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E D I TO R I A L

The Practice of Emergency Medicine

Beware the counsel of the oracle

Pythia, the high priestess at the Temple of Apollo at Delphi, served

as the Oracle of Delphi. In response to questions posed, the Del-

phic Oracle would give messages of advice, presumably from Apollo,

that were often obscure in nature. Similarly, in modern Delphi anal-

yses, questions are posed to a group of experts in a serial manner

after which the experts are asked to reconsider their opinions and

come to a joint recommendation through convergence or divergence

of opinions.1 Although there is more to the method, basically the Del-

phi method is an improved way for experts to come to a consensus

opinion (recommendation). In this issue of JACEP Open, Fermann et al,

used the Delphi method to conclude that physicians should consider

administering reversal therapy for factor Xa (FXa) inhibitor (FXaI)–

related life-threatening gastrointestinal (GI) bleeding.2 Although it is

not clear what makes the authors experts in this field and it is an

industry-sponsored analysis in which AstraZeneca funded an inde-

pendent nonprofit research organization to perform the study, the

conclusions are not unreasonable. But, did we need a Delphic Oracle

to tell us this? And, although we appreciate the Oracle’s counsel, in our

opinion, this question remains unanswered based on the following line

of thought.

There are 3 important questions that we, as clinicians, need to ask

related to any new pharmacologic agent, which in this case is a novel

product used to reverse FXaI-associatedGI bleeding.Does the reversal

agentwork to reverse the anticoagulant (AC)?Relatedly, does it specifi-

cally reverse theACor does it have broad effects? The second question

is does it improve outcome(s) (whichmight include death, instability, or

need for transfusion)? Finally, is it worth it (cost)?

Direct oral ACs (DOACs) started with dabigatran, a direct thrombin

inhibitor approved by the US Food and Drug Administration (FDA) in

October2010 followedbyapproval of theFXaIs rivaroxaban, apixaban,

and edoxaban in 2011, 2012, and 2015, respectively. Initially, lacking

specific reversal agents, hemorrhage while on one of these drugs was

treated with non-specific interventions such as fresh frozen plasma

(FFP) or prothrombin complex concentrate (PCC). FFP, having coagu-

lation factor concentrations about 25 times lower than those found in

PCC, is not recommended for the reversal of coagulopathy in patients

who are taking a DOAC. PCC contains factors II (prothrombin), VII

(depending on whether 3- or 4-factor PCC is used), IX, and X (FX).

Although there is not enough FX in PCC to overcome the antagoniz-

ing effect of an inhibitor, PCC administration does partially normalize

thrombin generation, with a dose-dependent effect.3–7
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TABLE 1 Reduction in anti-FXa level after bolus of andexanet alfa

FXa inhibitor

Hours after

bolus

Median reduction in

anti-FXa level (%)

Rivaroxaban 4 43

8 49

12 61

Apixaban 4 35

8 35

12 38

Andexanet alfa received FDA approval in 2018 for the reversal of

coagulopathy attributed to rivaroxaban and apixaban if their effects

are contributing to life-threatening or uncontrolled bleeding.8 It is

a recombinant, inactive form of FXa that binds and sequesters FXaI

molecules, reducing their AC effect. It is given as a bolus for a period

of 15 minutes followed by an infusion for a period of 2 hours. Dosing

of the bolus and infusion depends on the specific FXaI taken, the dose,

and the time interval since the patient’s last dose.

The physiologic efficacy of andexanet alfa can bemeasured through

the reduction in the drug-specific anti-Xa level and is time related.

Although there was an immediate drop of 92% in anti-X activity for

apixaban and rivaroxaban, this level of reversal was not maintained

over time. Table 1 contains data from the final report of the ANNEXA-

4 trial regarding the median reduction in anti-Xa level after receiving a

bolus of andexanet alfa.9

Abbreviation: FXa, factor Xa.

It is questionable whether this measure of physiologic efficacy is

related to clinical outcomes; the authors found no correlation between

mortality and anti-FXa activity level at nadir. This leads to the follow-

ing second question: howwell do reversal agents work clinically? Here

too, proof of concept is also not compelling. Only 109 patients (23% of

the total) in theANNEXA-4 trial suffered fromGI hemorrhage, the sub-

group on which our Oracle intends to advise us. In this smaller group,

82% of patients had good or excellent hemostatic efficacy at 12 hours

(Table 2) using a decrease in hemoglobin as a surrogatemarker for their

definition of efficacy. Also using this surrogatemarker of instability, the

authors founda correlationbetweenhemostatic efficacy andmortality.

Importantly, there is no comparator group and no discussion of

interventions (endoscopic or otherwise). With no comparator group,
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TABLE 2 Definitions of hemostatic efficacy

Hemostatic

efficacy Gastrointestinal hemorrhage

Excellent <10% decrease in hemoglobina at 12 hours

comparedwith baseline

Good ≤20% decrease in hemoglobina at 12 hours

comparedwith baseline

aCorrected for transfusion by subtracting 1 g/dl for each unit of packed red

cells given.

the relative risk of harms cannot be determined, although 10% of

patients suffered a thrombotic complication within 30 days of receiv-

ing andexanet alfa, all of which happened before restarting an oral

AC.

So, andexanet alfa has hemostatic efficacy, but we do not know its

clinical efficacy compared with usual care. Is this drug worth the price?

Interestingly, the wholesale price was cut by more than half in April

2022. Yet andexanet alfa is not inexpensive. The cost of the low-dose

protocol of andexanet alfa (83% of patients with intracranial hemor-

rhage [ICH] in ANNEXA-4 received the low-dose protocol) is $12,500;

the cost for the high-dose protocol is $22,500.10

Basedonclinical studies todate, the “worth it” question is not soeas-

ily answered. At least 2 economicmodel analyses (both by authorswho

have directly or indirectly worked with and received funding from the

pharmaceutical company) have demonstrated the cost-effectiveness

of andexanet alfa compared with PCC in patients with ICH.11,12 We

note that the ANNEXA-I trial, a randomized controlled trial comparing

andexanet alfa with usual care in patients with ICH, was stopped early

because of the superior efficacy of andexanet alfa, but there is no such

data, economic or clinical, for GI bleeds, which are more amenable to

intervention.13

As we move from the use of broad-spectrum ACs to factor-specific

ACs, the prospect of specific reversal agents that do not also precipi-

tate thromboses similar to broad-spectrum reversal therapies (factor

VII, maybe PCC) presents clinicians an opportunity to do good with-

out doing harm. However, based on the cost of these new drugs,

hard outcomes must be demonstrated. We appreciate the Oracle’s

counsel, but this question remains unanswered. In the face of ongo-

ing equipoise, clinicians will have to decide for themselves what is

reasonable.
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