MAO-safe anesthetic
technique or discontinue the medication. If discontinued
should be stopped for two weeks prior to surgery.

Resume with oral intake. No parenteral substitution
available.

Serotonin reuptake
inhibitors

Increased risk of bleeding.

Discontinue therapy three weeks prior to surgery in
patients undergoing high-risk procedures (such as
certain CNS procedures).

Resume with oral intake. No parenteral substitution
available.

Tricyclic antidepressants

Continuation may increase the potential for
arrythmias. Abrupt withdrawal can lead to
insomnia, nausea, headache, increased
salivation, and increased sweating.

Continue therapy up to and including day of surgery
for patients on high doses. Patients on low doses and
in whom perioperative arrhythmia is a concern should
discontinue for seven days prior to surgery.

Resume with oral intake. No parenteral substitution
available.

Valproic acid

No known adverse effects.

Continue therapy up to and including day of surgery.

Continue therapy up to and including day of surgery.
Resume with oral intake. A parenteral formulation
(valproate sodium) is available.

NPO: nil per os (nothing by mouth); CNS: central nervous system

© 2024 European Society of Medicine

12



7. Chronic Opioid Therapy
Peri- and postoperative pain management in opioid
dependent patients is not discussed in this paperé?70,

Naltrexone, methadone

eBenefit/risk: Naltrexone is a derivative of
oxymorphone that acts as a competitive antagonist at
opioid receptor sites, showing the highest affinity for mu
receptors. It decreases cravings and helps maintain
abstinence in opioid addicted patients and is also used
for the treatment of alcoholism?'. As with buprenorphine,
chronic naltrexone use may increase CNS opioid receptor
concentration, potentially resulting in a transient
exaggerated response to agonists in an acute pain
situation.

e Continue/discontinue: Naltrexone should be
discontinued (or the inframuscular dose held) in

Table 6: Perioperative management of opioids therapy.

anticipation of surgery, and a multimodal approach to
pain management should be implemented, including the
use of local anesthetics with or without sedation,
nonsteroidal antiinflammatory drugs (NSAIDs),
acetaminophen, corticosteroids, tricyclic antidepressants,
or nerve stabilizers such as gabapentin. Opioids should
be used for acute pain, and agents with a higher affinity
for the mu receptor (such as morphine, fentanyl, or
hydromorphone) are recommended. In addition, a
"reverse ladder" approach has been suggested to de-
escalate opioid agonist therapy in the postoperative
period, utilizing nonopioid alternatives for pain control in
conjunction with resumption of the antagonist agent’2,

Recommendations for perioperative management of
these agents are summarized in the table 6.

Name or class of drug | Clinical considerations

Recommended strategy for
surgery with brief NPO state

Recommended strategy
for surgery with
prolonged NPO state

result in abstinence
syndrom

Naltrexone Abrupt withdrawal can Discontinue therapy and a Opioids should be used for
result in abstinence multimodal approach to pain acute pain, and agents
syndrom management should be with a higher affinity for

implemented the mu receptor

Methadone Abrupt withdrawal can Discontinue therapy and a Opioids should be used for

multimodal approach to pain
management should be
implemented

acute pain, and agents
with a higher affinity for
the mu receptor

8. Perioperative Management Of Patients

With Rheumatic Disease

All patients with rheumatic disease should have a careful
preoperative  history and physical examination.
Preoperative laboratory and imaging studies should be
based on patient-specific factors and the planned
surgical procedure. Perioperative care in patients with
rheumatic disease requires special attention to the
following issues to minimize both risk of disease flare and
surgical complications”3:

- Assessing disease activity and optimizing the medication
regimen.

-Recognizing the increased cardiovascular risk associated
with rheumatic diseases.

-Addressing states of altered coagulation in patients with
antiphospholipid syndrome.

- Minimizing risk of surgical site infections in the setting of
immunosuppressive medications.

Perioperative management of immunosuppressive
therapy is largely based on low-quality evidence and
expert opinion. A rheumatologist should be involved in
perioperative medication management. Disease severity
must be considered in perioperative immunosuppression
for patients with some diseases, such as systemic lupus
erythematosus74.

Glucocorticoids

eoBenefit/risk: The major concerns regarding
glucocorticoid use in the setting of surgery are risks of
surgical site infections and hemodynamic instability
(secondary fo glucocorticoid-induced adrenal
insufficiency). ldeally, the lowest possible dose of

glucocorticoids should be used in the perioperative
setting in order to minimize these risks”375.

Nonsteroidal antiinflammatory drugs

oBenefit/risk:  Aspirin  and  other  nonsteroidal
antiinflammatory drugs (NSAIDs) may need to be
stopped prior to surgery to avoid bleeding and kidney
damage, depending on the type of NSAID, type of
surgery, and other patient factors7é.

Nonbiologic disease-modifying antirheumatic drugs
We continue current doses of nonbiologic disease-
modifying antirheumatic drugs (DMARDs) including
methotrexate, leflunomide, hydroxychloroquine,
apremilast, and/or sulfasalazine throughout the
perioperative period”’.

Biologic disease-modifying antirheumatic drugs

We withhold biologic DMARDs and plan elective surgery
at the end of the dosing cycle for that specific medication.
These agents (abatacept, adalimumad, etarnercept,
infliximab, rituximab and tocilizumab) should not be
restarted until external wound healing is complete, which
is typically around two weeks78.

Janus kinase inhibitors

We withhold Janus kinase inhibitors (tofacitinib,
bariatinib and upadacitinib) for at least three days prior
to surgery.

In table 7 we show our perioperative management of
biologic disease modifying antirheumatic drugs in
consensus with the Rheumatology Service.
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Table 7: Perioperative management of biologic disease modifying antirheumatic drugs

Name of biologic DMARDs | Most common dosage interval Time to have surgery
Adalimumab 14 days 2-3 weeks after the last dose
Etanercept 7 days 2 weeks after the last dose
Infliximab 4 weeks 5 weeks after the last dose

6 weeks 7 weeks after the last dose

8 weeks 9 weeks after the last dose
Abatecept 4 weeks 5 weeks after the last dose
Certolizumab 2 weeks 3 weeks after the last dose

4 weeks 5 weeks after the last dose
Rituximab 6 months 7 months after the last dose
Tocilizamab 1 week 2-3 weeks after the last dose

1 month (IV) 5 weeks after the last dose
Anakinra Every day 2 days after the last dose
Secukinumab 4 weeks 5 weeks after the last dose
Ustekinumab 12 weeks 13 weeks after the last dose
Belimimad 1 week (SC) 2 weeks after the last dose

4 weeks (IV) 5 weeks after the last dose
Tofacinitib/Baricitinib 12 hours/24 hours 7 days after the last dose
Golimumab 4 weeks 5 weeks after the last dose

DMARDs: disease modifying antirheumatic drugs; IV: Intravenous, SC: subcutaneous.
Medication should be resumed when the surgical wound is healed, no erythema or swelling, all sutures/staples removed,

no drains or evidence of infection (approximately 14 days).

9. Perioperative Management Of Patients

With Neurologic Disease

Important considerations for the perioperative care of
patients with neurologic disease are the management of
medications used to treat neurologic disorders, an
understanding of the pathophysiologic mechanism of
these disorders, prevention of adverse intraoperative
events, and evaluation of new neurologic changes that
occur perioperatively. Anesthesiologists are additionally
concerned with understanding the impact of the
neurologic disorder on anesthetic management, as well
as minimizing perioperative physiologic changes that can
impact the neurologic disorder and lead to an adverse
perioperative event. The more commonly encountered
neurologic  disorders and  their  perioperative
management are reviewed here80. Perioperative
management of patients with traumatic brain injury,
patients who undergo craniotomy and spine surgery, and
patients with spinal cord injury are not discussed.

Seizures disorders: Seizures that occur during the
perioperative period may be due to metabolic
derangements, drug and alcohol withdrawal, or
intracranial surgery, or rarely may be anesthetic related.
They may also arise from premorbid epilepsy,
particularly when antiseizure medication therapy has
been disrupted. Seizures that occur during a surgical
procedure can increase morbidity and mortality8.

Patients with preexisting seizure disorders generally
need to have antiseizure medications continued
perioperatively, with as little disruption as possible.
Other patients with new-onset perioperative seizures
should probably be treated with antiseizure medication
therapy while the underlying cause is evaluateds2.

Parkinson disease: The major perioperative issues in
patients with Parkinson disease are impaired swallowing
and pulmonary function potentially leading to

pneumonia. The use of meperidine (for postoperative
analgesia) should be avoided in patients taking
monoamine oxidase type B (MAO-B) inhibitors (selegiline,
rasagiline). Patients may also be at increased risk of
postoperative delirium and other medical and surgical
complications83:84,

Cerebrovascular disease: Patients with cerebrovascular
disease are at risk for perioperative stroke and for major
adverse cardiac events.

Postoperative delirium: Postoperative delirium may
develop in the immediate postoperative period as the
patient emerges from anesthesia, or it may follow lucid
intervals for several days. Postoperative delirium may be
caused by sepsis, medications, and a number of
metabolic derangements. Delirium in hospitalized
patients increases the length of stay, risk of complications,
mortality, and postdischarge institutionalization.

Myasthenia gravis: For patients with myasthenia gravis,
myasthenic crisis with respiratory failure is the most
concerning complication in the perioperative period. The
medication regimen should be disrupted as little as
possible and medications that can exacerbate
myasthenia should be avoided?s.

Neuromuscular  disorders (Multiple sclerosis,
Amyotrophic lateral sclerosis and Guillain-Barré
syndrome): For patients with denervating neuromuscular
disorders and neurologic disorders associated with
muscle weakness, the depolarizing neuromuscular
blocking agent (NMBA) succinylcholine should be avoided
during anesthesia because of an increased risk of severe
hyperkalemia. These patients may have a variable
response to nondepolarizing NMBAs (eg, rocuronium,
vecuronium, cisatracurium) 86,

Recommendations for perioperative management of
these agents are summarized in the table 8.
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Table 8: Perioperative management of neurologic agents.

Name or class of drug

Clinical considerations

Recommended strategy for
surgery with brief NPO state

Recommended
strategy for surgery
with prolonged NPO
state

Antiseizure medications

CNS depressant effects
may decrease anesthetic
requirements.

Continue therapy up to and
including day of surgery.

Continue therapy up to
and including day of
surgery.

Antiparkinson’s drugs
Levodopa
Carbidopa

Prolonged
discontinuation may lead
to withdrawal syndrome
or even neuroleptic
malignant syndrome.

Continue therapy up to and
including day of surgery.

Continue therapy up to
and including day of
surgery.

Dopamine agonists
Bromocriptine
Pergolide
Pramipexol
Ropinirol

Rotigotine

Levodopa metabolites as
well as dopamine
agonists can cause
arrhythmias, hypotension,
or hypertension

Continue therapy up to and
including day of surgery.

Continue therapy up to
and including day of
surgery.

Monoamine oxidase
(MAO) inhibitors B

Prolonged
discontinuation may lead
to withdrawal syndrome
or even neuroleptic
malignant syndrome.

Continue therapy up to and
including day of surgery.

Continue therapy up to
and including day of
surgery.

Myasthenia gravis
therapy
Piridostigmine
Neostigmine

They prevent muscle
weakness that could alter
post-surgical recovery.
May cause muscarinic

Discontinue the evening before
surgery.

Discontinue the evening
before surgery.

side effects

CNS: Central nervous system

10. Perioperative Management of
Medications for Benign Prostatic
Hypertrophy

Alpha-adrenergic receptor blockers

eBenefit/risk: Hypotension is an important potential side
effect. Blood pressure should be monitored in patients
who are started on alpha-adrenergic receptor blockers
due to the risk of hypotension. Doses are titrated over
several weeks. Terazosin and doxazosin carry a higher
risk of hypotension; for these medications, bedtime

dosing may reduce the impact of postural
lightheadedness.
eIntraoperative floppy iris syndrome - Alpha-1

antagonists, partficularly  tamsulosin, have been
associated with intraoperative floppy iris syndrome (IFIS)
with cataract surgery. So, in patients with planned
cataract surgery, it should be delaying the initiation of
alpha-1 antagonists until after surgery is completed.
Alpha-1 antagonists, particularly tamsulosin, have been
associated with [FIS87-90, [FIS is a surgical condition
associated with cataract operations, characterized by a
triad of findings: intraoperative miosis despite
preoperative dilation; iris prolapse; and a billowing,
flaccid iris®!. Although a causal relation between the use
of alpha-1 adrenergic blockers and IFIS remains
controversial, IFIS is associated with increased rates of iris
trauma and posterior capsular rupture during cataract
surgery?2, In patients already on alpha-1 antagonists,
there are insufficient data to recommend withholding or
discontinuing the medication if the need for cataract
surgery arises. In such patients, preoperative alpha-1

antagonist use should be discussed in advance with the
ophthalmologist, as perioperative precautions may be
taken to reduce the risk of IFIS complications.

e Cardiovascular risk — An association between alpha-1
adrenergic  receptor  antagonists and  adverse
cardiovascular events has been reported. Following the
landmark  Antihypertensive and Lipid-Lowering
Treatment to Prevent Heart Attack Trial, in which patients
receiving doxazosin had a 25 percent increased risk of
cardiovascular events?3, guidelines no longer recommend
alpha-1 adrenergic blockers as initial therapy for
hypertension.

11. Antiretroviral Agents

Surgical morbidity and mortality: With widespread use
of antiretroviral therapy (ART), generally favourable
surgical outcomes have been reported among patients
with  HIV undergoing a wide range of surgical
procedures. Most studies have shown slightly greater
morbidity and mortality compared with uninfected
populations, especially in patients who have AIDS-
related complications or lower CD4 cell counts. A CD4
cell count and HIV viral load should be performed if not
available within the preceding three months. A review of
potential drug interactions with antiretroviral medications
should be performed in preparation for induction of
sedation and anesthesia.

Perioperative management: When altered mental status
or gastrointestinal tract dysfunction interferes with the
ability of the patient to take oral medications, all
antiretroviral drugs should be held. In the patient with
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AIDS, parenteral alternatives should be sought for agents
used for prophylaxis against opportunistic infections if a
prolonged duration of poor oral intake is anticipated?4.

12. Herbal Medications

Herbal medications, used frequently, may have effects
that could be deleterious in the perioperative period,
including clotting abnormalities and interactions with
anesthetics%5. Clinicians should specifically inquire about
herbal medication use in presurgical patients, as patients
often do not readily disclose use.

A review that examined eight commonly used herbal
remedies found the following?é:

- Ephedra (ma huang) may increase the risk of heart
attack and stroke and should be discontinued at least 24
hours prior to surgery.

- Garlic may increase bleeding risk and should be
discontinued at least seven days prior to surgery.

- Ginkgo may increase bleeding risk and should be
discontinued at least 36 hours prior to surgery.

- Ginseng lowers blood sugar and may increase bleeding
risk and should be discontinued at least seven days prior
to surgery.

- Kava may increase the sedative effect of anesthetics
and should be discontinued at least 24 hours prior to
surgery. An association between kava use and fatal
hepatotoxicity has been reported.

- St. John's wort may diminish the effects of several drugs
by induction of cytochrome P450 enzymes and should be
discontinued at least five days prior to surgery.

- Valerian may increase the sedative effect of anesthetics
and is associated with benzodiazepine-like withdrawal.
There are no data on preoperative discontinuation.
Ideally it is tapered weeks before surgery; if not,
withdrawal is treated with benzodiazepines.

- Echinacea is associated with allergic reactions and
immune stimulation. There are no data on preoperative
discontinuation.

There is no evidence that herbal medications improve
surgical outcomes, and there are theoretic reasons that
these agents may increase perioperative morbidity. For
simplicity and because the purity and nature of some
herbal medications is unclear, we recommend stopping
herbal agents at least one week before surgery.

Conclusions

Anesthesiologists must often decide if chronic medications
should be continued in the perioperative period, although
there are few outcome data about most medications. The
following general principles inform the perioperative
management of chronic medications:

*A complete medication history (including all over-the-
counter and herbal /complementary medications) should
be obtained, and all clinicians involved in patient
management should review the medication history.
*Medications associated with known morbidity if
withdrawn abruptly should be continued or tapered if
feasible. Intravenous, transdermal, or transmucosal
medicines should be substituted when absorption will be
impaired because of loss of gastrointestinal function or
restrictions on oral intake. Medications thought to increase
the risk of anesthetic or surgical complications and not
essential for the short term should be held through the
perioperative period.

*The many medications administered perioperatively
during a relatively short period increase the potential for
drug-drug interactions.

*The metabolism and elimination of medications and their
metabolites may be altered during the perioperative
period.

*The majority of medications can be resumed once the
patient is able to tolerate oral intake, with the exception
of medications that impact the bleeding or
thromboembolic risk.

Specific recommendations by medication category /class
are reviewed in tables 1-8 and in text above.
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