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To the Editor,

Acetaminophen was discovered at end of the 19"
century' and has since been extensively used for its
analgesic properties.” Traditionally administered orally
(PO), its intravenous (IV) formulation was approved in
Europe in 2002, in the United States in 2011, and by Health
Canada in 2018. With this new resource now available to
Canadian anesthesiologists, inevitable questions arise as to
whether the IV formulation should be used and what
evidence support its use in the perioperative period instead
of other traditional (and less expensive) oral versions.

Before these questions can be addressed, it is important
to understand the drug’s historical advances regarding its
analgesic properties. In the 1970s, acetaminophen was
believed to primarily act on peripheral and central
cyclooxygenases. A more recent hypothesis proposed that
acetaminophen also augments the activity of the
descending bulbo-spinal serotoninergic inhibitory pain
pathway.” Importantly, acetaminophen’s analgesic effect
relies on a sufficient concentration of acetaminophen at
central sites and thus must rapidly, though passively, cross
the blood-brain barrier to reach a threshold concentration in
the cerebrospinal fluid (CSF).4 Thus, the faster and higher
the concentration peaks in the plasma, the higher the CSF
concentration.

Various studies have reported a plasma concentration of
15 pg-mL™" for an analgesic effect in 50% of patients.
More recently, Singla et al. measured the plasma and CSF
acetaminophen concentrations after rectal (PR), PO, or IV
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administration. They concluded that 100% of patients in
the IV group had a plasma concentration above the 15
pg-mL~" analgesia threshold level, as opposed to only 28%
and 0% in the PO and PR groups, respectively.” Moreover,
when PO acetaminophen was concomitantly administered
with IV morphine, the plasma concentration did not reach
the same 15 pg-mL ™" threshold as it had for the IV group.®

For perioperative pain management, acetaminophen is
often part of a multimodal strategy that is recommended in
many guidelines.” It also has fewer contraindications and
side effects than nonsteroidal anti-inflammatory drugs.
Although meta-analyses have reported that IV
acetaminophen versus placebo is effective for managing
postoperative pain,® whether IV is superior to PO for the
treatment of postoperative pain remains controversial.’
Safety and side effects following IV acetaminophen
administration were similar to those following PO
administration, with the same precautions in the elderly
population.

Enhanced recovery after surgery programs have recently
gained increased clinical adoption and allow for a quick
return to oral intake and thus to PO acetaminophen.
Nevertheless, anesthesiologists still have to manage
postoperative pain in some patients for whom the return
to oral intake is delayed and who will not benefit from PO
acetaminophens analgesic effect because of its poor
absorption. This is even more evident if opioids are used
perioperatively, exacerbating surgery-related decreases in
gastrointestinal motility.

As such, anesthesiologists might consider using IV
acetaminophen as part of their analgesic regimen.
Nevertheless, the IV formulation is more expensive
(approximately 300 times more than a same PO dose).
Ideally, anesthesiologists should limit the treatment
duration to minimize pain management costs. For
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example, limiting IV acetaminophen to only one dose at
anesthesia induction to cover intraoperative nociception
and to one to two doses postoperatively until PO options
return, would be reasonable to minimize additional costs.
In a recent retrospective analysis involving more than 700
USA hospitals, a reduction in global perioperative costs
and hospital length of stay when using IV acetaminophen
was reported.'® A randomized-controlled trial also reported
that this optimal analgesia could reduce postoperative
delirium in the elderly."!

As Health Canada has now approved the use of IV
acetaminophen, it is important for Canadian
anesthesiologists to comprehensively assess whether IV
acetaminophen can help in their perioperative pain
management strategies while considering various
concerns of its application, including but not limited to
cost management.
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