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Abstract
Objectives The goal of this study was to evaluate the effectiveness of intravenous (IV) vitamin K in cirrhosis.
Methods This was a retrospective study of cirrhotic patients, not on anticoagulation, with administration of IV vitamin K and a baseline INR > 1.5. The primary outcome was the effectiveness of therapy defined by a 30% decrease in
INR or a reduction in INR to an absolute value of ≤1.5.
Key Findings A total of 96 patients were included in the cohort. There was an
average decrease in INR of 0.31; however, 60 patients (62.3%) failed to achieve
at least a 10% decrease. Sixteen patients (16.7%) met the primary effectiveness
endpoint.
Conclusions The use of IV vitamin K to correct coagulopathy of cirrhosis may
not be beneficial.

Introduction
In the United States, the prevalence of cirrhosis in adults
totals over 600 000.[1] Up to 90% of patients with this
diagnosis will develop oesophageal varices during their
lifetime, with the prevalence increasing with severity of
liver disease. Mortality associated with acute variceal
bleeding remains as high as 20% within 6 weeks of bleeding event.[2]
The lack of bleeding control may be due to the vital role
the liver plays in the synthesis of coagulation factors and
inhibitors, including vitamin K-dependent clotting factors.[3] The progression of liver disease creates an expected
decrease in the liver’s synthetic ability to produce these
factors.[4] Prothrombin time (PT) is used as a clinical surrogate and indirect marker of coagulopathy and is used in
the calculation of international normalized ratio (INR).
This value is limited by insensitivity as >30% decrease in
coagulation factors is required prior to prolongation.[5]
Despite the lack of validation of INR in patients with
cirrhosis, the correction of coagulopathy with vitamin K
supplementation is common practice. Saja et al.[6] evaluated a small cohort of patients with cirrhosis, and the
administration of subcutaneous (SQ) vitamin K resulted
in a significant decrease in PT (P = 0.047). However,
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there are a few methodological questions that leave the
use of vitamin K in cirrhosis patients unresolved.
Compared to intravenous (IV) administration, SQ is
associated with delayed and unpredictable absorption.[7]
Saja et al.[6] do not report INR values, a marker that is
frequently used to determine whether coagulopathy reversal is necessary. The purpose of this study was to evaluate
the effectiveness, as measured by INR response, of IV
vitamin K in cirrhotic patients.

Methods
This study was approved by the Institutional Review
Board of The University of Pittsburgh (PRO14030062).
It was a retrospective review of the electronic health
record (EHR) completed at the UPMC Presbyterian
Hospital, a large, academic, urban, tertiary medical
center.
A convenience sample of medication administration
data from September 2013 to July 2014 was obtained. Cirrhotic patients were included if they received at least a
single administration of IV vitamin K (phytonadione)
and had baseline INR >1.5, and at least one repeat INR
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within the 6–24 h post administration. Presence of cirrhosis was determined by a review of the physician notes.
Exclusion criteria included concurrent use of therapeutic
anticoagulation, acute liver failure and missing data.
Additional data points were collected through a review of
the EHR.
The primary outcome was the effectiveness of IV vitamin K as defined by a 30% decrease in INR or a decrease
in INR to an absolute value of ≤1.5. A planned sensitivity
analysis of the definition of effectiveness by altering the
percentage of INR decrease was completed using a 10, 20,
40 and 50% reduction in INR. Additionally, predictors of
an effective response were evaluated.
A descriptive statistical analysis was performed using
IBM SPSS version 22 (Chicago, IL, USA). Normally distributed data are reported as mean  standard deviation;
non-normally distributed data are reported as median (interquartile range). A regression analysis to determine predictors of efficacy was completed with the following
variables: baseline INR, use of fresh-frozen plasma (FFP),
MELD and vitamin K dose. Significance was set at
P = 0.05.

Results
A total of 96 patients were included in the cohort with an
average MELD of 34.1. Greater than 75% of patients were
not actively bleeding at the time of administration
(Table 1). Vitamin K was administered an average of two
times, with the most common dose being 10 mg (81%),
while a dose of 5 mg was administered in 17%. The follow-up INR was drawn, on average, 10 h after administration. Of the 45% of patients receiving FFP, four units
were administered on average.
Table 1 Patient characteristics
Male, N (%)
Ethnicity, Caucasian, N (%)
Age
Weight, kg
Height, cm
ICU admission
Total bilirubin
Albumin
AST
ALT
MELD
INR
Childs–Pugh Class C, N (%)
Active bleeding, N (%)

85 (61.2)
112 (80.6)
54  11
86; 71.4–98
170  10.1
72 (51.8)
12.6  9.5
2.9  0.8
66; 40–107
30; 18–47
34.1  6.6
3.0  1.1
85 (88.5)
21 (21.9)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ICU,
intensive care unit; INR, international normalized ratio; MELD, model
for end-stage liver disease.
Normally distributed data reported as mean  standard deviation,
non-normally data reported as median; interquartile range.
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Despite an average decrease in INR of 0.31, 60 patients
(62.3%) failed to achieve at least a 10% reduction.
Patients receiving <10 mg experienced no change from
baseline INR. Sixteen patients (16.7%) met the primary
effectiveness endpoint of either a 30% decrease in INR or
a decrease to ≤1.5 (Table 2). The results of the regression
analysis demonstrated that with each one unit increase in
INR at baseline, the odds of achieving an effective
response to vitamin K was doubled (OR: 2.0; 95% CI 1.1
to 3.8).

Discussion
The results of this study demonstrate that a small portion
of cirrhotic patients, specifically those with higher INR
elevations at baseline, are likely to benefit from the use of
IV vitamin K. While retrospective in nature, this is an
important finding as 20–40% of cirrhotic patients present
to the hospital with coagulation abnormalities.[8] Approximately 20% were actively bleeding at the time of administration suggesting that the other 80% of use was to
correct an elevated INR. The INR does not evaluate the
multitude of additional factors that impact a patient’s
ability to achieve haemostasis.[9] Diagnostic tests such as
thromboelastography provide additional information
which is lacking in the INR.[10]
There is no accepted definition of effectiveness for the
reduction of INR with vitamin K, so the use of a sensitivity analysis through altering the percentage decrease in
INR that we deemed to constitute a clinically meaningful
drop was completed. The results of this analysis demonstrate that even at the most lenient definition of effectiveness, 60 patients (62.5%) still did not achieve an effective
response. Interestingly, 22 of 36 patients who met the criteria for effectiveness did so through achievement of a
10% reduction in INR, not an absolute decrease to ≤1.5.
The study has limitations that are primarily due to the
retrospective nature including not having a standardized
time to repeat INR after vitamin K administration. The
cohort evaluated represents a severely ill cirrhotic
Table 2 International normalized ratio reductions and sensitivity
analysis
10% INR
decrease

20% INR
decrease

Reduction in INR
N (%) 13 (13.5) 10 (10.4)
Effectiveness sensitivity analysis*
N (%) 11 (11.5) 10 (10.4)

30% INR
decrease

40% INR
decrease

50% INR
decrease

7 (7.3)

4 (4.2)

2 (2.1)

7 (7.3)

3 (3.2)

6 (6.3)

N = 96 patients.
INR, international normalized ratio.
*Effective defined as percentage reduction in INR or decrease in INR
to absolute value of ≤1.5.
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population, and these results may not be generalizable to
all cirrhotic patients.

manuscript. AM was involved in study concept and
design, data collection and revision of manuscript.

Conclusion

Institutional Review Board statement

The results of this study demonstrate that the use of IV
vitamin K to correct coagulopathy of cirrhosis may not
be beneficial. Patients with higher degrees INR elevation
are more likely to have an effective response. Further
studies need to be conducted in this patient population,
including a comparison of vitamin K use to a cohort of
patients not receiving vitamin K therapy.

The study was reviewed and approved by the Institutional
Review Board of the University of Pittsburgh.
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