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Abstract
Even though there are several reversal strategies available for oral Factor Xa inhibitor associated coagulopathies, 4-factor 
prothrombin complex concentrate (4F-PCC) is used commonly as the primary reversal agent at many institutions. A dose of 
50 units/kg is recommended as safe and effective with growing data suggesting that a lower dosing strategy may be sufficient. 
This retrospective study included adult patients who received either high-dose (50 units/kg; maximum dose: 5000 units) or 
low-dose (25 units/kg; maximum dose: 2500 units) 4F-PCC for the emergent reversal of oral Factor Xa inhibitor-related life 
threatening bleeding. The primary outcome was the attainment of hemostatic effectiveness. Secondary outcomes were rates 
of thromboembolic events and inpatient mortality. 47 patients were included in the analysis of which 24 patients received 
high-dose and 23 patients received low-dose 4F-PCC. Overall hemostatic effectiveness was 87.5% in the high-dose group 
and 91.3% in the low-dose group. Thromboembolic event rate was 8.3% in the high-dose group compared to 4.4% within 
the low-dose group and inpatient mortality rate was 8.3% in the high-dose group and 4.4% in the low-dose group. Low-dose 
4F-PCC (25 units/kg, maximum dose: 2500 units) for the reversal of oral Factor Xa inhibitors is a cost-effective alternative 
to high-dose 4F-PCC (50 units/kg; maximum dose: 5000 units) and provides effective hemostasis without increased rates 
of thromboembolic events or inpatient mortality.

Keywords 4-Factor PCC · Direct oral anticoagulants · Emergency medicine · Hemostasis · Thrombosis · Anticoagulation 
reversal · Oral Factor Xa inhibitors

Highlights

• 4-Factor prothrombin complex concentrate (4F-PCC) is 
used commonly as the primary reversal agent for oral 
Factor Xa inhibitors.

• Recent literature supports use of lower dosing strategy 
such as 25 units/kg instead of 50 units/kg of 4F-PCC.

• The current study evaluates efficacy, safety, and cost-
implications of a lower dosing strategy of 25 units/kg of 
4F-PCC.

• Based on the outcomes presented, 25units/kg (max dose: 
2500 units) of 4F-PCC is a safe and effective dose for 
oral Factor Xa inhibitors-related life threatening bleed 
and is associated with significant cost-saving compared 
to 50 units/kg. Future, larger studies are required to con-
firm these findings.

Introduction

Anticoagulation-associated bleeding is one of the most 
common causes of outpatient drug event-related emergency 
department (ED) visits resulting in hospital admissions [1]. 
The most commonly prescribed outpatient anticoagulants 
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are warfarin and oral Factor Xa inhibitors such as rivaroxa-
ban (Xarelto®) and apixaban (Eliquis®). The increasing use 
of oral Factor Xa inhibitors has coincided with an overall 
decrease in the use of warfarin due to its many limitations 
including numerous drug interactions, the need for routine 
lab monitoring, and the potential for higher bleeding risks 
compared to oral Factor Xa inhibitors. Additionally, there 
continue to be increasing guideline endorsements of the use 
of oral Factor Xa inhibitors in non-valvular atrial fibrillation 
and venous thromboembolism [2, 3].

As with any anticoagulant, life threatening bleeding is 
a significant concern directly associated with the use of 
oral Factor Xa inhibitors and requires timely and effective 
reversal [4]. Until the introduction of the oral Factor Xa 
inhibitor-specific antidote andexanet alfa in 2018, 4-factor 
prothrombin complex concentrate (4F-PCC) and activated 
PCC (aPCC) were routinely used for the reversal of oral Fac-
tor Xa inhibitors. Supporting evidence for the use of 4F-PCC 
and aPCC came from studies in animal models, healthy vol-
unteers, and case series along with retrospective and pro-
spective studies [5–19]. Even though different formulations 
of PCC were used in these studies, based on the available 
data and overall benefit seen, PCC was recommended as 
the reversal agent of choice in the 2017 American College 
of Cardiology (ACC) guidelines and the 2015 Neurocritical 
Care guidelines [20, 21]. After the introduction of the FDA 
approved reversal agent andexanet alfa, 2020 ACC guide-
lines were updated to recommend andexanet alfa as first line 
for oral Factor Xa inhibitor reversal and 4F-PCC or aPCC to 
be used if andexanet alfa is unavailable [22]. In spite of the 
FDA approval and guideline recommendation, many insti-
tutions still continue to use 4F-PCC or aPCC as reversal 
agents due to significant cost implications of andexanet alfa 
with the added uncertainty of its benefit compared to PCC 
alternatives. The uncertainty of its benefits is driven by the 
limitations of the approval study including but not limited 
to the open-label, single arm study design and exclusion of 
patients with severe bleeding [23]. Recently a multi-center, 
retrospective, observational cohort study evaluating the use 
of PCCs for the reversal of oral Factor Xa inhibitors related 
intracranial hemorrhage (ICH) was published which showed 
that PCCs had a high rate of excellent or good hemostasis 
(81.8%) along with a low rate of thrombosis (3.8%) [24]. In 
this study, 77.5% of patients received 4F-PCC at a median 
initial dose of 43.8 units/kg and the rest of the patients were 
treated with aPCC at a median initial dose of 26.7 units/kg.

The dosing of 4F-PCC in many of the original studies was 
50 units/kg of factor IX, rounded to the nearest available vial 
size. Recently published studies have shown that 25 units/
kg dosing has also provided adequate hemostasis [9–19]. 
Based on the available evidence, our hospital’s Pharmacy 
and Therapeutics committee approved a lower dosing strat-
egy of 4F-PCC for oral Factor Xa inhibitor reversal in the 

management of life-threatening bleeds or emergent surgery. 
Kcentra® is the preferred 4F-PCC at our institution and the 
dosing was modified from 50 units/kg (maximum dose: 5000 
units) to 25 units/kg (maximum dose: 2500 units). In the 
new protocol, a repeat dose of 25 units/kg (maximum dose: 
2500 units) could be given if satisfactory reversal was not 
achieved with the initial dose.

Although there have been published studies showing indi-
vidual outcomes of 25 units/kg and 50 units/kg of 4F-PCC, 
to the best of our knowledge there have been no studies 
directly comparing these dosing strategies with regards to 
safety and efficacy.

Methods

Study population

This is a single-center, retrospective cohort study conducted 
to compare the efficacy and safety of two different doses of 
4F-PCC (Kcentra®) in the reversal of oral Factor Xa inhibi-
tor-related life threatening bleeding—25 units/kg (low-dose 
group) and 50 units/kg (high-dose group). Patients receiv-
ing 4F-PCC were identified by an independent search of all 
orders for its use in the electronic medical record. This was 
an unfunded, institutional review board approved analysis 
conducted at a community hospital with comprehensive 
stroke center and level 2 trauma designations.

All adult patients (≥ 18 years of age) who received 
4F-PCC for oral Factor Xa inhibitor reversal between Janu-
ary 2018 and February 2020 for life-threatening bleeding 
were included in the study. Life threatening bleeding was 
defined as ICH, bleeding into a critical site (such as peri-
cardial, retroperitoneal, splenic hemorrhage), or bleeding 
that causes persistent hemodynamic compromise (ie, sys-
tolic blood pressure <90 mmHg or mean arterial pressure 
<65 mmHg) requiring treatments such as blood-product 
resuscitation and/or vasopressors.

The patients in the study were pre- and post-guideline 
change. The high-dose group consisted of patients who 
received a treatment dose of 50 units/kg (maximum dose: 
5000 units) per the institution’s original reversal guidelines. 
The low-dose group consisted of patients who were treated 
according to the modified dosing protocol of 25 units/kg 
(maximum dose: 2500 units). A repeat dose of 25 units/kg 
(maximum dose: 2500 units) could be given if satisfactory 
reversal was not achieved with the initial dose. Doses were 
rounded to the nearest vial size per institutional practice. 
Patients who received 4F-PCC for indications other than 
oral Factor Xa inhibitor reversal for life threatening or severe 
bleeding, patients who received doses other than the 25 or 50 
units/kg, patients who were transferred to another facility for 
further care, and pregnant patients were excluded.
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Outcomes

The primary objective was to compare the hemostatic effec-
tiveness between the low-dose group and the high-dose 
group. The primary efficacy outcome was the percentage 
of patients with excellent or good hemostasis as defined by 
the modification of criteria developed by Sarode et al and 
previously used in other studies [23–26]. Among patients 
with ICH, the level of hemostasis achieved was based on 
the largest hematoma expansion from the baseline CT 
scan. Excellent hemostasis was attained if the hematoma 
volume grew by 0–20.0%, good hemostasis if the increase 
was 20.1–35.0%, and poor hemostasis if the increase was 
>35.0% compared to baseline. For intraparenchymal hem-
orrhage, ABC/2 formula was used. For subarachnoid and 
subdural hemorrhage, the percent increase from maximum 

thickness of the densest area on the repeat CT was used. 
These measurements were done manually by a physician 
and a neurosurgery advanced practice nurse. Among patients 
with gastrointestinal bleeding (GIB) or other non-visible 
bleeding, hemostasis was based on the percent decrease in 
both hemoglobin/hematocrit (Hb/Hct) at 24 h compared with 
baseline while taking into account blood product usage. Fur-
ther details of the criteria used are outlined in Table 1.

Secondary objectives were to compare the rates of throm-
boembolic events and inpatient mortality between both 
groups. Thromboembolic events were defined as deep vein 
thrombosis (DVT), pulmonary embolism (PE), ischemic 
stroke, or myocardial infarction (MI) that occurred dur-
ing admission or up to 30 days after the administration 
of 4F-PCC based on available documentation from repeat 
visits per EMR. Inpatient mortality was defined to include 

Table 1  Hemostatic efficacy criteria

a For all types of bleeding: no additional plasma, blood products (whole blood products not including PRBCs) and/or coagulation factor products 
required after initial treatment with study drug
b For all types of bleeding: no more than two additional units of plasma or blood products and/or coagulation factor products required after initial 
treatment with study drug
c For all types of bleeding: more than two additional units of plasma, blood products and/or coagulation factor products required after initial 
treatment with study drug

Rating Definition

Visible bleeding Non-visible bleeding

Excellenta

(Effective)
Cessation of bleeding ≤ 1 h after presentation and no addi-

tional coagulation intervention required
1. Musculoskeletal bleeding: pain relief or no increase in 

swelling or unequivocal improvement in objective signs of 
bleeding ≤ 1 h after presentation; and the condition has not 
deteriorated during 24-h after

2. ICH: ≤ 20% increase in hematoma volume compared to 
baseline on repeat CT scan performed at the 3- and 24-h time 
point

3. Non-visible bleeding that is not described above (e.g. gastro-
intestinaI bleeding): ≤ 10% decrease in Hb at 24 h compared 
to baseline (initial correction of decrease in Hb with RBC’s, 
with a transfusion trigger of a Hb ≤ 8 ± 1 g/dL)

Goodb

(Effective)
Cessation of bleeding > 1 and ≤ 4 h after end of infusion and 

no additional coagulation intervention required
1. Musculoskeletal bleeding: pain relief or no increase in swell-

ing or unequivocal improvement in objective signs of bleed-
ing > 1 and ≤ 4 h after presentation; and the condition has not 
deteriorated during 24-h after

2. ICH: > 20%, but ≤ 35% increase in hematoma volume com-
pared to baseline on a repeat CT scan performed at the 24-h 
time point

3. Non-visible bleeding that is not described above: > 10 
to ≤ 20% decrease in Hb at 24 h compared with baseline 
(initial correction of decrease in Hb with RBC’s, with a trans-
fusion trigger of a Hb ≤ 8 ± 1 g/dL)

Poor/nonec

(Non-effective)
Cessation of bleeding > 4 h after presentation, and/or addi-

tional coagulation intervention required (plasma, whole 
blood, or coagulation factors)

1. Musculoskeletal bleeding: no improvement by 4 h after the 
end of infusion and/or the condition has deteriorated during 
the 24-h period

2. ICH: > 35% increase in hematoma volume compared to base-
line on repeat CT scan performed at the 24 h time point

3. Non-visible bleeding that is not listed above: > 20% decrease 
in Hb at 24 h compared to baseline (initial correction of 
decrease in Hb with RBC’s, with a transfusion trigger of a 
Hb ≤ 8 ± 1 g/dL)
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patients with documented inpatient death during their admis-
sion. Hospice was excluded from the definition of inpatient 
mortality due to the inability of the study investigators to 
follow the outcomes of patients that were discharged to out-
patient settings. Differences in the cost of 4F-PCC, length 
of stay, and discharge disposition were also evaluated with 
the allocation of hospice as a disposition category in order 
to identify possible differences between both groups.

Statistical analysis

Demographics are presented with means and standard 
deviations (SD) or medians and interquartile ranges (IQR) 
as applicable for continuous variables, and as proportions 
and absolute numbers for categorical variables. Descriptive 
analysis was used to present outcomes within the dosing 
groups. Analyses were completed using SAS statistical pack-
age (release 9.4; SAS Institute Inc, Cary, NC).

Results

Baseline characteristics

A total of 121 patients were screened and 47 were eligible 
for inclusion (Fig. 1). 24 patients were included in the high-
dose group and 23 patients in the low-dose group (Table 2). 
Patients were similar in age [81 years (IQR: 72–86) high-
dose; 82 years (IQR: 73–88) low-dose] and sex (45.8% 
female high-dose; 56.5% female low-dose) between the 
high and low dose groups. The most common anticoagulant 
reversed was apixaban (66.7% high-dose; 82.6% low-dose). 
The majority of patients received 4F-PCC for ICH (70.8% 
high-dose; 73.9% low-dose). There was a higher median ICH 
volume in the high-dose group compared to low-dose group. 
Glasgow coma scale (GCS) was only documented in about 
half of the ICH patients in both groups and there was no 

difference between the groups. Additional hemostatic agents 
administered included desmopressin and vitamin K.

Hemostatic effectiveness, thrombotic events, 
and inpatient mortality

Table 3 shows the rates of primary and secondary out-
comes among both high- and low-dose groups. Percentage 
of patients that met criteria for excellent or good overall 
hemostasis was higher in the low-dose group compared to 
high-dose (87.5% high-dose, 91.3% low-dose). Thromboem-
bolic events and inpatient mortality were lower in the low-
dose group (8.3% high-dose, 4.4% low-dose for both data 
points). Length of stay was similar between both groups (6 
days high-dose, 5 days low-dose). More patients in the low-
dose group had a discharge disposition of home or hospice, 
while a higher proportion of patients in the high-dose group 
needed admission to a skilled nursing facility. With regards 
to hemostasis, three patients in the high-dose group and two 
patients in the low-dose group experienced worsening bleeds 
after the administration of 4F-PCC. None of the patients 
with worsening bleed received a second dose of 4F-PCC. 
Thromboembolic events occurred in two patients in the 
high-dose group and one patient in the low-dose group. One 
patient in the high-dose group suffered from both a DVT 
and PE 15 days after the administration of 4F-PCC and the 
second patient suffered from a DVT 3 days after 4F-PCC. 
Among patients who received low-dose, one patient suffered 
from a DVT within 2 days of 4F-PCC administration.

Table 4 shows the proportion of patients with hemostatic 
effectiveness stratified by bleed type and Table 5 lists the 
blood product usage within both groups before and after 
treatment with 4F-PCC. Among patients with ICH, good 
or excellent hemostasis was achieved in 88.2% of patients 
in the high-dose group and 100.0% of patients in the low-
dose group. Hemostasis within the GI bleed group was sub-
optimal in the low-dose group compared to high-dose (80% 
high-dose, 33.3% low-dose). Patients with non-ICH, non-GI 
bleed had 100.0% hemostatic efficacy in both groups. Two 
patients in the high-dose group with ICH had poor hemosta-
sis with > 35% increase in hematoma volume on the repeat 
CT scan. One patient with a GI bleed in the high-dose group 
had poor hemostasis as evidenced by the need for more than 
2 units of blood products after the initial treatment with 
4F-PCC and blood products. Two patients with GI bleed 
within the low-dose group had poor hemostasis since they 
met the criteria of > 20% reduction in Hb/Hct from baseline. 
One of these patients had no obvious bleeding after 4F-PCC 
at the time of direct visualization during esophagogastroduo-
denoscopy (EGD) despite the Hb drop. The other patient 
needed interventional radiology (IR) embolization to con-
trol the bleed. None of the patients with worsening bleeds 

121 Pa�ents evaluated for inclusion

Reversal of warfarin or factor deficiency: 62 
No obvious indica�on: 2 
Periopera�ve reversal unrelated to bleed: 4 
Wrong dose: 5 
Transferred to another facility: 1 

47 Pa�ents included in analysis

Fig. 1  Schematic of patient selection process
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Table 2  Patient Characteristics

CVA cerebrovascular accident, DVT deep venous thrombosis, ICH intracranial hemorrhage, GI gastrointes-
tinal, IPH intraparenchymal hemorrhage, SAH subarachnoid hemorrhage, SDH subdural hemorrhage
a Results in 21 patients
b Results in 23 patients
c Ruptured AAA repair and tamponade/pericardiocentesis
d Flank hematoma, splenic hemorrhage, and pericardial tamponade
e Percentage calculated out of total ICH patients
f Results in 8 patients with ICH
g Results in 7 patients with ICH

High dose (50 units/kg) Low dose (25 units/kg)
N = 24 (%) N = 23 (%)

Age (median, IQR) 81 (72–86) 82 (73–88)
Sex
 Male 13 (54.2) 10 (43.5)
 Female 11 (45.8) 13 (56.5)

Kcentra dose, IU (median, IQR) 3933 (3144–4705) 2130 (1643–2214)
Weight, kg (median, IQR) 82.0 (60.8–95.9) 75.5 (67.3–95.3)
Weight-based dose, IU/kg (median, IQR) 49.2 (46.9–50.3) 24.2 (23.0–26.0)
Other agents given
 None 23 (95.8) 20 (87.0)
 Vitamin K 1 (4.2) 2 (8.7)
 Desmopressin 0 (0.0) 1 (4.4)

Reversed anticoagulant
 Apixaban 16 (66.7) 19 (82.6)
 Rivaroxaban 8 (33.3) 4 (17.4)

Time of last dose
 Within 24 h 16 (66.7) 18 (78.3)
 Unknown 8 (33.3) 5 (21.7)

Concomitant meds
 Aspirin 8 (33.3) 9 (39.1)
 Clopidogrel 4 (16.7) 1 (4.4)

Indication for AC
 Atrial fibrillation 19 (79.2) 17 (73.9)
 DVT 4 (16.7) 1 (4.4)
 PE 0 (0.0) 3 (13.0)
 CVA 3 (12.5) 2 (8.7)

INR at baseline (median, IQR) 1.1 (1.0–1.2)a 1.0 (1.0–1.2)b

Serum creatinine (mg/dL) 1.07 (0.81–1.50) 0.95 (0.74–1.53)
Need for reversal
 ICH 17 (70.8) 17 (73.9)
 GI bleeding 5 (20.8) 3 (13.0)
 Other bleed 2 (8.3)c 3 (13.0)d

Type of  ICHe

 SAH 3 (17.7) 1 (5.9)
 SDH 3 (17.7) 6 (35.3)
 IPH 11 (64.7) 10 (58.8)

ICH score (median, IQR) 1.0 (0.0–2.0) 1.0 (0.0–1.0)
ICH volume, cc (median, IQR) 5.0 (1.0–24.0) 2.0 (0.6–12.8)
ICH patients receiving neurosurgery 2 (8.3) 3 (13.0)
Glasgow coma scale 15 (14.5–15.0)f 14 (11–15)g
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experienced an inpatient death and were discharged to home 
or a skilled nursing facility in stable condition.

Treatment cost

Based on the average wholesale price (AWP) of 4F-PCC 
(Kcentra®), the median cost of treatment was $6765 in the 
high-dose group and $3663 in the low-dose group leading to 
a cost saving of $3102 per patient. This is in stark contrast to 
the cost of andexanet alfa (Andexxa®). Per package insert, 
a low-dose regimen (total dose 880 mg) should be used for 
patients on apixaban ≤ 5 mg or rivaroxaban ≤ 10 mg if taken 
within 8 h and a high-dose regimen (total dose 1760 mg) 
should be used for patients on apixaban > 5 mg or rivaroxa-
ban > 10 mg or an unknown dose taken within 8 h or at an 

unknown time [23, 27]. At an AWP of $5335 per 200 mg 
this leads to a total cost of $23,474 for the-low dose regimen 
and $46,948 for the high-dose regimen.

Discussion

This study compared 50 units/kg (high-dose) 4F-PCC with 
25 units/kg (low-dose) 4F-PCC in the emergent reversal of 
oral Factor Xa inhibitors and found an overall hemostatic 
effectiveness rate of 87.5% in the high-dose group and 91.3% 
in the low-dose group.

While 4F-PCC remains “off-label” for the reversal of oral 
Factor Xa inhibitors, previously reported data show it to 
be an effective reversal agent. Santibanez et al performed a 
retrospective study of 4F-PCC administration in a diverse 
subset of patients (e.g., oral Factor Xa inhibitors and warfa-
rin reversals, LVAD explants to heart transplants, massive 
transfusions, etc.) and found that hemostatic effectiveness 
was attained with greatest incidence among oral Factor Xa 
inhibitors patients at 78.9% using their institutional dosing 
of 25 units/kg [19]. As this dose was lower than the rec-
ommended dosing put forth by consensus guidelines, the 
authors concluded that a lower dose may be reasonable for 
this patient population.

Majeed et al conducted a prospective cohort study assess-
ing the use of 4F-PCC in the management of rivaroxaban- 
or apixaban-associated major bleeding and found that the 
use of a median 4F-PCC dose of 27 units/kg (2000 units) 
resulted in 69.1% hemostatic effectiveness [12]. An obser-
vational multicenter cohort study conducted by Schulman 
et al also assessed the use of 4F-PCC at a mean dose of 
26 units/kg (2077 units) for the reversal of rivaroxaban- or 
apixaban- associated major bleeding and found that good 
hemostasis was attained in 65% of patients and moderate 
hemostasis was attained in 20% of patients. They found that 
8% of patients experienced a thromboembolic event within 
1–22 days of receiving 4F-PCC [11]. A retrospective study 
by Berger et al using low-dose 4F-PCC for oral Factor Xa 
inhibitor-associated intracranial hemorrhage showed a 
94.7% hemostasis with a 9% of risk of thromboembolism 
[17] .

Our study is a real-world descriptive analysis of 4F-PCC 
practices at a community hospital. The rates of hemostatic 
effectiveness and thromboembolic complications in this 
study are comparable to other studies evaluating the use of 
4F-PCC for oral Factor Xa inhibitor reversal. The hemostasis 
rates in those studies ranged from 68 to 95% and the throm-
botic events ranged from 0 to 13% [11–19]. The mortality 
rates reported in previous studies ranged from 16 to 32% 
which is higher than the inpatient mortality rates reported 
in this study. These differences may be attributable to the 

Table 3  Overall outcomes

High dose
n (%)

Low dose
n (%)

Excellent or good hemostasis 21 (87.5) 21 (91.3)
Thrombotic events 2 (8.3) 1 (4.4)
In-patient mortality 2 (8.3) 1 (4.4)
LOS (days) (median, IQR) 6 (4–9) 5 (4–9)
Discharge disposition
 Home 5 (20.8) 9 (39.1)
 Skilled nursing facility 14 (58.3) 7 (30.4)
 Hospice 3 (12.5) 6 (26.1)
 Expired 2 (8.3) 1 (4.4)

Table 4  Hemostatic efficacy by bleed type

Bleed site High dose
% (n/N)

Low dose
% (n/N)

ICH 88.2 (15/17) 100.0 (17/17)
GI bleeding 80.0 (4/5) 33.3 (1/3)
Other bleed 100.0 (2/2) 100.0 (3/3)

Table 5  Blood product usage

Blood product High dose
n (%)

Low dose
n (%)

Number of patients needing initial blood product usage
 pRBC 6 (25.0) 2 (8.7)
 Platelet 5 (20.8) 5 (21.7)
 Plasma 1 (4.2) 0 (0.0)

Number of patients needing blood products after initial treatment
 pRBC 1 (4.2) 2 (8.7)
 Platelet 1 (4.2) 1 (4.4)
 Plasma 0 (0.0) 0 (0.0)
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ways in which each study defines mortality. The presence of 
a comparator group in our study supports the independent 
correlations of hemostatic effectiveness, thromboembolic, 
and mortality rates with 4F-PCC administration.

Limitations of this study include the retrospective nature 
of this single-center study, the pre-post institutional proto-
col design, and the small sample size necessitating further 
studies with larger sample sizes to confirm these hypothesis 
generating findings. Since all data were extracted from elec-
tronic medical record, the information is limited to what 
was available to the investigators through chart review thus 
precluding inclusion of any clinically relevant information 
if the patient sought care at a different institution post-dis-
charge. We also did not analyze or compare other baseline 
medical conditions that could have contributed to the out-
comes of these patients. Even though majority of the patients 
had reported their last apixaban or rivaroxaban dose to be 
within 24 h of presentation and while checking anti-Factor 
Xa levels is not a standard at many institutions, inability to 
confirm the presence of anticoagulant is a limitation. Also, 
only a small proportion of patients were on rivaroxaban and 
no patients were on edoxaban limiting the generalizability 
of our study to those specific groups. Additionally, median 
ICH volume was higher in the high-dose group, raising the 
possibility that ICH patients in the high-dose group were 
sicker at baseline. This may explain the lower percentage of 
hemostatic effectiveness attained within the high-dose ICH 
subgroup compared to the low-dose ICH subgroup. It is also 
possible that low-dose of 4F-PCC may not be appropriate 
for patients with higher volume bleeds. This study also had 
a small proportion of ICH patients undergoing neurosurgery 
thus limiting the extrapolation of the results to that popula-
tion. Baseline GCS was not documented in all patients with 
ICH, which is another limitation with this study.

The percentage of hemostatic efficacy for reversal of GI 
bleed within the low-dose strategy could be considered sub-
optimal at 33.3%. The sample size of patients with GI bleed 
was very small in this study. There were only three patients 
with GI bleed in the low-dose group and two patients were 
categorized as achieving poor hemostasis. Out of the two, 
one patient had attained hemostasis per EGD report but did 
have a drop in hemoglobin. The second patient needed IR 
embolization to control bleed. No repeat doses of 4F-PCC 
were given to any patients with worsening bleeds in the 
low-dose group despite the modified institutional reversal 
guideline allowing for one more dose in worsening bleeds. 
This may have been either due to lack of familiarity with 
the repeat dosing strategy or due to perceived futility with 
further treatment.

This real-world experience comparing 25 units/kg to 50 
units/kg of 4F-PCC for oral Factor Xa inhibitor reversal sug-
gests that the administration of 25 units/kg is a safe and cost-
effective alternative to 50 units/kg of 4F-PCC, with median 

cost savings per patient of $3102. Further studies are needed 
to confirm these findings.

Conclusion

Institutions have varying approaches for the reversal of oral 
Factor Xa inhibitor related bleeding. Presented here is an 
experience with two different dosing strategies of 4F-PCC 
for oral Factor Xa inhibitor reversal. Patients who received 
the 25 units/kg dosing of 4F-PCC for oral Factor Xa inhibi-
tor reversal had good hemostasis without compromising 
safety making it a more cost-effective alternative to the 50 
units/kg dosing of 4F-PCC.
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