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Introduction
Atrial fibrillation-related stroke can be prevented by anticoagulation, 

however, anticoagulation for atrial fibrillation (AF) in patients with 
concomitant liver cirrhosis presents a challenge. These patients are 
likely to be at an increased risk for both thrombosis and bleeding, 
complicating the use of anticoagulants1, 2, 3. Direct oral anticoagulants 
(DOAC) have revolutionized stroke prevention in AF patients because 
of their superior efficacy, safety, fewer drug interactions, and predictable 
effect without the requirement of frequent monitoring, as compared to 

warfarin. Since major trials demonstrating DOAC efficacy excluded 
patients with advanced liver disease, concerns regarding their safety 
in this patient population have been raised; especially because most 
DOACs are predominantly metabolized in the liver and have high 
plasma protein binding, potentially increasing free drug levels in 
conditions of hypoalbuminemia such as liver cirrhosis. Hence, there is 
no specific recommendation in AF guidelines regarding anticoagulation 
agent of choice in patients with liver cirrhosis. With this study, we 
aimed to identify if DOACs were comparable to warfarin in their safety 
and efficacy in AF patients with liver cirrhosis.

Methods
This is a retrospective longitudinal study using data from patients 

either admitted to our hospital or seen at our outpatient clinic between 
January 1, 2016-January 1, 2020, who had a diagnosis of liver cirrhosis 
and were on anticoagulation for AF. We used ICD-10 codes I 148, K 
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Abstract
Warfarin was considered as the anticoagulation agent of choice for patients with liver cirrhosis and atrial fibrillation (AF) before the 

emergence of direct acting oral anticoagulants (DOACs). Given their superior efficacy, safety, predictable effect, and fewer drug interactions, 
the latter has revolutionized stroke prevention in AF, but much of this data excluded patients with liver cirrhosis.

The aim of this study was to compare the efficacy and safety of DOACs to warfarin in this unique patient population.

This is a retrospective longitudinal study of patients with liver cirrhosis and atrial fibrillation on anticoagulation who were either admitted 
to our hospital or seen at our outpatient clinic, between January 1, 2016-January 1, 2020. Outcomes included intracranial hemorrhage, 
gastrointestinal bleeding, cerebrovascular insult, deep venous thrombosis/pulmonary embolism (DVT/PE), and all-cause mortality amongst 
these two groups.

Warfarin had an increased incidence of GI bleeding when compared to DOACs (37.03% vs 20.45%, p <0.005) but when the differences 
in sex distribution and duration of follow up were accounted for, there was no statistically significant difference. There was a trend towards 
difference in all-cause mortality, but it failed to reach statistical significance (40.74% for 27.27% for DOACs, p=0.069). Subgroup analysis 
revealed that female sex was associated with an increased incidence of GI bleeding in those treated with warfarin (48.38% vs 23.33%, 
p<0.05). One unexpected finding was that lower HAS-BLED scores did not correlate with a low incidence of GI bleeding in women, whereas 
it reliably predicted bleeding risk in males.

Our study did not show any significant difference in the safety and efficacy of DOACs as compared to warfarin when used for anticoagulation 
in patients with atrial fibrillation and concurrent liver cirrhosis.
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70.3, K 70.2,K 71.1, K 74.60,K 74.69,K 74.3,K 74.4,K 75.81 andK 71.7 
to identify patients with AF and liver cirrhosis and then excluded the 
patients who were not on anticoagulation. We were able to identify 142 
patients who satisfied our inclusion criteria, among which 88 were on 
DOACs (apixaban, rivaroxaban and dabigatran) and 54 on Warfarin. 
Of note, these patients might have been on anticoagulation even prior 
to 2016, but to be included they must have had either an inpatient or 
outpatient encounter at our hospital between the aforementioned time. 
The patients were followed up until their last visit in our healthcare 
system and the median duration of follow up was calculated.

Study Outcomes
Intracranial hemorrhage, gastrointestinal bleeding, cerebrovascular 

insult, deep venous thrombosis/pulmonary embolism (DVT/PE) and 
all-cause mortality were recorded based on chart review during the 
period of follow up. The outcomes were compared among those on 
DOACs and those on warfarin.

Statistical Analysis
The statistical analysis methods used were student t test for the 

parametric data and chi square (or Fisher’s exact test for extremely low 
numbers) for non-parametric data. Mann-Whitney Rank Sum test 
was used for ordinal data (CHA2DS2-VASc or HAS-BLED scores) or 
parametric data that failed the normalcy test. SigmaStat 3.5 software 
was used.

Results
Table 1 compares the baseline characteristics amongst the patients 

who received DOACs and those who received Warfarin. It demonstrates 
that the characteristics of the two groups were quite similar in most 
aspects. However, there were three significant differences amongst the 
two groups. First, the patients that received Warfarin had a decreased 
risk of developing major bleeding as determined by the lower HAS-
BLED score (60.3% of those in the Warfarin group had HAS BLED 
scores< 2vs 29.5% in the DOACs group, p <0.001). Second, while 
the Warfarin group comprised of similar proportions of males and 
females, the DOAC group was composed predominantly of male 
subjects (42.5% males in Warfarin group vs 65.9% in DOAC group, 
p<0.01).Third, the median duration of follow up was 30 months in the 
Warfarin group and 24 months in the DOACs group (Interquartile 
range (IQR) of 23-73 months for Warfarin vs IQRof 12-36 months 
for DOACs,p<0.001). We noted that several patients in the Warfarin 
group had longer period of follow up (outliers) and we used Mann 
Whitney Rank Sum test for their analysis. The outcomes of our study 
are shown in Table 2.

Our results demonstrated that the Warfarin group had an increased 
incidence of GI bleeding when compared to the DOAC group (37.03% 
vs 20.45%, p <0.005), but when the differences in sex distribution and 
duration of follow up amongst the two groups were accounted for, 
there was no statistically significant difference in GI bleeding amongst 
the two groups. Also, there was a trend towards difference in all-cause 
mortality, but it failed to reach statistical significance (40.74% for 
Warfarin vs 27.27% for DOACs, p=0.069).

Subgroup analysis revealed that female gender was associated with 
an increased incidence of GI bleeding especially in those treated with 

Warfarin (48.38% vs 23.33%, p<0.05). Table 3 shows the GI bleeding 
incidence amongst males and females in the two groups. One peculiar 
finding of our study was that lower HAS-BLED scores did not 
correlate with a low incidence of GI bleeding in women, wherein most 
of the female GI bleeders were found to have a low risk HAS-BLED 
score (<2) whereas in males higher HAS-BLED score correlated with 
occurrence of GI bleeding.

Discussion
The liver produces both procoagulant factors (such as factor II, V, 

VII, IX, X and XI) and anticoagulant factors (such as antithrombin, 
proteins C and S) in the human body. Liver cirrhosis is well known to 
disrupt the delicate balance between these factors thereby increasing 
both the development of thrombosis and bleeding in patients with 
liver cirrhosis4, 5. Atrial fibrillation is the most common arrhythmia 
and is associated with risk of cardioembolic stroke. Risk stratification 
scores such as CHA2DS2-VASc score help identify AF patients who 
benefit from anticoagulation for prevention of stroke andincorporates 
attributes such as congestive heart failure, hypertension, age, diabetes, 
stroke/transient ischemic attack, vascular disease, and sex6. On the 
other hand, long term anticoagulation therapy for stroke prevention 
increases bleeding risk, thereby, necessitating the use of bleeding risk 
stratification scores such as the HAS-BLED score, which incorporates 
stroke, hypertension, labile international normalized ratio (INR), 
bleeding history or predisposition to bleeding, abnormal renal/liver 
function, age and drugs/alcohol use 7, 8.

It is evident from the above discussion that concomitance of liver 
cirrhosis and AF in patients causes a unique interaction between 
thromboembolic and bleeding risk. The existing evidence of the benefits 
of oral anticoagulation for stroke prevention in cirrhotic AF patients is 
unclear. Studies have showed that patients with AF and liver cirrhosis 
had a higher risk of both stroke and intracranial hemorrhage compared 
to AF patients without cirrhosis1, 9. One study also demonstrated that 
warfarin use was associated with a lower risk of stroke in these patients1.

Table 1: Patient characteristics

Underlying conditions Warfarin (n=54) DOACs  (n=88) Significance

Age 69.46 ±1.55  69.67±1.25 NS

BMI 32.41 ±1.27 31.63±0.92 NS

Male Gender %(n) 42.59 (23) 65.90 (58) p<0.01

Caucasian Race % (n) 85.18 (46) 88.37(76) NS

Hypertension%(n) 20.37 (11) 21.59 (19) NS

Diabetes Mellitus %(n) 48.14(26) 52.27 (46) NS

Chronic Kidney Disease* % (n) 55.55(30) 59.09 (52) NS

Congestive Heart Failure %(n) 29.62(16) 43.18(38) NS

Coronary Artery Disease %(n) 61.53(32) 62.50 (55) NS

CHA2DS2-VASc (less or equal to 2)%(n) 23.07 (12) 27.27(24) NS

HAS-BLED (less or equal to 2)** 60.37(32) 29.54 (26) p<0.001

Follow up (median months, range 25%-
75%)^

48 (23-73) 21 (12-36) p<0.001

*estimated GFR <60ml/min. 

**In direct comparison of the two groups the median HAS-BLED of the patients that received 
warfarin was 2, lower than that observed in the DOACs receiving group (p<0.001)

 ̂  In view of several patients with longer follow up in the warfarin group (outliers) we used the Mann-
Whitney Rank Sum test.
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DOACs have a superior efficacy, safety, predictable effect, and fewer 
interactions when compared with warfarin and have revolutionized 
stroke prevention in AF, but much of this data excluded patients 
with liver cirrhosis10. Hence, there is a scarcity of data regarding use 
of DOACs in liver cirrhosis with AF and mostly restricted to small 
retrospective clinical studies 11,12. One study showed that DOACSs 
have effectiveness similar to warfarin and a better safety profile in Asian 
population with AF and liver cirrhosis2. Our study aimed to compare 
the safety and efficacy of DOACs with warfarin in this unique patient 
population.

Our results indicated that there was a higher incidence of GI 
bleeding in the warfarin group, even though the warfarin group had a 
lower HAS-BLED score. We considered two factors which contributed 
to these findings. One was the difference in the duration of follow up, 
with longer duration in the warfarin group than DOAC group, giving 
those on warfarin an increased opportunity to bleed. On limiting the 
duration of follow up to three years for both the groups, there was no 
statistically significant difference in the occurrences of GI bleed. Hence 
the apparent difference results from a difference in the length of follow 
up rather than the specific therapy used.

We then evaluated the males and females in the two groups 
separately to see if gender played a role in our observed difference 
among the warfarin and DOAC group. In our retrospective study, 
females appeared to be more susceptible to develop GI bleeds than 
their male counterparts (36.06% Vs 19.75%, p<0.05), especially when 
treated with warfarin (48.38% Vs 21.73%, p<0.05). The reason for this 
remains unclear as no study so far has found any significant association 
between gender and bleeding. Although a few studies have reported 
female gender to be of borderline significance as an independent risk 
factor for bleeding13.

We further evaluated HAS-BLED scores among the genders. In 
our study HAS-BLED score reliably predicted high risk of bleeding 
in males (81.25% of the males who developed GI bleed had high risk 
HAS-BLED scores), but for the females, only a minority of those who 
had a GI bleed had high HAS-BLED scores(p<0.01), thereby, raising 
questions on the validity of HAS-BLED score in females. The cause 
for this remains unclear since validation studies for HAS-BLED score 

Table 2: Outcomes amongst the two anticoagulation groups

Outcomes%(n) Warfarin (n=54) DOACs (n=88) Significance

Intracranial bleeding 5.5  (3) 2.27 (2)          NS

GI bleeding 37.03 (20) 20.45 (18) p<0.05

DVT/PE 0 5.68 (5) NS

Stroke 3.70 (2) 5.68(5) NS

All Cause Death 40.74 (22) 27.27 (24) p=0.069

have included substantial female population and have not demonstrated 
results like ours14.

As mentioned above, our study raises concerns on the accuracy of 
HAS-BLED scores in female subjects, but it remains to be seen if 
HAS-BLED scores are inaccurate for entire female population or only 
in females with liver cirrhosis. It would be interesting to study HAS-
BLED scores in females with cirrhosis. With that being said, it is crucial 
to note that the HAS-BLED score was recognized as a novel score to 
assess 1 year risk of major bleeding in patients with AF based on the 
data from The Euro Heart Survey which did not collect data pertaining 
to liver cirrhosis in their study population8.The major HAS-BLED 
score validation study which was based on  the cohort from the “stroke 
prevention using an oral thrombin inhibitor in atrial fibrillation trial” 
(SPORTIF- AF) trial also did not study the effect of abnormal liver 
function as an independent risk factor for major bleeding14. Thereby, 
raising questions on the applicability of HAS-BLED score in patients 
with cirrhosis, particularly females with cirrhosis.

Our study has a few limitations. First, we did not include laboratory 
data for prognostic scores of liver cirrhosis, such as Child–Pugh scores, 
nor did we differentiate between the different causal factors for liver 
cirrhosis15. It is unclear if advanced stage liver cirrhosis has a higher risk 
for thrombosis or bleeding in AF patients. Second, we did not study 
the effect of DOAC dose adjustments separately. The most important 
limitation of our study is that it is a retrospective longitudinal study. 
Hence, prospective studies with double blind randomized selection of 
patients are needed to confirm our findings and assess the validity of 
HAS-BLED score.

Conclusions
Our study did not show any statistically significant difference in the 

safety and efficacy of DOACs as compared to warfarin when used for 
anticoagulation in patients with AF and liver cirrhosis.
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