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ABSTRACT

Objectives: To share clinical data on the efficacy of
4F-PCC in the treatment of major bleeding caused by
warfarin, dabigatran, and rivaroxaban.

Methods: This is a retrospective study of patients
admitted to King Fahad Medical City, Riyadh,
Saudi Arabia with major bleeding caused by oral
anticoagulants and treated with 4-factor prothrombin
complex concentrate (4F-PCC). The International
Society of Thrombosis and Hemostasis Scientific and
Standardization Subcommittee criteria were used to
evaluate the effectiveness of PCCs.

Results: A total of 22 patients were included in the
study. Ten of the events were caused by gastrointestinal
bleeding (46%). In the majority of patients,
anticoagulation was prescribed for stroke prevention,
atrial fibrillation, and venous thromboembolism. The
median international normalized ratio was significantly
lower before and after PCC administration (p<0.001).
In patients treated with 4-factor PCC, the rate of
thromboembolic events was 0%. The hemostatic
effectiveness of PCC was effective in 19 patients.
During treatment, no clinically significant bleeding
complications occurred.

Conclusion: Prothrombin complex concentrate
can effectively reverse the effects of warfarin and
rivaroxaban in patients with major bleeding, but only
partially reverses the effect of dabigatran.
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rothrombin complex concentrate (PCC) is a
biological product made from pooled human plasma
that contains therapeutic levels of factors II, VII, IX,
and X.! It is advised in the case of major bleeding events
(MBEs) caused by warfarin or direct oral anticoagulants

(DOAC).?
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Vitamin K antagonists (VKAs) and DOACs are
examples of oral anticoagulant therapies.® Direct
oral anticoagulants are classified into 2 groups: direct
factor Xa inhibitors (such, apixaban, edoxaban, and
rivaroxaban) and direct thrombin inhibitors (such,
dabigatran), both of which have been used to prevent
stroke in non-valvular atrial fibrillation and venous
thromboembolism (VTE).* Long-term use of oral
anticoagulant therapies is linked to major bleeding
tendencies, such as intracerebral bleeding, the most
feared adverse effect.” The International Society on
Thrombosis and Hemostasis (ISTH) criteria are used to
define a major bleeding event (MBE) in a non-surgical
setting.” Despite the fact that PCC is increasingly being
used in Saudi Arabia to treat life-threatening bleeding
caused by oral anticoagulant therapy, there are no studies
to back up its efficacy.® As a result, we conducted this
study to determine the efficacy of PCC in controlling
major bleeding caused by oral anticoagulant therapies,
as well as the safety of PCC.

Methods. A retrospective review was carried out
at a tertiary care hospital in the Internal Medicine
Department, King Fahad Medical City (KFMC),
Riyadh, Saudi Arabia. Between January 2012 and July
2018, all 43 female and male patients who developed
major bleeding and received the first or repeated dose of
PCC, which was induced by oral anticoagulant therapy,
and met the ISTH criteria, were enrolled in this study
retrospectively. The following is the ISTH definition
of major bleeding in non-surgical patients: i) Fatal
bleeding; ii) Symptomatic bleeding in a critical area
or organ, such as intracranial, intraspinal, intraocular,
retroperitoneal, intraarticular, or pericardial, or
intramuscular with compartment syndrome; iii)
Bleeding resulting in a drop in hemoglobin level of
2 g/dL or more, or necessitating transfusion of 2 or
more units of whole blood or red cells.® Patients who
had pre-operative reversal of oral anticoagulation effects
or had previously received other hemostatic agents
(rFVIIa or activated PCC) were excluded.

All data were collected by using a standardized case
report form including the medical notes, laboratory
results: prothrombin time / international normalized
ratio (PT/INR), activated partial thromboplastin
time (APTT), hemoglobin at time of presentation
to the hospital and 24 hours after receiving the dose
of PCC. In addition to any other relevant details,
including transfusion records. Data was collected on
the patients’ demographic characteristics such as age,
gender, and weight. The type and the indication for
anticoagulants either by using VKA, dabigatran, or
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rivaroxaban due to stroke prevention atrial fibrillation,
VTE, and stroke. Source of bleeding with or without
transfusion, where it might be head/neck, intracranial,
thorax, gastrointestinal, abdominal, musculoskeletal,
and genitourinary bleeding. Also, the occurrence of
thromboembolic events after PCC administration, and
death.”

In addition, the effectiveness assessment for the
PCC in controlling major bleeding was carried out
based on the criteria published in the communication
letter from the Standardization Subcommittee on the
Control of Anticoagulation of the ISTH, for 4 different
bleeding types: visible bleeding, nonvisible bleeding,
musculoskeletal bleeding, and intracranial hemorrhage
(ICH).”

Approval for this study was obtained and approved
by the Institutional Review Board at KFMC, Riyadh,
Saudi Arabia.

Statistical analysis. The SPSS version 21 (SPSS
Inc, Chicago, Illinois, USA) was used to enter and
analyze data. Descriptive statistics were used in the
analysis, which included quantitative data presented
as (mean+standard deviation (SD), with a confidence
interval (CI) of 95% and qualitative data presented
as frequency and percentage. Depending on the type
of data, appropriate statistical tests such as the t-test
(PCC dose and effectiveness), paired T-test (laboratory
data before and after receiving PCC), ANOVA (PCC
dose and adverse effects), Fisher exact test (types of
oral anticoagulant and their effectiveness), and logistic
regression tests were used for comparisons. The cut-off
value for statistical significance was set at p<0.05.

Results. Ourstudy included 22 patients who received
PCCs for the urgent reversal of the anticoagulant
effect of warfarin, rivaroxaban, or dabigatran due to
an MBE. Twenty-one patients were excluded from
further analysis, either because a PCC was given for
anticoagulation reversal prior to surgery (n=6) or
because the patients were not on oral anticoagulant
therapy when they received a PCC (n=13) or because
they had missing data charts (n=2).

The study population had a mean age of 58 years
and a mean weight of 68.3 kg. The females were (n=18;
82%). Stroke prevention in atrial fibrillation study and
VTE were the most common reasons for anticoagulation
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in the majority of patients (n=10; 46%), respectively.
There were 16 MBEs for warfarin patients, 2 MBEs
for dabigatran patients, and 4 MBEs for rivaroxaban
patients. The most common type of bleeding requiring
reversal with a PCC was gastrointestinal (GI) bleeding
(n=10; 46%), followed by musculoskeletal bleeding in
(n=4; 18%) patients (Table 1).

Before starting PCC treatment, all patients had their
INR and APTT levels checked. The APTT and INR
were both prolonged in warfarin patients (n=14; 88%)
and (n=15; 94%). Furthermore, the INR and APTT
were measured 24 hours after receiving the PCC, and
their values were significantly lower (p<0.001) and
(p=0.02), respectively. Especially in Warfarin-treated
patients (p<0.001). A PCC was given at a dose of
2085.2704.4 TU on average (IQR). Due to the
insufficient effect of the initial PCC management, a
second PCC dose of 1500-5000 IU (mean 2812.5) was
given in 8 cases. Patients were only given BeriplexR of
the 4-factor PCCs if it was available at the treating site
(Table 2).

A correlation between the weight of the patients in
kilograms and PCC dose resulted in a weak positive
correlation (r=0.33) (p=0.13), where more weight
needed higher doses.

Additional management included the transfusion
of red blood cell concentrates; (n=11; 61%) patients.
Hemoglobin level was measured before and after

Table 1 - Demographic and clinical characteristics of the study

population.
Variables Total
Age, years (mean+SD) 57.8+19.4
Weight, kg (mean+SD) 68.3+20.5
Gender 18 (82)
Female 4(18)
Male
Previous major bleeding
Yes 7 (32)
No 15 (68)
Indication for anticoagulant
Stroke prevention atrial fibrillation 10 (46)
Venous thromboembolism 10 (46)
Stroke 1 (4)
Valve replacement 1(4)
Most common bleeding site
GI 10 (45)
Musculoskeletal 4(18)
ICH 3 (14)
Genitourinary 3 (14)
Abdominal 209

Values are presented as numbers and percentages (%). GI:
gastrointestinal, SD: standard deviation, ICH: intracranial
hemorrhage
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treatment with a PCC, and it resulted in significant
improvement (p=0.004) after transfusion.

Patients on warfarin showed significant effectiveness
when received a PCC dose of (2196+573.3 IU)
compared with patients who received a PCC dose of
(1000+£707.1 TU) (p=0.02) (Table 3). The hemostatic
efficacy of PCC for the management of warfarin,
dabigatran, and rivaroxaban-related MBE was assessed
as effective in 19 patients (86%) and ineffective in 3
patients (14%). When analyzed according to the
anticoagulant type, the hemostatic effectiveness of PCC
was assessed as effective in 14 of the 16 patients on
warfarin and 1 of the 2 patients on dabigatran, and all 4
patients on rivaroxaban.

Two (67%) of the 3 patients with ineffective
hemostasis after treatment with a PCC on warfarin had
ICH as the indication for reversal, and their treatment
was ineffective due to delayed diagnosis and suboptimal
dosing. One patient on dabigatran had GI bleeding, as
the indication for reversal, and treatment was ineffective
due to multi-organ (renal) failure and suboptimal
dosing.

Safety analysis was performed for all the patients
with no serious adverse events were observed. The
incidence of thromboembolic events was 0% in patients

treated with 4-factor PCC.

Death occurred in 8 (36%) patients within (1-3
months) of the MBE, with 5 patients having GI
bleeding. Two of the 8 patients had ICH, while the other
had genitourinary bleeding. The direct effect of ICH
was the cause of death in 2 cases, and 2 patients died
of multiorgan failure after GI bleeding, 2 patients had
cardiac arrhythmia and were arrested, one patient died
from PE, and the other from disseminated intravascular
coagulation (DIC). The cause of death in all of these

cases was determined to be unrelated to PCC treatment.

Discussion. In this study, we report the results
from a cross-sectional study of patients treated with
PCCs for the management of MBEs associated with
warfarin, rivaroxaban, and dabigatran.

The main findingsare that PCCis generally effective in
reversing major bleeding without causing complications
or serious adverse events such as pulmonary embolism
or even death. Major bleeding event on anticoagulants
have a high morbidity and mortality rate. Most
bleeding events on oral anticoagulants can be managed
conservatively with hemodynamic support and blood
product transfusion. However, in some cases, a specific
DOAC and VKA reversal agent is required to safely and
effectively reverse the bleeding. Several clinical trials

Table 2 - Comparison between the lab results before and 24 hours after treatment with PCC.

Variables Before After P-value
All patients on oral anticoagulants before and
after 24 hours after treatment with PCC (n=22)
International normalized ratio 7.9%5.3 2.1£1.6 <0.001
Activated partial thromboplastin time 89.1+46.6  59.7+49.0 0.03
Hemoglobin 8.5+3.4 10.7+2.7 0.004
Patients on warfarin before and after 24 hours
after treatment with PCC (n=16)
International normalized ratio 7.38+5.3 1.620.6 0.001

Values are presented as mean+SD. PCC: prothrombin complex concentrate

Table 3 - Relationship between anticoagulant type and the effectiveness of
prothrombin complex concentrate and the dose.

Effective Ineffective
Types of n (%) n (%) Total
anticoagulants (M+SD) (M£SD) (n,%) P-value
VKA 14 (88) 2(12)
PCC dose 2196+573.3 1000:707.1 10100 0.02
Dabigatran 1 (50) 1 (50)
PCC dose 2000 2500 2(100)
Rivaroxaban 4 (100)
PCC dose 2156+986.2 0 4(100)

PCC: prothrombin complex concentrate
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indicate that PCCs may be effective in the treatment
of warfarin-induced bleeding.”'® The Food and Drug
Administration approved PCC in 2013 for the urgent
reversal of warfarin.” According to the results of a phase
[Ib multicenter no inferiority trial, 4F-PCC is an
effective alternative to plasma for the urgent reversal of
VKA therapy in MBE."

The hemostatic effectiveness of PCC for the
management of a rivaroxaban-related MBE was assessed
as effective management in all the cases. This is similar to
other studies that showed the significant effect of PCC
in reversing the bleeding induced by rivaroxaban.®”!!

Despite the fact that this study discovered that PCC
is partially effective in reversing major bleeding caused by
dabigatran, clinical trials evaluating dabigatran reversal
with 4F-PCC produced mixed results. At least 2 studies
show that 4F-PCC has no effect on the anticoagulant
action of dabigatran.'>"® While other studies support
its efficacy.""'* Furthermore, activated PCC (APCC)
has been studied in the reversal of major bleeding
caused by dabigatran and may be a better option,"”
and the specific antidote idarucizumab should be the
most effective reversal agent. Three of the patients in
our study had an ineffective hemostatic effect of PCC.
Two of these patients had an ICH, which is associated
with poor outcomes and a high mortality rate. The last
one had ineffective hemostasis with GI bleeding, and
treatment was ineffective due to multiorgan (renal)
failure and inadequate dosing. As a result, the ineffective
hemostatic outcome of PCCs observed in these 3 cases.

The mortality rate in this study is lower than that
in Pahs et al’s’ retrospective review of patients admitted
with hemorrhage caused by dabigatran or rivaroxaban.

Thromboembolic events occurred in 3.6% of
patients receiving PCC for the treatment of MBEs on
factor Xa inhibitors.® Thromboembolism rates were low,
but there was a quantifiable risk of thromboembolism in
VKA-treated patients receiving PCCs for anticoagulation
reversal.” In our study, no thromboembolic events were
observed in patients receiving 4-factor PCC. The sample
size, however, was small.

The inclusion of patients who received an
anticoagulant dose within 24 hours of PCC
administration, as well as the use of standardized
ISTH criteria for assessing PCC effectiveness, add to
the study’s strength. Due to their efficacy and low rates
of adverse events, PCCs are a viable alternative for the
management of MBEs on warfarin and rivaroxaban.

Based on our findings, we recommend starting
patients with MBEs on warfarin or rivaroxaban with a
PCC dose of 2000 IU, which can be increased if the
effect is suboptimal. Such an approach appears to be
associated with an acceptable balance of PCC efficacy
and safety.
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Study limitation. The major limitations of our study
are the lack of a control group, the small sample size,
the retrospective design, and some missing data from
the patients’ charts. To assess the efficacy and safety of
PCC in the reversal of DOACs, we recommend larger
multi-center studies in Saudi Arabia with a prospective
cohort design and a larger sample size.

In conclusion, PPC can quickly and effectively
reverse the effects of warfarin and rivaroxaban in
patients with major bleeding, but it only has a limited
effect on dabigatran reversal.
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