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Dear Editor,
I read with interest the article evaluating ANDEXXA 

(coagulation factor Xa [recombinant], inactivated-zhzo; 
andexanet alfa [US-adopted name]) for formulary addi-
tion by Peled et al. [1]. However, many statements in the 
publication require further clarification, which I address 
below.

Standard of Care
Peled et al. state that no studies compare andexanet alfa 
to the standard of care, four-factor prothrombin complex 
concentrates (4F-PCCs). However, 4F-PCCs are not the 
standard of care for direct oral anticoagulant (DOAC)-
associated bleeding, nor are they Food and Drug Admin-
istration (FDA)-approved for this indication. 4F-PCCs 
were developed and approved specifically to replace 
depleted coagulation factors in patients receiving warfa-
rin. Andexanet alfa is FDA approved for the reversal of 
factor Xa (FXa) inhibitor-associated bleeding. Moreover, 
the FDA recognized that there was an “unmet medical 
need” not adequately addressed by available therapy and 
therefore granted accelerated approval [2].

Although 4F-PCCs may constitute usual care in some 
hospitals, the data available to support its use are of a low 
quality of evidence, as the article authors noted. Given 
this low-quality evidence, several guidelines suggest the 
use of 4F-PCCs to reverse apixaban- or rivaroxaban-
associated major bleeding, only if andexanet alfa is not 

available [3–8]. No prospective, randomized controlled 
studies have been conducted in bleeding patients to eval-
uate the efficacy of 4F-PCCs for reversal of anticoagula-
tion with FXa inhibitors.

Pharmacology
Andexanet alfa is a specific, rationally designed reversal 
agent that demonstrated a rapid and profound reduction 
in unbound drug concentration, anti-fXa activity, and 
restoration of thrombin generation [9]. While the elimi-
nation half-life of andexanet alfa may be shorter than that 
of FXa inhibitors, other key points should be considered. 
First, experts hypothesize that andexanet alfa’s ability to 
bind the inhibitor and reverse its anticoagulant activity 
allows sufficient time to establish a hemostatic plug. This 
resulted in a 12-h hemostatic efficacy rate of 82% in the 
ANNEXA-4 study [10]. Peled et  al. state that “anti-fXa 
activity starts to resume to baseline after the 2-h infusion 
and goes back to the baseline by 4 h after drug initiation.” 
In fact, anti-fXa levels did not return to baseline in the 
ANNEXA-A/R studies, but were similar to placebo 4  h 
after bolus initiation in patients who received the infu-
sion [9]. In ANNEXA-A/R and ANNEXA-4, anti-fXa lev-
els were significantly lower than baseline throughout the 
2-h infusion, and in ANNEXA-4, median percent reduc-
tions in anti-fXa activity for the rivaroxaban and apixa-
ban groups were 90% and 92% at end of infusion and 42% 
and 32% at 4 h post-infusion [10].

Second, in response to the comments in Peled et al. on 
tissue factor pathway inhibitor (TFPI), 4F-PCCs appear 
to have significantly longer effects on endogenous throm-
bin potential compared with andexanet alfa [9, 11]. Peak 
thrombin generation was also substantially higher with 
4F-PCC than with andexanet alfa [9, 11]. Andexanet 
alfa–TFPI interaction has only a small effect on thrombin 
generation, which affects only the extrinsic (not intrinsic) 
pathway [12].
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Third, Peled et  al. suggest that andexanet alfa may 
increase the risk of thrombosis. In the ANNEXA-A/R 
studies in healthy volunteers, no thrombotic events 
occurred [9]. However, bleeding patients taking FXa 
inhibitors are at higher risk for both recurrent bleeding 
and thrombotic events, which may reflect the patient 
population rather than the treatment. In the ANNEXA-4 
study in bleeding patients, there were no thrombotic 
events after the restart of oral anticoagulation [10], sug-
gesting that these events are more likely associated with 
returning high-risk patients to their baseline thrombotic 
risk while not taking an anticoagulant. Similarly, throm-
boembolic events occurred in FXa inhibitor trials when 
patients transitioned off rivaroxaban and apixaban [13, 
14]. It is also possible that thrombotic events were more 
likely to be reported in ANNEXA-4, which followed 
patients for 30  days, versus PCC studies with a shorter 
follow-up period (e.g., chart review studies that track 
events through hospital discharge).

Lastly, in bleeding patients taking DOACs, PCC dos-
ing ranges from ~ 10 to 160 units/kg with little stand-
ardization [6, 15]. A recent study by Green et  al. [16] 
reported significantly increased mortality in patients 
with DOAC-associated bleeding treated with PCCs at 
doses > 25 units/kg—suggesting the possibility that PCCs 
may be more harmful than beneficial in this population 
without clear dosing trials. Indeed, emerging compara-
tive data suggest that 30-day mortality rates were 19.5% 
lower with andexanet alfa versus PCC across all bleed 
types (14.6% vs 34.1%; P < 0.001; RRR of 57.2%) and 33.6% 
lower (15.3% vs 48.9%; P < 0.001; relative risk reduction 
[RRR] of 68.7%) for the most feared bleed type, intracra-
nial hemorrhage [17].

Peled et  al. note the FDA clinical reviewers’ concerns 
regarding the safety and efficacy of andexanet alfa, but 
did not include the prediction of benefit by the Division 
Director, who oversaw the review process. The Direc-
tor believed that andexanet alfa’s effect on the surrogate 
outcome was reasonably likely to predict a clinical ben-
efit due to its > 90% decrease in anti-fXa activity, and the 
strong biological plausibility that this decrease could 
lead to hemostasis and improve morbidity and mortality 
in bleeding patients receiving apixaban and rivaroxaban 
who require reversal [2].

Peled et  al. also state that the ANNEXA-I trial 
(NCT03661528) was designed to compare andexanet 
alfa versus standard of care, when in fact ANNEXA-
I compares andexanet alfa versus “usual care,” which 
includes any investigator-prescribed commercially avail-
able product. 4F-PCCs will likely be one of many thera-
pies in the usual care arm. Data from a recent real-world 
study of electronic medical records from 3030 patients 

hospitalized for FXa-associated bleeding showed that 
24% of cases were managed with 4F-PCC [18].

PCC Study Limitations
A recent systematic review on PCCs by the Ameri-
can Society of Hematology stated that it was currently 
“impossible to know whether 4F-PCC is more effective 
than supportive care alone” and that controlled studies 
are needed to make this determination [19]. The review 
also noted that there was a “very serious risk of bias,” spe-
cifically confounding and selection bias; outcome asses-
sors in all studies were not blinded; only 2 of 10 studies 
included consecutive patients; evidence imprecision was 
rated as very serious given the small sample sizes and 
very few events; and, importantly, certainty of evidence 
was very low. Of the 10 studies included in the system-
atic review, only 150 to 249 patients were included in the 
pooled analyses, far fewer than the ANNEXA-4 study of 
352 patients [10]. Further, many patients in the 4F-PCC 
studies may not have had therapeutic FXa activity levels 
since this was not measured in the majority. For example, 
50% of patients in the Schulman et al. study had no clini-
cal evidence of therapeutic anticoagulation [20], which 
suggests bleeding control would have been the same 
without PCC intervention. Of note, this study excluded 
patients with do-not-resuscitate orders, and patients who 
were re-dosed or required surgery were not rated as hav-
ing poor/none hemostatic efficacy.

Off‐label Use of PCCs
The authors discuss the off-label use of amiodarone, 
which has a very plausible mechanism for the treatment 
of atrial fibrillation; however, this is not analogous to the 
use of 4F-PCCs to treat major bleeding in patients tak-
ing FXa inhibitors. 4F-PCCs are not a single drug but a 
mix of multiple factors, most with no plausible mecha-
nism or effect as a nontargeted factor replacement strat-
egy for FXa inhibitor-associated bleeding, increasing the 
likelihood of off-target effects. Prior to the approval of 
andexanet alfa, there were no other treatment options 
available. Due diligence suggests that clinicians select a 
drug with a clearly demonstrated mechanism of action 
and FDA approval.

Society Guidelines, Conflict of Interest, and Bias
Peled et al. discuss conflicting society guidelines for the 
management of DOAC-related bleeding. While guide-
lines take years to synthesize and publish, they often 
become quickly obsolete given the rapid introduction 
of new studies and data. Many guidelines were writ-
ten before the availability of andexanet alfa and final 
ANNEXA-4 study results, and are currently under 
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revision. More recent guidelines are placing andexanet 
alfa as a first-line agent in front of PCC [3–8].

The authors also note that the conflicts of interest 
declared by guideline writers must be considered. I agree 
that disclosure of potential conflicts of interest is impor-
tant to ensure that decision-makers are independent 
with minimal conflict as related to industry and spon-
sors. However, data show that 84% of physicians have 
had some relationship with industry [21]. At the end of 
the day, industry and national organizations typically rely 
on experts for advice and research to optimize the devel-
opment of critical medications and develop guidelines. 
Excluding those most knowledgeable about the medica-
tion and therapeutic area would minimize the impact of 
the guidelines.

Importantly, an individual may be free from conflict, 
but not free from bias. In fact, conflicts of interest are fre-
quently declared, but biases are not. Studies note cogni-
tive biases in healthcare providers, including physicians 
and pharmacy and medical directors that serve on phar-
macy and therapeutics committees [22, 23]. Cognitive 
biases are tendencies to process information in patterns 
that may interfere with rational healthcare decision-
making, leading to misinterpretation of clinical informa-
tion and suboptimal formulary choices. Several types of 
bias may affect healthcare decisions, including overcon-
fidence, tolerance to risk/ambiguity, confirmation bias, 
anchoring bias, relative versus absolute framing effect, 
risk aversion, zero-risk bias, and delay discounting [22, 
23].

Financial Impact
Peled et  al. compared the costs of PCCs and andexanet 
alfa, yet further clarification is needed. First, the current 
wholesale acquisition cost (WAC) per unit of 4F-PCCs 
is $2.50 (Micromedex, 2020), 54% higher than the $1.62 
noted by Peled et  al. Second, the average US male and 
female weigh 90  kg and 77  kg, respectively [24]. Utiliz-
ing a weight of 85  kg, the cost of 4F-PCCs with WAC 
and doses of 25 to 100 units/kg would range from $5313 
to $21,250. The WAC for andexanet alfa is $27,500 for 
the low dose and $49,500 for the high dose (Microme-
dex, 2020). Of note, the lower dose was used in ~ 85% of 
patients in ANNEXA-4 [10]. Third, Peled et  al. did not 
discuss the New Technology Add-on Payment (NTAP); 
andexanet alfa-specific C-code and J-codes, which allow 
for pass-through pricing in an outpatient environment 
[25]; 340b drug pricing; or the availability of andexanet 
alfa on consignment. As a supplement to the Medicare 
Severity-Diagnosis Related Group (MS-DRG) payment, 
NTAP may facilitate an additional payment equal to the 
lesser of (1) 65% (up to $18,281) of the cost of andexanet 
alfa, or (2) 65% (up to $18,281) of the amount by which 

the costs of the case exceed the standard MS-DRG pay-
ment. A recent budget impact model showed cost reduc-
tions with andexanet alfa versus 4F-PCCs when including 
both NTAP and the in-patient consequences associated 
with hematoma expansion (e.g., intubation) [26]. Thus, 
andexanet alfa pricing and financial impact can be highly 
variable, and the cost of 4F-PCCs may be similar to that 
of andexanet alfa, depending on 4F-PCC dosing.

Summary
4F-PCCs have provided a temporary, nonspecific treat-
ment for FXa inhibitor-associated bleeding prior to 
specific antidote availability. 4F-PCCs have not been 
accepted as the standard of care given the lack of consist-
ent evidence, lack of clinical development, lack of effect 
on anti-FXa levels, and lack of standardized dosing. Fur-
ther, 4F-PCCs may provide no benefit beyond merely 
stopping the FXa inhibitor and providing supportive 
care. In addition, mortality appears to increase with use 
of PCCs at higher doses.

Andexanet alfa has consistent data from several clini-
cal trials and a committed clinical trial program with new 
studies addressing the comparator of usual care, as well 
as a surgical trial (ANNEXA-S; NCT04233073). Andexa-
net alfa has the mechanism, FDA approval, and strongest 
data available, with ongoing clinical development, to war-
rant consideration for addition to a hospital formulary.

Source of Support
Editorial support was provided by Kim Fuller, Ph.D., of SciFluent Communica-
tions and was financially supported by Portola Pharmaceuticals, Inc.

Conflict of interest
Dr. Mahan is a consultant and speaker for Janssen and Portola Pharmaceuti-
cals, a speaker for Bristol-Myers Squibb and Pfizer, has received honorarium 
for expert panel involvement from the American College of Emergency 
Physicians, and has received personal fees from Power-Pak C.E., outside the 
submitted work.

Open Access
This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the original 
author(s) and the source, provide a link to the Creative Commons licence, and 
indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the 
article’s Creative Commons licence and your intended use is not permitted 
by statutory regulation or exceeds the permitted use, you will need to obtain 
permission directly from the copyright holder. To view a copy of this licence, 
visit http://creat iveco mmons .org/licen ses/by/4.0/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Published online: 22 June 2020

http://creativecommons.org/licenses/by/4.0/


326

References
 1. Peled H, Dau NQ, Lau H. Key points to consider when evaluating Andexxa 

for formulary addition. Neurocrit Care. 2019. https ://doi.org/10.1007/
s1202 8-019-00866 -6.

 2. Food and Drug Administration. Summary basis for regulatory action—
Andexxa 2019. Available from: https ://www.fda.gov/media /11395 4/
downl oad. Accessed January 28, 2020.

 3. Cuker A, Burnett A, Triller D, Crowther M, Ansell J, Van Cott EM, et al. 
Reversal of direct oral anticoagulants: guidance from the Anticoagulation 
Forum. Am J Hematol. 2019;94(6):697–709.

 4. American College of Cardiology. ManageAnticoag App. Available at: 
https ://www.acc.org/tools -and-pract ice-suppo rt/mobil e-resou rces/featu 
res/manag eanti coag. Accessed January 28, 2020.

 5. Lip GYH, Banerjee A, Boriani G, Chiang CE, Fargo R, Freedman B, et al. 
Antithrombotic therapy for atrial fibrillation: CHEST guideline and expert 
panel report. Chest. 2018;154(5):1121–201.

 6. Baugh CW, Levine M, Cornutt D, Wilson JW, Kwun R, Mahan CE, et al. 
Anticoagulant reversal strategies in the emergency department setting: 
recommendations of a multidisciplinary expert panel. Ann Emerg Med. 
2019. https ://doi.org/10.1016/j.annem ergme d.2019.09.001.

 7. January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleveland JC Jr, et al. 
2019 AHA/ACC/HRS focused update of the 2014 AHA/ACC/HRS guideline 
for the management of patients with atrial fibrillation. Circulation. 
2019;140:e125–51.

 8. Christensen H, Cordonnier C, Korv J, Lal A, Ovesen C, Purrucker JC, et al. 
European Stroke Organisation guideline on reversal of oral anticoagu-
lants in acute intracerebral haemorrhage. Eur Stroke J. 2019;4(4):294–306.

 9. Siegal DM, Curnutte JT, Connolly SJ, Lu G, Conley PB, Wiens BL, et al. 
Andexanet alfa for the reversal of factor Xa inhibitor activity. N Engl J 
Med. 2015;373(25):2413–24.

 10. Connolly SJ, Crowther M, Eikelboom JW, Gibson CM, Curnutte JT, Law-
rence JH, et al. Full study report of andexanet alfa for bleeding associated 
with factor Xa inhibitors. N Engl J Med. 2019;380(14):1326–35.

 11. Song Y, Wang Z, Perlstein I, Wang J, LaCreta F, Frost RJA, et al. Reversal of 
apixaban anticoagulation by four-factor prothrombin complex concen-
trates in healthy subjects: a randomized three-period crossover study. J 
Thromb Haemost. 2017;15(11):2125–37.

 12. Lu G, Lin JP, Curnutte JT, Conley PB. Effect of andexanet-TFPI interaction 
on in vitro thrombin formation and coagulation markers in the TF-
pathway. Blood. 2017;130(Suppl 1):629.

 13. Mahaffey KW, Hellkamp AS, Patel MR, Hannan KL, Schwabe K, Nessel 
CC, et al. End of study transition from study drug to open-label vitamin 
K antagonist therapy: the ROCKET AF experience. Circ Cardiovasc Qual 
Outcomes. 2013;6(4):470–8.

 14. Granger CB, Lopes RD, Hanna M, Ansell J, Hylek EM, Alexander JH, et al. 
Clinical events after transitioning from apixaban versus warfarin to 
warfarin at the end of the Apixaban for Reduction in Stroke and Other 
Thromboembolic Events in Atrial Fibrillation (ARISTOTLE) trial. Am Heart J. 
2015;169(1):25–30.

 15. Dager WE, Roberts AJ, Nishijima DK. Effect of low and moderate dose 
FEIBA to reverse major bleeding in patients on direct oral anticoagulants. 
Thromb Res. 2019;173:71–6.

 16. Green L, Tan J, Antoniou S, Alikhan R, Curry N, Everington T, et al. Hae-
matological management of major bleeding associated with direct oral 
anticoagulants—UK experience. Br J Haematol. 2019;185(3):514–22.

 17. Cohen AT, Lewis M, Connor A, Connolly S, Yue P, Curnutte J, et al. 30 day 
mortality following andexanet alfa in ANNEXA-4 compared with pro-
thrombin complex concentrate (PCC) therapy in the orange study for life 
threatening non-vitamin k cral anticoagulant (NOAC) related bleeding. J 
Am Coll Cardiol. 2020;75(Supp 11):2242.

 18. Coleman CI, Danese S, Ulloa J, Xiao G, Lovelace B. Real-world manage-
ment of oral factor Xa inhibitor bleeding-related hospitalizations with 
andexanet alfa or 4 factor prothrombin complex concentrate. J Am Coll 
Cardiol. 2020;75(11):2209.

 19. Piran S, Khatib R, Schulman S, Majeed A, Holbrook A, Witt DM, et al. 
Management of direct factor Xa inhibitor-related major bleeding 
with prothrombin complex concentrate: a meta-analysis. Blood Adv. 
2019;3(2):158–67.

 20. Schulman S, Gross PL, Ritchie B, Nahirniak S, Lin Y, Lieberman L, et al. Pro-
thrombin complex concentrate for major bleeding on factor Xa inhibi-
tors: a prospective cohort study. Thromb Haemost. 2018;118(5):842–51.

 21. Campbell EG, Rao SR, DesRoches CM, Iezzoni LI, Vogeli C, Bolcic-Jankovic 
D, et al. Physician professionalism and changes in physician-industry 
relationships from 2004 to 2009. Arch Intern Med. 2010;170(20):1820–6.

 22. Mezzio DJ, Nguyen VB, Kiselica A, O’Day K. Evaluating the presence of 
cognitive biases in health care decision making: a survey of U.S. formulary 
decision makers. J Manag Care Spec Pharm. 2018;24(11):1173–83.

 23. Saposnik G, Redelmeier D, Ruff CC, Tobler PN. Cognitive biases associated 
with medical decisions: a systematic review. BMC Med Inform Decis Mak. 
2016;16(1):138.

 24. Center for Disease Control and Prevention. Body measurements. Avail-
able from: https ://www.cdc.gov/nchs/fasta ts/body-measu remen ts.htm. 
Accessed January 28, 2020.

 25. Centers for Medicare & Medicaid Services. Centers for Medicare & 
Medicaid Services (CMS) Healthcare Common Procedure Coding System 
(HCPCS) application summaries and coding decisions. First quarter, 2020 
coding cycle for drug and biological products. Available from: https ://
www.cms.gov/files /docum ent/2020-hcpcs -appli catio n-summa ry-quart 
er-1-2020-drugs -and-biolo gical s-updat ed-04142 020.pdf. Accessed April 
17, 2020.

 26. Fanikos J, Goldstein JN, Lovelace B. Budget impact of andexanet alfa for 
intracranial hemorrhage associated with factor Xa inhibitors from the 
inpatient hospital perspective in the US. Poster presented at: 38th Annual 
Emergencies in Medicine (EIM) conference; March 1–6, 2020; Park City, 
UT.

https://doi.org/10.1007/s12028-019-00866-6
https://doi.org/10.1007/s12028-019-00866-6
https://www.fda.gov/media/113954/download
https://www.fda.gov/media/113954/download
https://www.acc.org/tools-and-practice-support/mobile-resources/features/manageanticoag
https://www.acc.org/tools-and-practice-support/mobile-resources/features/manageanticoag
https://doi.org/10.1016/j.annemergmed.2019.09.001
https://www.cdc.gov/nchs/fastats/body-measurements.htm
https://www.cms.gov/files/document/2020-hcpcs-application-summary-quarter-1-2020-drugs-and-biologicals-updated-04142020.pdf
https://www.cms.gov/files/document/2020-hcpcs-application-summary-quarter-1-2020-drugs-and-biologicals-updated-04142020.pdf
https://www.cms.gov/files/document/2020-hcpcs-application-summary-quarter-1-2020-drugs-and-biologicals-updated-04142020.pdf

	Reply to “Key Points to Consider When Evaluating Andexxa for Formulary Addition”
	Standard of Care
	Pharmacology
	PCC Study Limitations
	Off‐label Use of PCCs
	Society Guidelines, Conflict of Interest, and Bias
	Financial Impact
	Summary
	Source of Support
	References




