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Predictors of Hospitalization in Vitamin K Antagonist Users Presenting with Bleeding
at the Emergency Department
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Abstract

Background: Vitamin K antagonists (VKA) are indicated for the prevention of thromboembolic events and
reduction of mortality in patients with atrial fibrillation and patients with valvular prostheses. However, their use
is associated with bleeding complications and hospitalizations. Predictors of hospital admission for bleeding in
these patients are poorly known.

Objectives: To define the predictors for hospitalization of VKA users who seek emergency care due to bleeding.

Methods: Single-center, cross-sectional study, with retrospective analysis of electronic medical records from
03/01/2012 to 02/27/2017. Clinical and laboratory variables were compared between patients who were hospitalized
and those who were not. A logistic regression model as used, in which the variables were included using the
Backward stepwise method, with a p value of 0.05 as the input criterion, a removal value of 0.20 and a confidence
interval of 95%. The p-value was considered statistically significant when <0.05.

Results: A total of 510 patients with bleeding were included, of whom 158 were hospitalized. Predictors of
hospitalization were: INR at supratherapeutic levels (OR 3.45; P <0.01; 95% CI 1.58 - 7.51), gastrointestinal bleeding
(OR 2.36; P <0.01; CI 95% 1.24 - 4.50), drop in hemoglobin (OR 6.93; P <0.01; 95% CI 3.67 - 13.07), heart failure (OR
1.96; P 0.01; 95% CI 1.16 - 3.30) and need for blood transfusion (OR 8.03; P <0.01; 95% CI 2.98 - 21.64).

Conclusion: Drop in hemoglobin, heart failure, INR at supratherapeutic levels, gastrointestinal bleeding and need
for blood transfusion were associated with hospitalization. Identification of these factors in the initial evaluation
would help to define which patients will demand more intensive care.
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Introduction phenprocoumon, a long-acting oral anticoagulant, has

been also used. Bleeding in patients treated with VKA is

Vitamin K antagonists (VKA) are indicated for the  a common cause of unscheduled emergency room visits

prevention of thromboembolic events and reduction
of mortality in patients with atrial fibrillation (AF)
and patients with prosthetic heart valves.'* However,
hemorrhagic complications of VKA therapy are frequent,
due to genetic polymorphisms of VKA enzymes in the
liver, or pharmacological and dietary interactions.’

VKA is still the only option for patients with mechanical
prostheses and valvular AF.>*%” Warfarin is the only VKA

currently available in the United States, and here in Brazil,

and consequent hospitalization,® with a significant impact

on social healthcare costs.’

The number of studies on VKAs has been decreasing in
recent years. In particular, studies reporting the prevalence
and management of hemorrhagic complications (such
as stroke) in emergency services are scarce, with high
methodological heterogeneity.'”'® To date, there is little
knowledge about the reasons of hospitalization among
these patients. Thus, this study aims to evaluate the
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predictive factors of hospitalization in VKA users who
seek emergency care due to bleeding.

Methods

This was a single-center, cross-sectional study carried
out in a tertiary cardiology hospital, with retrospective
analysis of electronic medical records. Emergency
room recorded from 03/01/2012 to 02/27/2017 were
reviewed if the following ICD-10 codes where
entered: coumarin poisoning (T 45.5), bleeding
esophageal varices (I 85.0), acute post-hemorrhagic
anemia (D 62.0), acute hemorrhagic gastritis (K 29.0),
hematemesis (K 92.0), conjunctival hemorrhage (H
11.3), upper gastrointestinal bleeding (K 92.2), upper
gastrointestinal bleeding due to duodenal ulcer (K
26.0), upper gastrointestinal bleeding due to gastric
ulcer (K 25.0), lower gastrointestinal bleeding (K 92.2),
unspecified non-traumatic intracranial hemorrhage (I
62.9), unspecified respiratory tract bleeding (R 04.9),
retinal hemorrhage (H 35.6), subarachnoid hemorrhage
(I 60.9), melena ( K 92.1), adverse effect of coumarins
(Y 44.3), epistaxis (R 04.0) and long-term use of oral
anticoagulants (Z 92.1). Data collection was carried out
by trained medical students and cardiology fellows.

Patients older than 18 years who had bleeding while
using VKA were included. Those with bleeding not
related to the use of the drugs in question, those with
supratherapeutic international normalized ratio (INR)
without bleeding, with inadequately filled medical
records and new visits to patients who had already been
selected were excluded. Patients included in the study
were divided into two groups according to the need for
hospitalization or not.

The risk of thromboembolism and bleeding in patients
with non-valvular AF was estimated by the CHA2DS2-
VASc (congestive heart failure /left ventricular dysfunction,
hypertension, age> 75, diabetes mellitus, stroke / transient
ischemic attack / thromboembolism, vascular disease
[prior myocardial infarction, peripheral artery disease, or
aortic plaque], age 65-74, and sex category [female gender])
and the HAS-BLED (hypertension, abnormal renal and
liver function, stroke, bleeding, labile INRs, elderly, and
drug or alcohol consumption). Bleeding severity was
assessed using the BARC (Bleeding Academic Research
Consortium) and GUSTO (The Global Use of Strategies
to Open Occluded Arteries) scores, and medications that
could interact with VKA, increase the risk of bleeding, and
gastric protectors were reviewed.

Recommendations for conducting cross-sectional
studies were followed according to the STROBE
Statement (https://www.strobe-statement.org). The study
was approved by the institutional ethics committee.

Statistical Analysis

Continuous variables were described by means and
standard deviations and categorical variables as absolute
and relative frequencies. The Shapiro-Wilk test was used
to assess the normality of quantitative variables. For
comparison between categorical variables, the chi-square
test or Fisher's exact test was used, when appropriate. For
comparisons of continuous variables between the groups,
the unpaired Student's t test was used. The p-value was
considered statistically significant when <0.05.

A binary logistic regression model was performed,
and the variables were included using the backward
stepwise method (probability), using a p-value of 0.05
as the inclusion criterion, a removal value of 0.20 and
a confidence interval of 95%. The variables with a
statistically significant difference in the comparative
analysis between the groups and those considered
relevant by the researchers were selected to enter the
model. Statistical analyses were performed using the
Statistical Package for the Social Science version 25 (SPSS).

Results

Of the 145,122 patient visits in the emergency
department during the analyzed period, 1,823 were
screened. After applying the exclusion criteria, 510
patients were included in the study. Of these, 44.8%
required hospitalization.

Table 1 describes the main clinical characteristics of
patients admitted or discharged from the emergency
department. Most patients were women (52.7%) and
elderly, with an average age of 65.3 years, with no
difference between the groups. There was a high
prevalence of heart failure, renal failure, and coronary
artery disease (CAD) among the hospitalized patients. The
main antiplatelet drugs prescribed for outpatients were
acetylsalicylic acid and clopidogrel. The most used VKA
was warfarin (77.3%), with no difference between groups.

VKAs were mainly indicated for patients with AF
or atrial flutter, with no difference between groups;
however, venous thromboembolism was found to
be significantly more common in outpatients than
hospitalized patients (Table 2).
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Table 1 - Clinical characteristics of patients who were hospitalized or not after emergency care (n = 510)

Hospital dmission

Discharged from the mergency department (n = 349) (a=161) P
Female gender, n (%) 185 (53) 84 (52) 0.92
Age 66.8 (+13.6) 64.6(+12.3) 0.08
Diabetes mellitus (%) 64 (18.3) 39 (24.2) 0.12
Systemic arterial hypertension, n (%) 264 (75.6) 132 (82) 0.13
Stroke or TIA, n (%) 34 (9.7) 15 (9.3) 1.00
Heart failure, n (%) 149 (39.8) 85 (52.8) <0.01
Ejection fraction%, mean (DP) 57.9(+14.4) 55.7(+17.1) <0.01
PAD, n (%) 10 (2.9) 8 (5.0) 0.30
Renal Failure, n (%) 20 (5.7) 26 (16.1) <0.01
Liver Disease, n (%) 3(0.9) 5(3.1) 0.11
Smoking, n (%) 105 (30.1) 59 (36.6) 0.15
Alcoholism, n (%) 5(1.4) 7 (4.3) 0.05
Lipid disorder, n (%) 115 (33) 63 (39.1) 0.19
Coronary heart disease, n (%) 101 (28.9) 68 (42.2) <0.01
HCM, n (%) 2(0.6) 2(1.2) 0.59
COPD, n (%) 14 (4) 10 (6.2) 0.36
CHA2DS-VASC2, média (DP) 4.14 (+1.47) 3.67 (+1.36) 0.01
HASBLED, média (DP) 3.73 (+1.25) 3.11 (+1.2) <0.01
Antiplatelet use, n (%) 158 (45.3) 39 (24.2) <0.01
ASA 148 (42.4) 37 (23) <0.01
Clopidogrel 40 (11.5) 6(3.7) <0.01
Ticagrelor 1(0.3) 0 1.00
Ticlopidine 2 (0.6) 1(0.6) 1.00
Anticoagulant n (%) 0.36
Warfarin 274 (78.5) 120 (74.5)
Phenprocoumon 75 (21.5) 41 (25.5)
Current medications, n (%)
Amiodarone 42 (12) 12 (7.5) 0.12
NSAID 4(1.1) 2(1.2) 1.00
Calcium channel blocker 12 (3.4) 8 (5) 0.46
Anticonvulsant 3(0.9) 1(0.6) 1.00
Antibiotics 5 (1.4) 2(1.3) 1.00
Statin 205 (58.7) 81 (50.3) 0.08
Digoxin 52 (14.8) 29 (18.4) 0.18
Fibrate 6(1.7) 1(0.6) 0.44

TIA: Transient Ischemic Attack; SD: Standard Deviation; PAD: Peripheral Obstructive Arterial Disease; COPD: Chronic Obstructive Pulmonary Disease; AF:
Atrial Fibrillation: VKA: Vitamin K antagonists; ASA: Acetylsalicylic acid; NSAID: Non-steroidal anti-inflammatory drugs; HCM: Hypertrophic cardiomyopathy.
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Table 2 — Reason for anticoagulation of patients who were hospitalized or not after emergency care (n = 510)

Discharged from the mergency department

Hospital dmission

Reason for anticoagulation, n (%) (n = 349) (0 =161) P
Atrial fibrillation or flutter 238 (68,2) 121 (75,2) 0,11
Prosthetic heart valve 119 (34,1) 50 (31,1) 0,54
Venous thromboembolism 23 (6,6) 3(1,9) 0,02
Left ventricular thrombus 11 (3,2) 5(3,1) 1,00
AMI, low EF 5 (1,4) 2(1,2) 1,00
Others 6(1,7) 5(3,1) 0,33

EF: ejection fraction, VKA: Vitamin K antagonists; AF: Atrial Fibrillation; AMI: Acute Myocardial Infarction.

Gastrointestinal, intra-abdominal, and central
nervous system bleeding were more frequent in patients
who were hospitalized. Genitourinary bleeding,
epistaxis, oral cavity, and conjunctival bleeding
were more prevalent in those who did not require
hospitalization (Table 3).

Most patients had supratherapeutic INR levels,
especially among those who were hospitalized. Drop in
hemoglobin levels, use of vitamin K, blood transfusions
and use of plasma, as well as more important bleeding
were also more frequent in this group (Table 4).

Figure 1 shows the results of the binary logistic
regression between the groups, identifying the
variables with the strongest association with the
need for hospitalization by VKA users experiencing
bleeding. Predictors of hospitalization were: INR at
supratherapeutic levels (OR 3.45; P <0.01; 95% CI 1.58
- 7.51), gastrointestinal bleeding (OR 2.36; P <0.01; CI
95% 1.24 - 4.50), drop in hemoglobin (OR 6.93; P <0.01;
95% CI 3.67 - 13.07), heart failure (OR 1.96; P 0.01 ; 95%
CI 1.16 - 3.30) and need for blood transfusion (OR 8.03;
P <0.01; 95% CI 2.98 - 21.64).

Discussion

Our study reports the experience of an emergency
department regarding the management of hemorrhagic
complications in anticoagulated stroke patients by
means of a five-year retrospective review. According
to the study by Shehab et al.,® for every 1,000 patients
who seek emergency care in the United States in 2013-
2014, four were due to adverse medication events,
mainly bleeding complications of oral anticoagulants,

especially warfarin. Furthermore, there was a need for
hospitalization in practically half of the cases.?

In our registry, the main reasons of hospitalizations
for bleeding were gastrointestinal bleeding, followed by
spontaneous bleeding, and genitourinary and cutaneous
hematomas. These data are in line with other studies on the
subject 51012141617 Gastrointestinal bleeding site was a predictor
of hospitalization, probably due toits higher severity and the
need for diagnostic or therapeutic endoscopic procedures.

With regard to comorbidities, heart failure was associated
with a greater need for hospitalization. This finding may be
explained by the fact that heart failure patients usually have
more severe conditions, with more comorbidities, hence
requiring greater care.

The intensity of anticoagulation is one of the factors that
increase the risk of bleeding.>” This fact may justify the higher
hospitalizations of patients with INR at supra-therapeutic
levels. Real-life reports show that 34% to 51% of stroke
patients who seek emergency care, have an INR above the
recommended level.">*181 In our study, these numbers were
even higher, probably because we only evaluated patients
presenting with bleeding. Considering that an inadequate
anticoagulation control can lead to higher morbidity and
an increase in public health expenditures, population
educational strategies, in addition to a close and continuous
medical follow-up are essential, especially at the primary
care level.

Anticoagulation reversal is necessary in patients with
very high INR or active hemorrhage who will undergo
urgent, invasive procedures. In this regard, low doses of
vitamin K can be used in conjunction with the suspension
of anticoagulation in patients taking VKAs.>” Despite the
few studies in the reviewed literature, the prescription of
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Table 3 — Bleeding site of patients who were hospitalized or not after emergency care (n = 510)

Discharged from the emergency epartment Hospital Admission
(n = 349) (n=161) ¢

Bleeding site, n (%)

Gastrointestinal 42 (12) 85 (52.8) <0.01
Spontaneous cutaneous hematoma 95 (27.2) 31(19.3) 0.06
Central nervous system 0 5(3.1) <0.01
Abdominal 0 4(2.5) 0.01
Genitourinary 94 (26.9) 22 (13.7) <0.01
Soft tissue after trauma 8 (2.3) 5(3.1) 0.56
Epistaxis 63 (18.1) 16 (9.9) 0.01
Hemoptysis 5(1.4) 2(1.2) 1.00
Oral cavity 60 (17.2) 10 (6.2) <0.01
Hemarthrosis 0 2 (1.2) 0.09
Conjunctival 24 (6.9) 1(0.6) <0.01
Ear 6 (1.7) 0 0.18
Operative wound 2 (0.6) 3(1.9) 0.18

vitamin K in cases of bleeding during the use of VKA
ranges from 19% to 27%.>" In our institution, it was
used in 50% of cases.

The independent variables with stronger association
with hospitalization were drop in hemoglobin and
need for blood transfusion. This is probably explained
by the fact that more severe bleeding requires more
medical care and an increased observation period.

Our study is subject to some limitations. The fact
that this was a single-center, cross-sectional study,
including a convenience sample by the review of
electronic medical records, may be associated with
registration bias. In addition, bleeding complications
among VKA users may be been underestimated, since
the study was conducted in a cardiology hospital, and
many patients may have sought general hospitals for
these events.

Conclusion

Drop in hemoglobin, heart failure, supra-therapeutic
INR, gastrointestinal bleeding, and need for blood
transfusion were associated with the need for
hospitalization by VKA users who seek emergency care
due to bleeding. Identification of these factors in the

initial evaluation would help to define which patients
will demand more intensive care.
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Table 4 - Bleeding characteristics of patients who were hospitalized or not after emergency care (n = 510)

Discharged from the emergency department Hospital Admission
(n = 349) (n=161) ¢
Therapeutic range of INR, n (%) <0.01
Subtherapeutic 27 (7.7) 8 (5.0)
Therapeutic 76 (21.8) 7 (4.3)
Supratherapeutic 246 (70.5) 146 (90.7)
Drop in hemoblogin, n (%) 27 (7.7) 107 (66.5) <0.01
Use of vitamin K, n (%) 136 (39) 121 (75.2) <0.01
Blood transfusion, n (%) 6(1.7) 77 (47.8) <0.01
Plasma, n (%) 1(0.3) 38 (23.6) <0.01
BARC <0.01
I 171 (49) 3(1.9)
I 170 (48.7) 69 (42.9)
Ila 7 Q) 47 (29.3)
1IIb 1(0.3) 30 (18.6)
Ilc 0 6(3.7)
v 0 0
Va 0 5(3.1)
Vb 0 1(0.6)
GUSTO <0.01
Mild 343 (98.3) 73 (45.3)
Moderate 6(1.7) 55 (34.2)
Severe 0(0.9) 33 (19)
INR: International Normalized Ratio
INR supraterapéutico ——
Supratherapeutic INR
—a—
Gastrointestinal Bleeding
| = |
Drop in Hemoglobin
-

Heart Failure

Blood Transfusion

0 2 4 6 8 10 12 14 16 18 20 22

Figure 1 - Forest Plot representing the Odds Ratio and confidence interval (95%) of the predictive factors for hospitalization of
vitamin K users who sought emergency care for bleeding
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