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Abstract 

Background:  There is strong evidence demonstrating the incidence of Acute Coronary Syndrome (ACS) among 
patients with cirrhosis, with the initiation of antiplatelet therapy being subject to debate due to an increased risk of 
bleeding. This study aimed to determine mortality among patients presenting with concomitant Acute Variceal Bleed-
ing (AVB) and ACS at Index admission. Furthermore, the recurrence of AVB and ACS among patients discharged with 
or without antiplatelet therapy was determined.

Methods:  This retrospective study was conducted at the Aga Khan University Hospital, Karachi, Pakistan on 
patients ≥ 18 years of age admitted to our ER with concomitant ACS and AVB between January 2002 to December 
2017. Follow-up for 6 months or till death (if < 6 months), was observed, to help determine the incidence of recurrent 
AVB and ACS. The incidence of AVB and ACS was then compared amongst patient groups based on the usage of anti-
platelet drugs on discharge.

Results:  A total of 29 patients were included, with a mean age of 58.7 ± 11.0 years. Seven patients died on admission, 
having worse underlying liver disease. No mortality was reported among the remaining 22 patients. All 22 patients 
underwent surveillance endoscopy with variceal band ligation until obliteration, as needed. Only 7 patients from the 
surviving cohort received antiplatelet therapy. After 6.05 ± 1.1 months of follow-up, 1/22 (4.5%) developed recurrent 
AVB and 2/22 (9.1%) developed cardiovascular events. Importantly, there was no significant difference in the inci-
dence of recurrent AVB (P = 1.000) and ACS (P = 0.091), depending on the use of antiplatelet therapy.

Conclusion:  Concomitant AVB and ACS is a severe disorder with increased mortality among cirrhotic patients at 
presentation. The incidence of AVB does not seem to exacerbate with the use of antiplatelet agents, provided suc-
cessful obliteration of varices is achieved using elective band ligation.
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Background
Liver Cirrhosis, previously theorized to have a protec-
tive effect from developing heart disease [1, 2], has been 
linked to having a strong association with Coronary 
Artery Disease (CAD) [3], with cirrhotic patients devel-
oping significantly increased CAD vs. patients with 
healthy livers (P = 0.001) [4]. Furthermore, liver trans-
plant candidates have been found to have moderate to 
severe CAD (26.0-37.6%), depending on the diagnostic 
modality used [5–7].

Anti-platelet regimes have been the cornerstone to 
improve outcomes in patients with Acute Coronary 
Syndromes (ACS) secondary to CAD, albeit with an 
overall increased risk of bleeding [8, 9]. Hence, for cir-
rhotic patients already prone to bleeding, the decision 
to use anti-platelet therapy has been subject to debate 
in patients who present with concomitant Cirrhosis and 
ACS.

One of the most severe life-threatening complica-
tions of cirrhosis is acute variceal bleeding (AVB), which 
accounts for up to 70% of upper-gastrointestinal-bleed-
ing (UGB) episodes amongst cirrhotic patients [10, 11]. 
The mortality rate after Index admission for AVB has 
been reported up to 50%, while mortality after rebleed-
ing has been estimated at around 30% [12]. A study con-
sisting of 148 patients analyzed the results of using Dual 
Anti-Platelet Therapy (DAPT) in patients who under-
went Percutaneous Coronary Intervention (PCI) (Cases) 
and those treated with other medical therapies for CAD 
(Controls). DAPT was used in 98.5% cases vs. 5% con-
trols. The incidence of UGB was significantly higher for 
cases vs. controls on follow-up at 2 years (27.9% vs. 5%; 
P = 0.0002). Up to 36.9% of UGB was attributed to esoph-
ageal varices and portal hypertensive gastropathy, sug-
gesting an increase in rates of UGB secondary to varices 
in cirrhotic patients receiving DAPT [13]. In another 
study, Russo et  al. reported that 12.5% of patients with 
Cirrhosis and CAD, on DAPT for 1 year, developed fatal 
variceal bleeding. This was in comparison to 6.3% of age 
and gender-matched controls who developed non-fatal 
variceal bleeding during follow-up on antiplatelet therapy 
(P = 0.86) [14].

Based on the above evidence, physicians are concerned 
regarding the initiation of antiplatelet therapy among 
patients who present with AVB and ACS simultaneously. 
Moreover, there is a paucity of published data regarding 
management of such patients within our region. Thus, we 
intended to determine the incidence of mortality at Index 
admission, and up to 6 months afterward, in cirrhotic 

patients presenting with concomitant AVB and ACS. Fur-
thermore, we also determine the frequency of re-bleeding 
and/or recurrent coronary events in this high-risk patient 
cohort, discharged with or without antiplatelet therapy 
over a mean follow-up of 6 months.

Methods
In this focused retrospective study, cirrhotic patients 
who presented with ACS and simultaneous AVB to the 
Aga Khan University Hospital (AKUH) between January 
2002 to December 2017, were included. Exemption from 
the Institutions’ Ethical Review Committee was acquired, 
and data were collected on a pre-designed questionnaire 
on patients ≥ 18 years of age. The data was retrieved from 
the patient database using the ICD-10 coding system, 
exclusively extracting for cirrhotic patients with ACS and 
AVB.

Patients were included if AVB was confirmed on upper-
gastro-intestinal endoscopy, and ACS, in the form of 
Acute Myocardial Infarction (AMI) [either ST-segment 
elevation Myocardial Infarction (STEMI) or non-STEMI 
(NSTEMI)], was present, defined as per the guidelines 
published in the European Heart Journal: AMI defined as 
an increase in high-sensitivity Cardiac Troponin T or I, 
with at least one value above the 99th percentile of the 
upper reference limit (0–57 ng/dl in males and 0–37 ng/
dl in females) and at least one of the following: symptoms 
of myocardial ischemia, new ischemic ECG changes, 
development of pathological Q waves on ECG, etc.; 
NSTEMI patients may also exhibit ECG changes such as 
transient ST-segment elevation, persistent or transient 
ST-segment depression, T-wave inversion, flat T waves, 
pseudo-normalization of T waves, or ECG may be nor-
mal [15]. Patients with underlying hepatocellular carci-
noma, acute on chronic liver failure (ACLF), end-stage 
renal disease, congestive cardiac failure, and any other 
malignant disorder which could affect the short-term 
(6-month) mortality, were excluded.

Records were reviewed until 6 months follow up, or till 
death (if < 6 months) from index admission, to determine 
the incidence of mortality at index admission, along with 
the incidence of recurrent AVB and ACS during follow-
up. The incidence of recurrent AVB and/or ACS was then 
compared amongst patient groups based on the usage of 
anti-platelet drugs on discharge.

Categorical variables were presented as frequencies 
and percentages, and continuous variables as means with 
standard deviations, or medians with their respective 
ranges. Chi-squared test and Independent student t-test 
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were used for further statistical analyses, which were per-
formed using SPSS V25.0.

A P-value of < 0.05 was considered statistically signifi-
cant throughout our study.

Results
Twenty-nine patients were found to have presented 
with concomitant AVB and ACS over the study dura-
tion, predominantly male [19/29 (65.5%)] with a mean 
age of 58.7 ± 11.0 years. Twenty-five patients (86.0%), 

presented predominantly with UGB symptoms such as 
hematemesis and melena. Decompensated Cirrhosis was 
present in 19/29 (65.5%) patients and a total of 14/29 
(48.3%) patients presented with Ascites, in which there 
was an equal distribution of 50% between mild-moder-
ate and severe ascites. A majority of patients presented 
with NSTEMI [24/29 (82.8%)], followed by STEMI [5/29 
(17.2%)]. Other baseline characteristics are presented in 
Tables  1 and 2. While patients were not administered 
Terlipressin secondary to the risk of Cardiovascular 

Table 1  Characteristics of study population

All categorical variables are reported as numbers (percentages).

UGB Upper Gastro-intestinal bleeding,  ACS Acute coronary syndrome,  GOV Gastroesophageal varices, IGV  Isolated gastric varices, AVB Acute variceal bleeding. Chi-
squared test was used for categorical variables. *P-values are significant (< 0.05)

Baseline characteristics Total (n = 29) Survivor group (n = 22) Non-survivor group (n = 7) Significance 
(P-value)

Gender 1.000

Male 19 (65.5) 14 (63.6) 5 (71.4)

Female 10 (34.5) 8 (36.4) 2 (28.6)

Co-morbidities

Hypertension 22 (75.9) 17 (77.3) 5 (71.4) 1.000

Ischemic heart disease 13 (44.8) 10 (45.5) 3 (42.9) 1.000

Diabetes mellitus 19 (65.5) 16 (72.7) 3 (42.9) 0.193

Chronic kidney disease 1 (3.4) 0 1 (14.3) 0.241

ACS 0.569

STEMI 5 (17.2) 3 (13.6) 2 (28.6)

NSTEMI 24 (82.8) 19 (86.4) 5 (71.4)

Etiology of cirrhosis

Hepatitis C 15 (51.7) 11 (50.0) 4 (57.1) 1.000

Hepatitis B 3 (10.3) 1 (4.5) 2 (28.6) 0.136

Alcoholic liver disease 2 (6.9) 1 (4.5) 1 (14.3) 0.431

NBNC chronic liver disease 9 (31.0) 9 (41.0) 0 0.066

Ascites 0.215

Present 14 (48.3) 9 (40.9) 5 (71.4)

Absent 15 (51.7) 13 (59.1) 2 (28.6)

Size of varices 0.052

Large 27 (93.1) 22 (100.0) 5 (71.4)

Small 2 (6.9) 0 2 (28.6) 1.000

Site

GOV/ IGV 1/ IGV 2 26 (89.7) 2 (9.1) 6 (85.7)

Absent 0.410

Active bleeding 3 (10.3) 20 (90.9) 1 (14.3)

Yes 16 (55.2) 11 (50.0) 5 (71.4)

No 13 (44.8) 11 (50.0) 2 (28.6)

Decompensation 0.367

Present 19 (65.5) 13 (59.1) 6 (85.7)

Absent 10 (34.5) 9 (40.9) 1 (14.3)

Anti-platelet usage 0.147

Yes 7(24.1) 7 (31.8) 0

No 22 (75.9) 15 (68.2) 7 (100.0)
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Ischemia [16], 24/29 (82.8%) patients received Octreotide 
(Somatostatin) as a complementary temporizing meas-
ure. Blood was also transfused to 27/29 (93.1%) patients, 
keeping a Hemoglobin threshold of < 10 for transfusion 
[17], with a median of 4.0 (1–14) units transfused; all 
patients then underwent a session of Esophageal Variceal 
Band Ligations (EVBL) at their initial admission.

A total of 7/29 (24.1%) patients died at Index admis-
sion. Two of the seven (28.6%) patients died secondary 
to cardiac causes: one due to heart failure, and the other 
because of bradycardia with underlying heart block. Two 
patients (28.6%) had fatal re-bleeding, one of whom was 
managed with Trans-jugular Intrahepatic Porto-systemic 
Shunt (TIPS), while the other patient was too critical 
to undergo any intervention. The remaining 3 patients 
(42.8%) died secondary to sepsis with multi-organ fail-
ure, comprising of respiratory (n = 2) and renal (n = 3) 
failure, and a brain infarct (n = 1). There was no mortal-
ity in the remaining 22 patients, within their 6 months of 
follow-up.

Baseline comparison between the surviving patient 
cohort (n = 22) and the patients with mortality (n = 7) 
revealed the underlying liver disease was worse in 
patients who died compared to the survivors, as shown 
with significantly higher CHILD-PUGH (10.8 ± 1.77 
vs. 8.09 ± 2.1; P = 0.005) and MELD (21.9 ± 8.0 vs. 
13.4 ± 8.1; P = 0.023) scores, as well as lower albu-
min (g/dl) at presentation (2.37 ± 0.4 vs. 2.84 ± 0.5; 
P = 0.045). Ascites was not found to play a significant 

role in determining mortality (71.4% vs. 40.9%; 
P = 0.215). Additionally, patients in the non-surviv-
ing cohort had a statistically significant higher drop 
in mean hemoglobin (g/dl) from baseline at Index 
admission than those patients who lived (2.91 ± 1.8 vs. 
0.96 ± 1.6; P = 0.017). There was no other significant 
association between the two groups.

Among the patients who survived following Index 
admission, 7/22 (31.8%) received antiplatelet therapy 
in the form of a single antiplatelet agent (SAPT) (either 
Acetyl-Salicylic Acid (ASA) 75  mg or Clopidogrel 
75 mg; Once Daily). The median time to start patients 
on their anti-platelet regime was 3.0 days (0–60.0), 
while the mean follow-up duration (months) was 
6.05 ± 1.1 months. All 22 patients underwent surveil-
lance endoscopy after 2 weeks of Index admission, and 
varices were band-ligated, with follow-up surveillance 
and further band-ligation until obliterated.

Only 1/22 (4.5%) patients developed re-bleeding from 
varices and 2/22 (9.1%) developed recurrent episodes 
of ACS (Fig. 1). Importantly, the incidence of recurrent 
AVB (P = 1.000) and ACS (P = 0.091) did not depend 
on the use of antiplatelet therapy (Table  3). This epi-
sode of AVB on follow-up was noticed in a patient who 
only had a single session of EVBL. Of note, a total of 9 
patients had only 1 session of EVBL, while the remain-
ing 13 underwent ≥ 2 sessions of EVBL, including Index 
admission plus subsequent surveillance band ligation 
(Fig. 2).

Table 2  Baseline lab characteristics of study population

All numerical values as Mean ± S.D. Independent student t-test for numerical variables. *P-values are significant (< 0.05)

Baseline characteristics Total (n = 29) Survivor group (n = 22) Non-survivor group 
(n = 7)

Significance 
(p-value)

Age 58.7 ± 11.0 58.6 ± 10.8 58.7 ± 12.5 0.987

At presentation

Systolic blood pressure (mmHg) 122.3 ± 28.9 127.3 ± 31.3 110.3 ± 18.8 0.196

Diastolic blood pressure (mmHg) 72.5 ± 18.5 75.1 ± 20.0 66.3 ± 13.4 0.301

Pulse/heart rate (/min) 112.5 ± 17.5 110.5 ± 19.4 117.1 ± 11.8 0.413

Hemoglobin (Hb) (g/dl) 7.97 ± 2.0 7.75 ± 2.2 8.66 ± 1.5 0.313

INR 1.54 ± 0.8 1.31 ± 0.3 2.26 ± 1.3 0.095

Prothrombin time seconds) 16.8 ± 8.3 14.1 ± 3.6 24.9 ± 13.3 0.077

Total bilirubin (mg/dl) 3.17 ± 5.5 3.15 ± 6.2 3.21 ± 2.6 0.980

Albumin (g/dl) 2.72 ± 0.5 2.84 ± 0.5 2.37 ± 0.4 0.045*

Creatinine (mg/dl) 1.34 ± 0.8 1.27 ± 0.7 1.57 ± 1.0 0.378

Troponin (µg/dl) 18.1 ± 22.0 16.7 ± 18.9 22.5 ± 32.0 0.694

Child–PUGH score 8.76 ± 2.4 8.09 ± 2.1 10.8 ± 1.77 0.005*

Meld score 15.4 ± 8.8 13.4 ± 8.1 21.9 ± 8.0 0.023*

Stay in hospital

Hb in ward (g/dl) 8.44 ± 2.3 8.22 ± 2.2 8.96 ± 2.7 0.493

Drop in Hb from baseline (g/dl) 1.53 ± 1.9 0.96 ± 1.6 2.91 ± 1.8 0.017*
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Fig. 1  Incidence of Acute variceal bleeding (AVB) and Acute coronary events on follow up. One patient in the group without antiplatelet use 
developed recurrent AVB on day 10. Two patients with antiplatelet use developed acute coronary event; one at day 20, and other at day 150, on 
mean follow up of 180 days
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Discussion
We aimed to assess the survival outcomes in cirrhotic 
patients presenting with concomitant ACS and AVB 
and the role of anti-platelet agents. Our study has dem-
onstrated high short-term mortality (24.1%) amongst 
patients with concomitant AVB and ACS, with increased 
severity of underlying liver disease in fatal patients. 
Moreover, the use of anti-platelet regimes was not signifi-
cantly associated with either follow-up variceal bleeding 
or cardiac events.

Our mortality rate is in concordance with published lit-
erature, which provides evidence of increased risk, as well 
as higher mortality rates of ACS in patients with underly-
ing cirrhosis [18–20]. Wu VC et al. found a significantly 
higher all-cause mortality in AMI patients with cirrhosis, 
compared to those without cirrhosis (hazard ratio [HR] 
1.30, P < 0.001), with higher incidences of complica-
tions such as variceal bleeding, hepatic encephalopathy, 
and ascites (HR 2.27, P < 0.01) [21]. Recently, the impact 
of cirrhosis in PCI was explored, showing more than a 
2-fold increase in Index mortality (OR 2.22, P < 0.01) and 
gastrointestinal bleeding (OR 2.52, P < 0.01), although 
variceal bleeding did not have any significant association 
with Index mortality (OR 2.04, P = 0.14) [22].

Albumin, significantly lower in our deceased patient 
population (P = 0.045), has been described as a signifi-
cant predictor of death in cirrhotic patients [23, 24]. In 
addition, although ascites also did not have a significant 
impact on mortality (P = 0.215) in our patients, it was the 
most common sign of decompensation (526.6%). Ascites 
is usually the landmark sign in progression into the 
decompensated phase of cirrhosis, and depicts a worsen-
ing prognosis of CLD, with mortality estimated to be 50% 
in 2 years [25–27].

UGB was the predominant complaint in most of our 
patients (86.0%). It is most frequently caused by AVB 

Table 3  Use of antiplatelet therapy in the Surviving Cohort

All numerical values as Mean ± S.D. Chi-squared test was used for categorical 
variables

*P-values are significant (< 0.05)

Follow-up Usage of anti-platelets in survivor 
cohort (N = 22)

Significance 
(p-value)

No (N = 15); n (%) Yes (N = 7); n (%)

Episode of ACS 0.091

Yes 0 2 (28.6)

No 15 (100) 5 (71.4)

Episode of AVB 1.000

Yes 1 (6.7) 0

No 14 (93.3) 7 (100)
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Fig. 2  The recurrent Acute variceal bleeding (AVB) and frequency of Esophageal variceal band ligation (EVBL) sessions. There was only one 
recurrent AVB noted in the patient with one session of EVBL. No patient with ≥ 2 session of EVBL developed recurrent AVB
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amongst cirrhotic patients and has been strongly associ-
ated with mortality in the presence of ACS [13, 28–30]. 
Our patients were managed with single or multiple ses-
sions of variceal band ligation, which is the optimal ini-
tial management for bleeding esophageal varices due to 
decreased re-bleeding and higher safety profiles [31, 32]. 
Of not, our overall hospital’s internal audit data have 
demonstrated the short-term (1 month) recurrent AVB 
rate to be < 1% after successful band ligation with no 
concomitant ACS or antiplatelet use. Only 1 deceased 
patient in our study required the use of TIPS, which 
has been shown to significantly reduce treatment failure 
(P = 0.001) and mortality (P = 0.01) [33]; however, pre-
caution is advised due to cardiovascular complications 
amongst cirrhotics, likely attributable to diastolic dys-
function [34].

Our results have demonstrated that the use of SAPT 
is not significantly associated with higher rates of recur-
rent variceal bleeding (P = 1.000), and neither with recur-
rent cardiac events (P = 0.091), at 6 months of follow-up. 
Interestingly, 2 patients from the group treated with 
SAPT developed a recurrence of ACS, as compared to 
no recurrence of cardiac events in patients not receiving 
antiplatelet therapy. We postulate this to be attributable 
to various confounding factors that may have been pre-
sent in those individual patients such as male gender, age, 
severity, site, and extent of luminal narrowing, and var-
ied compliance to medications. Furthermore, SAPT has 
been shown to demonstrate a significantly higher inci-
dence of ischemic events, and cardiovascular mortality as 
compared to DAPT [35]. However, conclusive inferences 
cannot be made with our limited 6-month follow-up, and 
we urge the need for prospective studies with a longer 
observation period on a larger sample population to pro-
vide better insight into the impact of anti-platelet agents 
amongst these high-risk patients.

Moreover, we could not assess the use and compari-
son of DAPT. A recent study reported that cirrhotics 
with acute MI on DAPT had significantly increased UGB 
compared to non-cirrhotics (28.0 vs. 20.2%: SHR 1.49, 
95% CI = 1.31–1.70). This study also compared outcomes 
between SAPT and DAPT. Similar risks of gastrointesti-
nal bleeding were identified from both DAPT and SAPT 
(37.8% vs. 28.0%; SHR 1.05, 95% CI = 0.82–1.35), with 
a significantly decreased all-cause mortality (32.7% vs. 
58.5%; HR 0.77, 95% CI = 0.63–0.94). There were no sig-
nificant differences in all-cause mortality, recurrent MI, 
or bleeding, depending on the use of either Clopidogrel or 
Aspirin as SAPT [36]. Additionally, Roula et al. describe 
the role of anticoagulation in cirrhosis for variceal bleed-
ing. Overall increased risk of bleeding within 6 months of 
initiation of anticoagulation was associated with the use 
of antiplatelets and warfarin (both P < 0.05). However, the 

only predictor of bleeding in cirrhotic patients on anti-
coagulation was a history of esophageal varices (OR 5.7, 
P < 0.05) and not the use of antiplatelet therapy (OR 1.8, 
P = 0.121), theorizing that increased bleeding in cirrhotic 
patients is due to pre-existing esophageal varices [37]. 
Thus, we suggest anti-coagulation as SAPT is safe since 
it does not seem to increase the risk of variceal bleeding 
on short-term follow-up; however, the physicians’ dis-
cretion, patient comorbidities, and severity of the liver 
disease must be considered and accounted for, during ini-
tiation of this therapy.

Our study has several limitations. Since this was only a 
single-center study, with small sample size, external valid-
ity may be compromised. Additionally, inherent limita-
tions of the retrospective nature of the study are present, 
such as the accuracy of medical documentation and miss-
ing information. We were also unable to perform a regres-
sion analysis to demonstrate the risk factors responsible 
for the death of patients at index admission. Perhaps the 
most significant limitation of our study was that cardiac 
catheterization was not performed to assess the presence 
of occlusive CAD. Deferring PCI may have been attributed 
to the critical condition of patients at the time of Index 
admission, with the risk of potentiating variceal bleeding.

Conclusion
In summary, we conclude that concomitant AVB and 
ACS is a severe disorder amongst cirrhotic patients, with 
a high mortality rate. Provided the patient survives the 
initial insult, the use of single anti-platelet agents does 
not seem to exacerbate the incidence of variceal bleeding 
on follow-up, given successful obliteration of varices is 
achieved using band ligation. Furthermore, we hope our 
study serves as the steppingstone for large prospective 
clinical trials and multi-centric studies, to help delineate 
the efficacy and risks of using antiplatelet agents for this 
life-threatening presentation of events.

Abbreviations
ACS: Acute coronary syndrome; AKUH: Aga Khan university hospital; AMI: 
Acute myocardial infarction; ASA: Acetyl-salicylic acid; ACLF: Acute on chronic 
liver failure; CAD: Coronary artery disease; DAPT: Dual anti-platelet therapy; 
EVBL: Esophageal variceal band ligation; NSTEMI: Non-STEMI; PCI: Percutane-
ous coronary intervention; SAPT: Single antiplatelet agent; STEMI: ST-Segment 
elevation myocardial infarction; TIPS: Trans-jugular intrahepatic porto-systemic 
shunt; UGB: Upper-gastrointestinal-bleeding.

Acknowledgements
None.

Author contributions
Conceptualization – OP. Data Collection – SS, AKL and RKB. Data Analysis – SS 
and OP. Manuscript Writing – original draft preparation – SS, AKL and RKB. 
Review and Editing – SS and OP. Supervision – OP. All authors have read and 
approved the final version to be published.



Page 8 of 9Shafqat et al. BMC Gastroenterology          (2022) 22:543 

Funding
None.

Availability of data and materials
The datasets used and/or analyzed during the study are available upon 
reasonable request.

Declarations

Ethics approval and consent to participate
An exemption (Waiver) was obtained from the Aga Khan University Ethics 
Review Committee (2018-0122-494), and all methods were carried out per the 
relevant institutional guidelines and regulations.

Consent for publication
Not applicable.

Competing Interests
None of the authors declare any relevant competing interests.

Author details
1 Medical College, The Aga Khan University, Karachi, Pakistan. 2 Section of Gas-
troenterology, Department of Medicine, The Aga Khan University, 74800 Kara-
chi, Pakistan. 

Received: 30 July 2022   Accepted: 8 December 2022

References
	1.	 Vaněček R. Atherosclerosis and cirrhosis of the liver. Bull World Health 

Organ. 1976;53(5–6):567.
	2.	 Howell WL, Manion WC. The low incidence of myocardial infarction in 

patients with portal cirrhosis of the liver: a review of 639 cases of cirrhosis 
of the liver from 17,731 autopsies. Am Heart J. 1960;60(3):341–4.

	3.	 Møller S, Bernardi M. Interactions of the heart and the liver. Eur Heart J. 
2013;34(36):2804–11.

	4.	 An J, Shim JH, Kim S-O, Lee D, Kim KM, Lim Y-S, et al. Prevalence 
and prediction of coronary artery disease in patients with liver cir-
rhosis: a registry-based matched case–control study. Circulation. 
2014;130(16):1353–62.

	5.	 Mozaffarian D, Benjamin E, Go A, Arnett D, Blaha M, Cushman M, et al. 
Heart disease and stroke statistics-2016 update: a report from the Ameri-
can heart association. Circulation. 2016;133(4):e38.

	6.	 McAvoy NC, Kochar N, McKillop G, Newby DE, Hayes PC. Prevalence 
of coronary artery calcification in patients undergoing assessment for 
orthotopic liver transplantation. Liver Transpl. 2008;14(12):1725–31.

	7.	 Tiukinhoy-Laing SD, Rossi JS, Bayram M, De Luca L, Gafoor S, Blei A, 
et al. Cardiac hemodynamic and coronary angiographic characteris-
tics of patients being evaluated for liver transplantation. Am J Cardiol. 
2006;98(2):178–81.

	8.	 Layne K, Ferro A. Antiplatelet therapy in acute coronary syndrome. Eur 
Cardiol. 2017;12(1):33.

	9.	 Tayeb HM, Nelson AJ, Willoughby SR, Worthley MI. Antiplatelet therapy 
in acute coronary syndromes: current agents and impact on patient 
outcomes. Patient Relat Outcome Meas. 2011;2:7.

	10.	 D’Amico G, De Franchis R. Upper digestive bleeding in cirrhosis. 
Post-therapeutic outcome and prognostic indicators. Hepatology. 
2003;38(3):599–612.

	11.	 Jepsen P, Ott P, Andersen PK, Sørensen HT, Vilstrup H. Clinical course of 
alcoholic liver cirrhosis: a danish population-based cohort study. Hepatol-
ogy. 2010;51(5):1675–82.

	12.	 Christensen E, Fauerholdt L, Schlichting P, Juhl E, Poulsen H, Tygstrup N. 
Aspects of the natural history of gastrointestinal bleeding in cirrhosis and 
the effect of prednisone. Gastroenterology. 1981;81(5):944–52.

	13.	 Krill T, Brown G, Weideman R, Cipher D, Spechler S, Brilakis E, et al. Patients 
with cirrhosis who have coronary artery disease treated with cardiac 

stents have high rates of gastrointestinal bleeding, but no increased 
mortality. Aliment Pharmacol Ther. 2017;46(2):183–92.

	14.	 Russo MW, Pierson J, Narang T, Montegudo A, Eskind L, Gulati S. Coronary 
artery stents and antiplatelet therapy in patients with cirrhosis. J Clin 
Gastroenterol. 2012;46(4):339–44.

	15.	 Collet JP, Thiele H, Barbato E, Barthélémy O, Bauersachs J, Bhatt DL, et al. 
2020 ESC guidelines for the management of acute coronary syndromes 
in patients presenting without persistent ST-segment elevation. Eur Heart 
J. 2021;42(14):1289–367.

	16.	 Lee MY, Chu CS, Lee KT, Lee HC, Su HM, Cheng KH, et al. Terlipressin-
related acute myocardial infarction: a case report and literature review. 
Kaohsiung J Med Sci. 2004;20(12):604–8.

	17.	 Ducrocq G, Gonzalez-Juanatey JR, Puymirat E, Lemesle G, Cachanado M, 
Durand-Zaleski I, et al. Effect of a restrictive vs liberal blood transfusion 
strategy on major cardiovascular events among patients with Acute 
myocardial infarction and aemia: the REALITY randomized clinical trial. 
JAMA. 2021;325(6):552–60.

	18.	 Abougergi MS, Karagozian R, Grace ND, Saltzman JR, Qamar AA. ST eleva-
tion myocardial infarction mortality among patients with liver cirrhosis. J 
Clin Gastroenterol. 2015;49(9):778–83.

	19.	 Ali M, Kumar N, Ahmad S, Guddati AK, Kumar G, Saeian K. Outcomes of 
acute coronary syndrome in patients with cirrhosis–a nationwide analy-
sis. Gastroenterology. 2011;140(5):956.

	20.	 Lin S-Y, Lin C-L, Lin C-C, Wang I-K, Hsu W-H, Kao C-H. Risk of acute coro-
nary syndrome and peripheral arterial disease in chronic liver disease 
and cirrhosis: a nationwide population-based study. Atherosclerosis. 
2018;270:154–9.

	21.	 Wu VC, Chen SW, Chou AH, Wu M, Ting PC, Chang SH, et al. Nation-
wide cohort study of outcomes of acute myocardial infarction in 
patients with liver cirrhosis: a nationwide cohort study. Med (Baltim). 
2020;99(12):e19575.

	22.	 Lu DY, Steitieh D, Feldman DN, Cheung JW, Wong SC, Halazun H, 
et al. Impact of cirrhosis on 90-Day outcomes after percutaneous 
coronary intervention (from a nationwide database). Am J Cardiol. 
2020;125(9):1295–304.

	23.	 Carvalho JR, Machado MV. New insights about albumin and liver disease. 
Ann Hepatol. 2018;17(4):547–60.

	24.	 Walayat S, Martin D, Patel J, Ahmed U, Asghar N, Pai M, et al. Role of albu-
min in cirrhosis: from a hospitalist’s perspective. J Commun Hosp Intern 
Med Perspect. 2017;7(1):8–14.

	25.	 D’Amico G, Garcia-Tsao G, Pagliaro L. Natural history and prognostic 
indicators of survival in cirrhosis: a systematic review of 118 studies. J 
Hepatol. 2006;44(1):217–31.

	26.	 Perri G-A. Ascites in patients with cirrhosis. Can Fam Physician. 
2013;59(12):1297–9.

	27.	 Moore KP, Wong F, Gines P, Bernardi M, Ochs A, Salerno F, et al. The man-
agement of ascites in cirrhosis: report on the consensus conference of 
the International Ascites Club. Hepatology. 2003;38(1):258–66.

	28.	 Wang N, Li T, Du Q. Risk factors of upper gastrointestinal hemorrhage 
with acute coronary syndrome. Am J Emerg Med. 2019;37(4):615–9.

	29.	 Nikolsky E, Stone GW, Kirtane AJ, Dangas GD, Lansky AJ, McLaurin B, et al. 
Gastrointestinal bleeding in patients with acute coronary syndromes: 
incidence, predictors, and clinical implications: analysis from the ACUITY 
(Acute catheterization and urgent intervention triage strategy) trial. J Am 
Coll Cardiol. 2009;54(14):1293–302.

	30.	 Zanetto A, Garcia-Tsao G. Management of acute variceal hemorrhage. 
F1000Res. 2019;8:F1000 Faculty Rev-966. https://​doi.​org/​10.​12688/​f1000​
resea​rch.​18807.1

	31.	 Laine L, Cook D. Endoscopic ligation compared with sclerotherapy for 
treatment of esophageal variceal bleeding: a meta-analysis. Ann Intern 
Med. 1995;123(4):280–7.

	32.	 Stanley AJ, Laine L. Management of acute upper gastrointestinal bleed-
ing. BMJ. 2019;364:l536.

	33.	 García-Pagán JC, Caca K, Bureau C, Laleman W, Appenrodt B, Luca A, et al. 
Early use of TIPS in patients with cirrhosis and variceal bleeding. N Engl J 
Med. 2010;362(25):2370–9.

	34.	 Fede G, Privitera G, Tomaselli T, Spadaro L, Purrello F. Cardiovascu-
lar dysfunction in patients with liver cirrhosis. Annal  Gastroenterol. 
2015;28(1):31–40.

https://doi.org/10.12688/f1000research.18807.1
https://doi.org/10.12688/f1000research.18807.1


Page 9 of 9Shafqat et al. BMC Gastroenterology          (2022) 22:543 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	35.	 Marcucci R, Patti G, Calabrò P, Gori AM, Grossi G, Cirillo P, et al. Antiplatelet 
treatment in acute coronary syndrome patients: real-world data from the 
START-antiplatelet Italian registry. PLoS ONE. 2019;14(7):e0219676.

	36.	 Wu VC, Chen SW, Chou AH, Ting PC, Chang CH, Wu M, et al. Dual anti-
platelet therapy in patients with cirrhosis and acute myocardial infarction 
- A 13-year nationwide cohort study. PLoS ONE. 2019;14(10):e0223380.

	37.	 Sasso R, Rockey DC. Anticoagulation therapy in patients with liver cirrho-
sis is associated with an increased risk of variceal hemorrhage. Am J Med. 
2019;132(6):758–66.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Survival outcomes of patients with concomitant acute variceal bleeding and acute coronary syndrome, and the role of antiplatelet agents: an institutional experience from a lower middle-income Country
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


