Appendix S1. Peri-operative blood pressure medication management

Deranged blood pressure regulation is common in the peri-operative period for non-cardiac
surgery. Pre-, intra- and postoperative hypotension (mean arterial pressure (MAP) < 60-
70mmHg or systolic arterial pressure < 100 mmHg [1]) are all associated with a higher risk of
major cardiovascular complications, acute kidney injury and all-cause mortality at 30 days [2-
11]. Specific organ injury is related to the duration of hypotension [7,10,12]. However, even
transient periods of systolic hypotension are associated with myocardial injury and increased
mortality risk [11]. Postoperative hypotension is a common and associated with excess
morbidity and mortality, especially if occurring for a prolonged period or on days 1-4
postoperatively [10].

Periods of elevated intra-operative blood pressure during non-cardiac surgery is not as strongly
associated with excess postoperative morbidity and mortality as hypotension [1,11]. However,
an upper pressure limit at which therapy should be commenced, bespoke to both the patient
and the surgical procedure performed, is advised.

Antihypertensive agents are an important risk factor in the development of intra-operative
hypotension and the subsequent adverse effects on vital organs. With more patients presenting
for surgery on multiple antihypertensive agents, careful consideration of drug continuation or
cessation is required.

When to stop and when to restart specific antihypertensive treatments

Beta-blockers

Patients on long-term beta-blocker therapy prior to surgery should continue their current
treatment in the peri-operative period [13-15]. Omission of beta-blocker treatment in patients
who are hypertensive with high-risk concomitant indications (e.g. congestive cardiac failure or
recent myocardial infarction) is associated with increased postoperative mortality and
interruption of therapy for > 2 days may double peri-operative risk of atrial fibrillation [13,15-
19]. Patients on beta-blockers for uncomplicated hypertension are frequently on multiple
agents as beta-blockade is not first-line therapy. For these lower-risk individuals on = 2
antihypertensives (including a beta-blocker) evidence suggests possible increased harm with
therapy continuation over the peri-operative period ]. If held, caution should be exercised when
restarting at the chronic pre-operative dose if no contraindications have arisen [3,20]. Use of a
smaller titrated dose may be more appropriate to avoid hypotension and bradycardia.
Beta-blockers should not be initiated immediately before surgery for risk reduction due to the
associated increased risk of stroke and mortality [3].

Angiotensin-converting enzyme inhibitors and angiotensin-receptor blockers (ACEI/ARB)
Renin-angiotensin-aldosterone system (RAAS) inhibitors are the first-line therapy for
hypertension [21]. For patients having non-cardiac surgery, it has become common practice to
discontinue ACEI/ARB inhibitors peri-operatively to limit the (possible) increased risk of intra-
operative hypotension and associated postoperative complications [22-26]. There has been
conflicting data on postoperative morbidity and mortality outcomes from continuing therapy,
leading to equipoise regarding RAAS inhibitor use guidance in the peri-operative setting. Several
recent randomised controlled trials showed comparable postoperative outcomes whether
ACEI/ARBs were continued or discontinued in the peri-operative period [27,28]. Patients
continuing ACEI/ARB therapy had higher incidences of intra-operative hypotension but with a
negligible difference in duration of hypotension [27], whilst those who stopped medications had
an increase in postoperative hypertensive events [28]. Because these recent studies suggest



that there is no additional risk in continuing ACEI/ARB, we now recommend that they should be
continued throughout the peri-operative period.

Patients living with obesity having specialist bariatric surgery should continue all routine
antihypertensive medications pre-operatively (i.e. not stop ACEl or ARB). Similarly, if
concomitant heart failure is present and stable, peri-operative continuation of ACEI/ARB
should be considered [13]. If the decision is to omit, ACEI/ARB should be held 24 h prior to
surgery with therapy recommenced within 48 h of surgery (or as soon as reasonable) [13,14].
Delayed or long-term omission of ACEI/ARBs has been associated with increased postoperative
mortality [29,30]. If there is a postoperative increase in serum creatine or if hypotension is
present, then caution restarting therapy is warranted.

Renin inhibitors (e.g. aliskiren) and angiotensin receptor-neprilysin inhibitors (e.g.
sacubitril/valsartan) are recommended to be held on day of surgery due to the risk of profound
intra-operative hypotension [31].

Calcium channel antagonists

Little evidence exists regarding the peri-operative management of calcium channel blockers
prescribed for hypertension. The limited evidence from small RCTs suggest that continuation of
calcium channel blockers may be associated with improved outcomes [32,33]. Consensus
guidance recommend continuing calcium channel blockers prescribed for hypertension during
the peri-operative period [14,15]. However, withholding administration on day of surgery to
avoid peri-operative hypotension may also be considered [13].

Diuretics

Diuretics are used commonly in the management of both hypertension and heart failure.
Definitive evidence that thiazide diuretics cause harm peri-operatively is lacking [20,31]. When
used to treat hypertension, diuretic therapy should generally continue but may be transiently
discontinued on the day of surgery and resumed orally when possible [13,14,31] on a per-
patient basis (particularly for loop diuretics).

Vigilance for possible peri-operative electrolyte disturbance, such as hypokalaemia, should be
exercised for all patients receiving diuretics. Little evidence exists to guide postoperative
reintroduction; consideration of electrolytes, blood pressure and fluid status should all
contribute to the assessment.

Alpha-blockers

This less commonly used class of antihypertensive have insufficient evidence for clear
guidance in the peri-operative period; it is generally accepted to continue therapy on the day of
surgery. Chronic alpha-2 agonist (e.g. clonidine) usage should not be acutely omitted as this
may cause rebound hypertension.

Sodium-glucose co-transporter-2 (SGLT2) inhibitors

We have not considered this class of drugs as although they have a blood pressure lowering
effect, they are not used routinely for this purpose and their management in the peri-operative
setting is covered by other guidelines [34]
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