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International Normalized Ratio Does Not Predict
Gastrointestinal Bleeding After Endoscopic Retrograde
Cholangiopancreatography in Patients With Cirrhosis
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Abstract

Background: Cirrhosis is often accompanied by an elevated interna-
tional normalized ratio (INR) due to a decrease in pro-coagulant fac-
tors. An elevated INR in cirrhosis is often interpreted as an increased
risk of bleeding. There are a paucity of data in the literature on the use
of INR to predict risk of gastrointestinal bleeding (GIB) following
endoscopic retrograde cholangiopancreatography (ERCP) in patients
with cirrhosis. The aims of the study were to determine if there is a
correlation between INR and GIB following ERCP in patients with
cirrhosis, and to determine if there is a difference in frequency of
post-ERCP complications in patients with and without cirrhosis.

Methods: A retrospective review of all ERCP procedures was per-
formed at a tertiary care institution between 2012 and 2015. We
identified ERCPs performed in patients with cirrhosis and compared
them to a randomly selected group without liver cirrhosis. Univari-
ate analysis was performed using Chi-square and ANOVA tests. A
multivariable logistic regression model using generalized estimat-
ing equations was used to examine the association between INR and
GIB.

Results: There were a total of 1,610 ERCPs performed from 2012 to
2015 with 129 performed in 56 patients with cirrhosis compared with
392 ERCPs performed in 310 patients without cirrhosis. There was
no difference in the frequency of GIB following ERCP in both groups
(P=0.117). However, there was a difference in overall complications
between both groups (P = 0.007), but no difference observed amongst
Child-Turcotte-Pugh classes (P = NS). In a multivariable analysis,
sphincterotomy during ERCP (odds ratio (OR) = 3.22; 95% confi-
dence interval (CI): 1.05 - 9.94; P = 0.042) and cirrhosis (OR = 3.58;
95% CI: 1.22 - 10.47; P = 0.02) were significant for predicting GIB.
Anti-coagulation (OR = 2.90; 95% CI: 0.82 - 10.23; P = 0.097) and
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INR were not significant in the multivariable model (OR =2.09; 95%
CI: 0.85 - 5.12; P=0.10).

Conclusion: There was a statistical difference in overall complications
between patients with and without cirrhosis but no difference was ob-
served amongst Child-Turcotte-Pugh classes. Overall, INR was not a
significant factor in predicting risk of bleeding in patients after ERCP.

Keywords: INR; ERCP; End-stage liver disease; Cirrhosis; Gastro-
intestinal bleeding

Introduction

Patients with cirrhosis often have profound abnormalities in
the hemostatic system. Coagulation abnormalities and bleed-
ing diathesis are frequently encountered with cirrhosis. These
patients exist in a precarious hemostatic rebalance with throm-
bocytopenia, and abnormal international normalized ratio
(INR) or prothrombin time (PT) levels [1-3]. Interpretation of
these tests in cirrhosis is unclear as there may be a hypercoagu-
lable or hypocoagulable state [2, 4].

It is unknown how the use of INR predicts risk of bleeding
following procedures in patients with cirrhosis. Several studies
have found a similar complication rate in those with cirrho-
sis undergoing cardiac procedures compared to those without,
and have shown that elevated INR is not associated with an
increased bleeding risk [4-6]. In a study by Townsend et al of
240 patients undergoing right and left heart catheterizations,
they found that there was no significant difference in proce-
dural complications in those with a normal or elevated INR
[4]. There is also little evidence to suggest that fresh frozen
plasma (FFP) administered as prophylaxis prior to invasive
procedures prevents bleeding complications after invasive
procedures [4, 7].

Endoscopic retrograde cholangiopancreatography (ERCP)
is an important diagnostic and therapeutic tool used for hepa-
tobiliary disease. It is considered one of the highest-risk endo-
scopic procedures. There are little data on how INR predicts
bleeding complications after ERCP [3, 8]. Hence, the primary
goal of this study was to determine the relationship between
INR and gastrointestinal bleeding (GIB) complications follow-
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Table 1. Univariate Analysis Comparing ERCP Procedures in Cirrhotic Patients vs. Non-Cirrhotic Patients

Non-cirrhotics (procedures) (n = 392) Cirrhotics (procedures) (n = 129) P value
Biological MELD, median (range) n/a 14 (6 - 33)
CTP
A n/a 34 (26%)
B n/a 72 (56%)
C n/a 23 (18%)
Etiology of liver disease
PSC n/a 84 (65%)
NASH n/a 5 (4%)
HCV n/a 7 (5%)
ETOH n/a 11 (9%)
Other n/a 29 (23%)
ERCP indication
PSC 11 (3%) 56 (43%) <0.001
Gallstone pancreatitis and cholangitis ~ 114(29%) 22 (17%) 0.007
Jaundice or cholestasis 45 (12%) 22 (17%) 0.10
Stricture 62 (16%) 12 (9%) 0.07
Abnormal imaging 66 (17%) 8 (6%) 0.003
Other 93 (24%) 9 (7%) <0.001
Anticoagulation 39 (10%) 6 (5%) 0.063
Antiplatelet agents 95 (24%) 16 (12%) 0.004
INR, mean (SD) 1.2 (0.4) 1.3(0.4) <0.001
PT, mean (SD) 14.6 (3.1) 15.9 (3.8) <0.001
Platelets, mean (SD) 227 (103) 177 (105) <0.001
Pre-procedure FFPs 10 (3%) 7 (5%) 0.107
Sphincterotomy 213 (55%) 35 (27%) <0.001

ing ERCP in patients with cirrhosis. In addition, as there have
only been a few studies [9, 10] that have evaluated complica-
tions after ERCP in this group of patients, our secondary goal
was to determine the risk of post-ERCP adverse events in pa-
tients with cirrhosis.

Methods

Setting

A retrospective review of all ERCP procedures was performed
at a tertiary care institution between 2012 and 2015.

Data collection

We collected demographic information of the patients includ-
ing age, gender, anticoagulation or antiplatelet therapy at time
of procedure, etiology of cirrhosis and indication for ERCP.
Patients who had an existing bleeding diathesis (such as im-
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mune thrombocytopenia (ITP) or disseminated intravascular
coagulopathy (DIC)) were also noted. Laboratory values in-
cluding INR, PT, platelets, hemoglobin, albumin, creatinine,
total bilirubin, and sodium, at the time of procedure were col-
lected. We also determined patients who received pre-, peri-
procedural or post-procedural blood products. MELD scores
and Child-Turcotte-Pugh (CTP) classification at time of proce-
dure were determined. Specific interventions performed dur-
ing the ERCP were collected (sphincterotomy, precut sphinc-
terotomy, extension of sphincterotomy, balloon sweep, balloon
dilation or stent placement). All complications (GIB, cholan-
gitis, post-ERCP pancreatitis, perforation, anesthesia-related
complications and death) within 30 days after ERCP were
documented. Adverse events of cirrhotic patients who under-
went ERCP were compared with a control group of randomly
selected non-cirrhotic patients.

Data analysis

Univariate analysis was performed using Chi-square (or
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Table 2. Post-Procedure Complications

Non cirrhotics (n = 392) Cirrhotics (n = 129) P value

Any complication 52 (13%) 25 (19%) 0.007
Child-Turcotte-Pugh A n/a 4 (16%)

Child-Turcotte-Pugh B n/a 16 (64%)

Child-Turcotte-Pugh C n/a 5 (20%)

GI bleeding 12 (3%) 8 (6%) 0.117
GI bleeding requiring blood transfusion 3 (0.1%) 5 (4%) 0.025
Post-ERCP pancreatitis 17 (4%) 7 (5%) 0.630
Cholangitis 7 (2%) 8 (6%) 0.015
Death 17 (4%) 4 (3%) 0.618

Fisher’s exact test) and ANOVA tests. A multivariable logis-
tic regression model using generalized estimating equations
was used to examine the association between INR and GIB
complications post-ERCP, as well as risk factors for increased
complications post-ERCP.

Results

There were a total of 1,610 ERCPs performed from 2012 to
2015 with 129 performed in 56 patients with cirrhosis com-
pared with 392 ERCPs performed in 310 patients without cir-
rhosis. The mean age of patients without cirrhosis was 63.1
years (+ 14.9), while the mean age of patients with cirrhosis
was 58.8 years (£ 14.6) (P = 0.005). Fifty-two percent of pa-
tients without cirrhosis and 59% of patients with cirrhosis were
males (P = 0.33). Median biological MELD score in patients
with cirrhosis was 14 (range 6 - 33), with majority of patients
with a Child-Turcotte-Pugh (CTP) classification of B (56%).
The most common etiology of end-stage liver disease was pri-
mary sclerosing cholangitis (PSC) (65%). PSC was the most
common indication for ERCP (43%) in patients with cirrho-
sis. In patients without cirrhosis, the most common indications
for ERCP were cholangitis or gallstone pancreatitis (29%) and
other (24%), which included pancreaticobiliary malignancy,
abnormal liver enzyme tests, chronic and recurrent acute pan-
creatitis, bile leak, and abdominal pain with suspected sphinc-
ter of Oddi dysfunction (Table 1).

There were more patients without cirrhosis on anticoagula-

Table 3. Characteristics by Gl Bleeding in All Patients

tion and antiplatelet agents than there were in the group with
cirrhosis (Table 1). There was a significant difference in the INR
and platelet count between both groups. Patients with cirrhosis
received more pre-procedural FFP products than those without
cirrhosis (P = NS). Sphincterotomy was more commonly per-
formed in the group without cirrhosis (P < 0.001), (Table 1).
There was no difference in the frequency of GIB following
ERCP in both groups (P = 0.117) but more patients in the cir-
rhotic group required blood transfusions compared to the non-
cirrhotic group (P = 0.025), (Table 2). There was a difference in
overall complications between both groups (P = 0.007) with a
significant difference observed in the rates of post-ERCP chol-
angitis between both groups (P = 0.015), (Table 2). In cirrhotic
patients, there was no statistical difference observed between
CTP classes for complications. Amongst those who had GIB in
cirrhotic patients, the range of INR was 1.06 - 4.53, and in non-
cirrhotic patients with GIB, the range of INR was 0.91 - 2.1.

On univariate analysis in all patients, sphincterotomy,
platelets, INR and PT were important risk factors for GIB (Ta-
ble 3). On univariate analysis in cirrhotic patients only, INR
was not significantly different between patients with and with-
out GIB (Table 4). On multivariable analysis, sphincterotomy
during ERCP (OR = 3.22; 95% confidence interval (CI): 1.05
- 9.94; P = 0.042) and cirrhosis (OR = 3.58; 95% CI: 1.22
- 10.47; P = 0.02) were significant for predicting GIB. Anti-
coagulation (OR = 2.90; 95% CI: 0.82 - 10.23; P=0.097) and
INR were not significant in the multivariable model (OR =
2.09; 95% CI: 0.85 - 5.12; P=10.10). Age and gender were not
significant in the multivariate analysis.

Table 4. Characteristics by Gl Bleeding in Cirrhotic Patients

No GIB (n=501) GIB (n=20) P value NoGIB(=121) GIB(n=8) Pvalue
Anticoagulation 40 (8%) 5(25%) 0.008 Anticoagulation 5 (4%) 1 (13%) 0.324
Antiplatelet 107 (21%) 4 (20%) 0.884 Antiplatelet 16(13%) 0 (0%) 0.272
Pre-procedure FFPs 13 (3%) 4 (20%) 0.003 Pre-procedure FFPs 5 (4%) 2 (25%) 0.060
Sphincterotomy 234 (47%) 14 (70%) 0.065 Sphincterotomy 30 (25%) 5 (63%) 0.034
INR, mean (SD) 1.2 (0.3) 1.5 (0.8) <0.001 INR, mean (SD) 1.2 (0.3) 1.7(1.2) 0.257
PT, mean (SD) 15 (3) 18 (7) 0.001 PT, mean (SD) 15.7 (3.1) 19.3 (9.4) 0.401
Platelet, mean (SD) 215 (106) 206 (85) 0.828 Platelet, mean (SD) 176.9 (104.3) 180.8(118.1) 0.864
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Discussion

In this study, patients with cirrhosis had higher INR and PT
levels even though there were more patients on anticoagula-
tion in the group without cirrhosis. There was no statistical
difference in the frequency of GIB between both groups.
There was no difference in the frequency of this complication
amongst CTP classes. Although the INR was statistically dif-
ferent in patients with or without GIB (Table 3), no difference
was observed in INR level between patients with and without
GIB when evaluated in a multivariable model.

Patients with cirrhosis have anticoagulant and procoagu-
lant proteins in reduced levels which lead to a precarious re-
balanced hemostatic state that may easily shift between hy-
percoagulability or hypocoagulability [1, 2, 11]. Stravitz et al
in their study on acute liver injury using thromboelastography
(which uses a different assay than PT/INR assays) showed that
this hemostatic rebalance in patients with liver failure is gener-
ally persevered in these patients despite an elevated INR [11].
These authors postulate that a commensurate decrease in an-
ticoagulant and procoagulant proteins in liver failure is likely
responsible for this observation.

Our findings support the current literature that INR is not
a reliable measure of the state of hemostasis in patients with
cirrhosis [2-4, 8]. Pillarisetti et al found that there was no dif-
ference in patients with cirrhosis in terms of outcomes of GIB
or length of hospital stay after elective cardiac catheterization
when compared to patients without cirrhosis, although the au-
thors note that patients with an INR > 1.6 received FFPs [6].
Townsend et al also found that an elevated INR did not ac-
curately predict bleeding complications after left or right heart
catheterization [4]. A systematic review to determine if INR or
PT predicts risk of bleeding during an invasive procedure con-
cluded that there is no evidence to show that an elevated INR
or PT is predictive of peri-procedural bleeding [8]. Further-
more, there is little evidence that correction of INR elevation
with transfusion of FFPs makes any difference in reducing risk
of'bleeding [4-6, 8, 12]. In a split retrospective and prospective
study by Youssef and colleagues, many patients in this study
failed to achieve clinically significant change in the prothrom-
bin time after receiving FFPs using the number of units com-
monly used in clinical practice [7].

Although there was no statistical difference in the frequen-
cy of GIB in the cirrhosis group compared to the non-cirrho-
sis group, patients in the cirrhosis group required more blood
transfusion during GIB (P = 0.025). In addition, there was a
statistical difference in the frequency of cholangitis post-ERCP
in the cirrhosis group, which we feel is largely related to our
patient population, with PSC being the primary indication for
ERCP in 43% of patients with cirrhosis. In the study by Adler
et al, of 328 patients with cirrhosis, all patients were preopera-
tively administered vitamin K or FFP if INR was greater than
1.5, and ERCP was avoided if INR > 1.7 [10]. The authors,
nevertheless, report they found that there was no correlation
between significant hemorrhage and presence of coagulopathy
or CTP class amongst cirrhotic patients. In our study, we also
found no significant difference in the frequency of post-ERCP
complications amongst CTP class. Other studies have also con-
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firmed that there is no significant difference found between
post-sphincterotomy complications and CTP class [13, 14].
However, adverse events were more notably severe when they
did occur in Child class C patients [14]. There have been other
studies that have found higher risks of hemorrhage in CTP class
C than in other cirrhotics [15]. In addition, although Adler et al
found no difference in the adverse events amongst CTP class A,
B and C (P =0.068), CTP class B and C had a higher incidence
of adverse events when compared with CTP class A (P =0.048)
[10]. Adler et al also found that patients with encephalopathy
had a higher risk of adverse events [10]. Decompensated cir-
rhosis as a risk factor in predicting complications post-ERCP
is further corroborated by the study by Inamdar et al who
found no difference in patients with compensated cirrhosis vs.
non-cirrhotic controls (except for post-ERCP pancreatitis) but
found a statistically significant difference in the rate of GIB and
post-ERCP pancreatitis between patients with decompensated
cirrhosis and non-cirrhotic controls [16]. However, like Nava-
neethan et al [9], we also found that cirrhosis was significant
in predicting risk of GIB following ERCP and there was no
difference between Child-Pugh classes.

There are several limitations of our study, inherent in its
retrospective nature. Patients may have had other complica-
tions following ERCP and may have presented at a health fa-
cility other than our institution, and thus, these potential com-
plications may have been missed by this study. Selection bias
may also be present in that the endoscopist may be more cau-
tious in avoiding sphincterotomy when a patient is known to
have cirrhosis, and this is reflected in the significant difference
in the number of patients with cirrhosis who underwent sphinc-
terotomy versus those without cirrhosis. In addition, although
we randomly selected non-cirrhotic patients, this was an un-
matched group and so there may be co-existing conditions
predisposing them to complications which are not accounted
for in our study. In addition, this is a single-center study at a
tertiary institution and our results may not be generalizable to
other centers. Despite these limitations, our study has several
strengths. Importantly, no prior study has analyzed use of INR
to predict GIB after ERCP in patients with or without cirrhosis.
The post-procedure complication rates we report are similar to
what have previously been reported. We found that there was
a statistical difference in overall complications between both
groups with no difference observed amongst CTP classes.

In summary, in concurrence with recent literature show-
ing that INR is not a useful indicator of the hemostatic state in
cirrhosis, we conclude that an elevated INR is not a significant
factor in predicting risk of post-ERCP GIB.
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