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Abstract
Heart failure (HF) following liver transplant (LT) surgery is 
a distinct clinical entity with high mortality. It is known to 
occur in absence of obvious risk factors. No preoperative 
workup including electrocardiogram, echocardiography 
at rest and on stress, reasonably prognosticates the 
risk. In patients of chronic liver disease, cirrhotic cardio-
myopathy, alcoholic cardiomyopathy, and stress induced 
cardiomyopathy have each been implicated as a cause 
for HF after LT. However distinguishing one etiology 
from another not only is difficult, several etiologies may 
possibly coexist in a given patient. Diagnostic dilemma 
is further compounded by the fact that presentation 
and management of HF irrespective of the possible 
underlying cause, remains the same. In this case series, 6 
cases are presented and in the light of existing literature 
modification in the preoperative workup are suggested.

Key words: Liver transplant; Heart failure; Cirrhotic car-
diomyopathy; Stress cardiomyopathy; Alcohol cardio-
myopathy

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Heart failure following liver transplant surgery 
occurs in absence of any obvious risk factors and is 
associated with high mortality. No preoperative workup 
including electrocardiogram, echocardiography at rest 
and on stress, reasonably prognosticates the risk. While 
cirrhotic cardiomyopathy, alcoholic cardiomyopathy, 
and stress induced cardiomyopathy each have been 
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implicated, distinguishing one from another is difficult and 
several etiologies may possibly coexist. In this case series, 
6 cases are presented and in the light of existing literature 
modification in the preoperative workup are suggested.
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INTRODUCTION
Heart failure (HF) is defined as “Inability of the heart to 
keep up with the demands on it and, specifically, failure 
of the heart to pump blood with normal efficiency”. HF 
following liver transplant (LT) surgery is recognized as a 
distinct clinical entity with a prevalence of 3%-7%[1,2]. 

On retrospective analysis of 360 recipients who 
underwent liver transplantation at our tertiary care 
institute from 2011 to 2016, we identified six patients 
who developed heart failure in the immediate post-
operative period. We diagnosed heart failure by severely 
decreased left ventricle ejection fraction (LVEF) on 
echocardiography. Clinical presentation was similar in 
all six recipients, only two survived. The details of each 
case are presented with discussion of different etiologies 
and specific management (Table 1). 

CASE REPORT
Case 1
A 38-year-old male with cryptogenic chronic liver disease 
with a “model for end stage disease” (MELD) score of 16 
underwent uneventful live related liver transplantation. 
No abnormality was detected in preoperative electro-
cardiogram (EKG) and resting echocardiography. 
The Dobutamine stress echocardiography (DSE) was 
inconclusive due to chronotropic incompetence (failure 
to achieve target heart rate). Patient was weaned from 
mechanical ventilation and trachea was extubated six 
hours after surgery. 

Twelve hours after extubation, patient complained 
of dyspnoea with coarse crepitations suggestive of 
pulmonary edema unresponsive to diuretics necessitating 
reintubation with supportive mechanical ventilation. 
Soon, hemodynamic instability sets in with increasing 
inotropes requirement to maintain perfusion pressures. 
Transthoracic Echocardiography (TTE) diagnosed left 
ventricle (LV) systolic failure with LVEF of 25% and 
increased systemic vascular resistance (SVR) of 1400 
dynes.sec.cm-5. “Troponin T” test was negative but 
Creatine kinase-MB (CK-MB) was elevated (16.8% of 
CK).

Pharmacologic intervention was aimed at decreasing 
pre- and after load using-injection Labetalol, and 

Nitroglycerine. Low perfusion pressure (mean blood 
pressure-50 mmHg) was accepted. SVR was maintained 
between 800-900 dynes.sec.cm-5. Mechanical ventilation 
was continued for 4 d. LV ejection fraction improved over 
the period from 25% to 40%. Patient was weaned off 
mechanical ventilation on POD 5 (postoperative day). 
Labetalol infusion was continued and was replaced with 
oral doses from POD 8 onwards. Patient made complete 
recovery and was discharged from hospital with LVEF of 
55% on POD 26. 

Case 2
A 53-year-old male with ethanol related CLD, MELD 
score of 35, chronic smoker with 6 mo abstinence 
presented for LT. His preoperative TTE at rest showed 
normal ejection fraction of 65% with absence of in-
ducible ischemia on DSE. His ECG was unremarkable 
but for a prolonged rate corrected QT (QTc) interval of 
519 ms. Patient had acute kidney injury (AKI) for which 
Terlipressin infusion was started in the preoperative 
period and was continued perioperatively. His portal 
vein was thrombosed and required thrombectomy. 

On POD 1, inotropes requirement increased with a 
high normal SVR and low stroke volume variation (< 
10%). On TTE, LV systolic failure with LV EF of 25% was 
diagnosed. Hemodynamic parameters were supported 
using Dobutamine and Nor-adrenaline infusion. “Troponin 
T” test was inconclusive while Creatine kinase-MB (CK-
MB) was elevated (15.1% of CK). Supportive care with 
mechanical ventilation was continued and LVEF improved 
over next 10 d. However, sepsis with gram negative 
infections led to multi-organ dysfunction resulting in 
patient mortality on the 14th POD. 

Case 3
A 55-year-old female with cirrhosis due to extrahepatic 
portal vein obstruction with intraparenchymal extension 
with MELD of 9 presented for LT surgery. Her TTE at 
rest as well as DSE was normal. On her ECG, QTc 
interval was prolonged (532 ms). Packed red blood 
cells (15 units) were transfused during the surgery on 
account of blood loss during dissection of her native 
liver. In the immediate postoperative period, with 
progressive increase in inotropes and vasopressors 
requirement, it became difficult to maintain perfusion 
pressures. LV failure with EF of 20% was diagnosed on 
Transesophageal echocardiography (TEE). CK-MB was 
raised (14.68% of CK). In spite of maximal therapeutic 
management, hemodynamics deteriorated on second 
postoperative day leading to multiorgan dysfunction and 
death. 

Case 4
A 26-year-old female with acute liver failure of unknown 
etiology with normal preoperative TTE, an unremarkable 
EKG but for a prolonged QTc interval (540 ms) underwent 
uneventful liver transplantation. She was weaned off 
respiratory support after overnight mechanical ventilation. 
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The postoperative course was complicated with hemo-
peritoneum on second day necessitating emergency 
laparotomy. Bleeder was identified and repaired. During 
this surgery, she had an episode of ventricular tachycardia 
which responded to lignocaine bolus. Subsequent to 
VT, LV EF was decreased (25%). The “Troponin T” test 
was inconclusive while CK-MB was increased (14.84% 
of CK). Over next four days, LV EF improved to 40%. 
Hemodyamics were supported during this period using 
dobutamine infusion which was then tapered and trachea 
was extubated after successful sponataneous breathing 
trial. However, on 7th POD, sepsis was diagnosed with 
positive microbiological cultures which led to multiorgan 
dysfunction and refractory vasoplegia. She succumbed to 
septic shock and died on POD 18. 

Case 5
A 40-year-old male with ethanol related CLD with 
MELD score of 21 presented for LT. Preoperative EKG 
and TTE at rest were normal with LVEF of 60%. DSE 
was negative for inducible ischemia. After uneventful 
deceased donor liver transplantation (DDLT), patient 
was weaned off mechanical ventilation, 5 h after the 
surgery. On POD 1, patient developed respiratory 

distress with pulmonary edema, global hypokinesia 
with LVEF of 30% was diagnosed on TTE. Troponin T 
card test was negative. Systemic vascular resistance 
was 1250 dynes.sec.cm-5. Noninvasive mechanical 
ventilation support was instituted along with preload 
and after-load reduction with Nitroglycerine infusion 
and Tablet Amlodepine. Tablet Prazocin was added 
subsequently. Patient improved symptomatically. LVEF 
improved to 40% by POD 4. Nitroglycerine infusion 
was tapered off while Tablet Prazocin and Tablet 
Amlodepine were continued. Patient was discharged to 
home with normal LVEF. 

Case 6
A 38-year-old male with ethanol related CLD with MELD 
score of 32 underwent deceased donor liver transplant 
(DDLT). His preoperative Echocardiography was 
negative for inducible ischemia with minimal left to right 
intrapulmonary shunting with prolongation of QTc interval 
on EKG. Patient was weaned off mechanical ventilation 
on POD 2. On postoperative day 3, he developed low 
cardiac output with pulmonary edema with LVEF of 20% 
on TTE. CK-MB was elevated (39.4% of CK). Mechanical 
ventilation with tracheal intubation was initiated while 

Table 1  Demography, Cardiology workup Pre-Transplant, Clinical course and outcome

(S No.)
Demography, age, 
gender, etiology
MELD score

Cardiology workup
EKG, QTc, CI, 

echocardiography
EF, DSE

Clinical course: 
Intraop, post op

CPKMB % of 
Ck on diagnosis 
of HF (normal 
3%-5%)[25]

Possible underlying 
cause of heart failure 
in decreasing order of 

possibility

Outcome

(1) 38 yr, male,
cryptogenic, 
MELD 16

QTc < 445 ms
CI: Present

EF: 65%
DSE: Inconclusive

Uneventful LDLT;
Extubated POD 1;

Pul. Edema POD 2;
EF: 25%

16.80% CiCd
ABS
CAD
ALC

EF recovered to 40% on POD 4;
EF: 55% on discharge at POD 

25;
Survived to discharge;

(2) 53 yr,
male,
ethanol
MELD 35

QTc: 519 ms
CI: Absent

EF: 65%
DSE: Negative for 
inducible ischemia

Uneventful LDLT;
Portal vein thrombectomy;

Terlipressin infusion preop and 
intraop; 

POD 1: EF: 25%;
Gram negative sepsis with 

MOD

15.10% ALC
CiCd
CAD
ABS

EF recovered to 55% at POD 10;
Died

(3) 55 yr, female,
EHPVO with 
intraparenchymal 
extension,
MELD 15

QTc: 532 ms
CI: Absent

EF: 65%
DSE: Negative for 
inducible ischemia

Turbulent LDLT;
Increasing inotrope and 

vasopressor requirement;
EF: 20%;

Severe vasoplegia

14.68% ABS
CiCd
CAD
ALC

EF never recovered;
Vasoplegia did not respond;

Died

(4) 26 yr
female,
ALF

QTc: 540 ms
CI: Absent

EF: 70%
DSE: Not done

Uneventful LDLT;
Re-exploration POD2 for bleed;

SVT;
EF: 25%;

14.84% ABS
CiCd
CAD
ALC

EF recovered to 50% at POD 4;
Died

(5) 40 yr,
male,
ethanol
MELD 21

QTc: 550 ms
CI: Absent

EF: 65%
DSE: Negative for 
inducible ischemia

Uneventful DDLT
POD1: EF: 30%

Not done ALC
CiCd
ABS
CAD

EF recovered to 40% at POD 4;
Survived

(6) 38 yr, male,
ethanol
MELD 32

QTc: 550 ms
CI: Absent

EF: 65%
DSE: Negative for 
inducible ischemia

Uneventful;
POD 1: EF: 20%;
Recurrent SVT

39.40% ALC
CiCd
ABS
CAD

EF never recovered;
Died

CI: Chronotopic incompetence; EF: Ejection fraction; DSE: Dobutamine stress echocardiography; CiCd: Cirrhotic cardiomyopathy; HF: Heart failure; ABS: 
Acute broken heart syndrome; ALC: Alcoholic cardiomyopathy; MOD: Multi-organ dysfunction; QTc: Rate corrected QT interval on ECG. 

Tandon M et al . Systolic heart failure after liver transplant
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hemodynamic was supported using Nitroglycerine and 
Levosimendan infusion. Patient developed recurrent 
tachyarrhythmia in absence of any obvious electrolyte 
disorder for which Amiodarone was given. Patient was 
weaned off mechanical ventilation after 2 d but had 
to be re-intubated very next day on account of repeat 
episode of supra-ventricular tachycardia (SVT) with 
pulmonary edema. Subsequently several attempts to 
wean off mechanical ventilation were not successful. 
SVT continued to re-occur. Tracheostomy was done and 
patient was given increasing duration of spontaneous 
breath trials. However LVEF failed to improve and patient 
died on POD 29. 

DISCUSSION
We observed heart failure after LT even with normal 
preoperative echocardiography, negative DSE for 
inducible ischemia and without any obvious cause. 
Literature suggests a “non-ischemic” cause for the 
systolic failure with after LT[3,4]. 

Cardiac risk factors in chronic liver disease
Cardiac risk factors have been identified in patients 
with chronic liver disease. These include coronary ar-
tery disease (CAD) (6%-26%), valvular heart disease 
(27.5%), asymptomatic foramen ovale (4%), cirrhotic 
cardiomyopathy (CiCd) (40%-90%), portopulmonary 
hypertension (2%-14%) and other diseases like 
amylodosis and hemochromatosis (45%). Cumulative 
risk of mortality in presence of these risk factors has 
been calculated to be 50%. Of these, presence of 
cirrhotic cardiomyopathy alone is associated with 
3%-7% risk of severe HF in the post-operative period 
with 45% risk of mortality[5]. 

Risk factors associated with heart failure after liver 
transplantation
General: Presence of diabetes, hypertension, mean 
arterial pressure ≤ 65 mmHg, mean pulmonary artery 
pressure ≥ 30 mmHg, mean pulmonary capillary 
wedge pressure ≥ 15 mmHg, hemodialysis and brain 
natriuretic peptide (BNP) level (> 50 pg/mL) have been 
found to be predictive for the development of new-
onset systolic heart failure after liver transplantation[1,5]. 

Etiology specific cirrhotic cardiomyopathy: Cirr-
hotic cardiomyopathy (CiCd) is defined as a “form of 
chronic cardiac dysfunction in patients with cirrhosis, 
characterized by blunted contractile responsiveness 
to stress, and/or altered diastolic relaxation with 
electrophysiological abnormalities in the absence of 
other known cardiac disease”[6]. 

QTc interval prolongation is a typical feature of CiCD. 
It is observed more frequently in patients who died after 
LT than in survivors and QTc interval > 450 ms have 
been found to be predictive for the development of new-
onset systolic heart failure after liver transplantation[7]. 
We found increased preoperative QTc > 450 ms in 

4 out of the 6 recipients with CLD who developed 
postoperative heart failure. Chronotropic incompetence, 
another feature of CiCd, was however observed only in 
one of these 6 recipients. 

Alcoholic cardiomypopathy: Alcoholic cardiomyo-
pathy shares pathophysoiology with CiCd. However, the 
co-existence of liver disease due to cirrhosis may give 
rise to diagnostic confusion and is therefore a diagnosis 
of exclusion[8]. Three out of these 6 recipients with 
postoperative heart failure had ethanol related liver disease 
and therefore could have had alcoholic cardiomyopathy. 
Association between Alcoholic cardiomyopathy and 
Supraventricular arrhythmias is known[9]. Alcoholics with 
simultaneous cardiomyopathy and cirrhosis are known to 
have a poor prognosis[10]. Case number 6 discussed in this 
report had supraventricular arrhythmias in the setting of 
HF after LT for ethanol related CLD and he did not survive.

Coronary artery disease: The prevalence of CAD 
in LT candidates over the age of 45-50 years ranges 
between 6% and 26%. Two of our patients were older 
than 50-year-old but had no symptoms suggestive of 
cardiac disease. Even preoperative DSE was negative 
for inducible ischemia.

Due to presence of ascites, poor nutritional status, 
cachexia, limited physical activity, it is difficult to 
diagnosis CAD in patients with CLD. In presence of 
limited physical activity, presenting signs and symptoms 
of angina and or angina equivalent are either not 
present or are not attributable to CAD. DSE has limited 
usefulness for diagnosing CAD in patients with CLD as it 
is often inconclusive in such patients due to chronotropic 
incompetence with resultant failure to achieve target 
heart rate. Similarly Dipyridamole or Adenosine nuclear 
myocardial perfusion scan also remain inconclusive as 
coronary vasculature is already maximally dilated in 
cirrhotics and therefore like DSE, are relied upon for 
their negative predictive value only. 

Alternative tests like Single-photon emission computed 
tomography (SPECT) scanning, Cardiac magnetic re-
sonance imaging, Carotid intima-media thickness, and 
Coronary artery calcification score (CACS) measured 
by computerized tomography have also been used to 
investigate presence of coronary artery disease though 
they have their own limitations[11]. 

Stress-related cardiomyopathy: Early-onset HF 
after surgery, directly reflects surgery related stress 
to the myocardium or hemodynamic changes. Stress 
related cardiomyopathy therefore cannot be missed 
as a cause of systolic heart failure in the perioperative 
period of non-cardiac surgery[12]. Similar conclusion 
was drawn by Mandell et al[1] who concluded that 
patients having HF after LT, either suffered from 
stress cardiomyopathy and therefore had no evidence 
of impaired contraction before the event or the 
echocardiographic predictors of HF were masked by 
circulatory changes in patients with cirrhosis. 

Tandon M et al . Systolic heart failure after liver transplant
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Stress induced cardiomyopathy, or acute broken heart 
syndrome (ABS) also known as Takotsubo cardiomyopathy 
is understood to be caused by catecholamine surge which 
leads to diffuse microvascular spasm to cause myocardial 
stunning and HF. ABS and myocardial infarction (MI) 
share similar clinical and ECG presentation and blood 
biochemical tests. 

To distinguish fromMI and for diagnosing ABS, Mayo 
clinic has therefore proposed following 4 point criteria[13]: 
(1) transient LV Systolic dysfunction (hypokinesis, 
akinesis, dyskinesis): The wall motion abnormalities are 
typically regional and extend beyond a single epicardial 
coronary distribution; (2) absence of obstructive coronary 
disease or angiographic evidence of acute plaque rupture. 
If coronary disease is found, the diagnosis of stress 
cardiomyopathy can still be made if the wall motion 
abnormalities are not in the distribution of the coronary 
disease; (3) new electrocardiographic abnormalities 
(either ST-segment elevation and/or T wave inversion) or 
modest elevation in cardiac troponin; and (4) absence of 
pheochromocytoma or myocarditis.

Patients in this case series satisfied 3 out of the 4 
criteria except for the absence of obstructive coronary 
lesion or angiographic evidence of acute plaque rupture, 
which could not be ruled out in absence of coronary 
angiogram. 

Serum cardiac troponin levels and brain natriuretic 
peptide (BNP) or N-terminal pro-BNP are elevated 
in most patients with stress cardiomyopathy in the 
International Takotsubo Registry study[14]. In the patients 
discussed, while Troponin card test was negative and 
BNP levels were not done, CPK MB was elevated. These 
patients therefore could have had ABS manifesting as HF.

In the present case series, only two patients, 
case No. 2 and 3, aged 53 and 55 years and possibly 
case No. 5 aged 40 in view of age and lifestyle were 
at risk of having CAD and these three patients were 
able to achieve target heart rates on DSE (Otherwise 
a limitation in patients with cirrhosis of Liver). DSE in 
these patients was negative for inducible ischemia. 
Considering this with ongoing hemodynamic instability 
and presence of global and not regional wall motion 
abnormality specific to any coronary artery supplied 
region and the younger age of rest of the patients, 
decision was taken to not to do coronary angiogram in 
these patients. 

Most patients discussed in this case series had 
several possible etiologies responsible for the observed 
heart failure which could not have been definitely 
identified from one another. In absence of coronary 
angiogram, evidence against CAD is only circumstantial 
and therefore cannot be completely ruled out. Diagnosis 
of ALC and CiCd also cannot be certainly made except 
on the basis of history of ethanol abuse and presence 
underlying chronic liver disease. Similarly the diagnosis 
of ABS in absence of coronary angiogram does not 
entirely satisfy the Mayo’s diagnostic criteria and is also 
possibly a diagnosis of convenience. It is also possible 
that several etiologies might be coexisting and therefore 

the high mortality in these patients.

New preoperative prognostic markers for heart failure 
after LT
In a prospective study of “myocardial injury after 
noncardiac surgery” (MINS), troponin elevations, any 
peak Troponin T (TnT) of 0.03 ng/mL or greater, without 
a non-ischemic explanation (e.g., sepsis and pulmonary 
embolus) was diagnostic of MINS[15]. Patients with MINS 
were at higher risk of congestive heart failure (OR, 
10.34; 95%CI: 7.99-13.37, P < 0.001) compared with 
patients who did not suffer MINS. In another study, 
mortality increased exponentially as a function of peak 
postoperative troponin concentration[16].

In the setting of surgery for LT, Coss et al[17] in a 
multivariate analysis of 230 transplant recipients found 
that an abnormal pretransplant troponin I level (> 
0.07 ng/mL) predicted postoperative cardiovascular 
complications in their patients. They concluded that 
raised Toponin I levels > 50 pg/mL indicate latent cardiac 
dysfunction that is not recognized by conventional 
screening methods[17]. 

While quantitative assay of troponin is not available 
at our institute, we observed negative test on qualitative 
analysis using Trop T sensitive test Card test (detects 
Troponin T ≥ 0.1 ng/mL in blood). Creatine kinase-MB 
(CK-MB) was done and was significantly elevated soon 
after the clinical and echocardiography diagnosis of HF 
in our patients in absence of any other identifiable cause 
for the same. 

Another novel marker, BNP level and QTc interval 
> 450 ms were concluded to be predictive for the 
development of new-onset systolic heart failure after 
LT in a study by Qureshi et al[3].

Management
Therapeutic strategies for addressing this acute and 
possibly life-threatening complication of heart failure 
after LT are not well defined. Similarly there is no 
established treatment for patients suffering MINS. In 
light of findings of decreased 30 d mortality in POISE 
trial (PeriOperative Ischemic Evaluation), acetyl-
salicylic acid and statin therapy may possibly benefit 
patients who suffer MINS[18-20]. 

CiCd, Alcoholic cardiomyopathy, and ABS, all are 
characterized by inotropic incompetence. After LT, 
blood pressure is known to rise significantly which 
may possibly precipitate inotropic incompetence and 
subsequent HF in such patients[21,22]. Management of 
heart failure in the post-LT period therefore does not 
differ from usual heart failure therapies. Diuretics, 
inotropes, inodilators and vasopressor support form the 
foundation pillars of treatment.

Heart failure guidelines, such as those adopted by 
the European Society of Cardiology or the American 
College of Cardiology/American Heart Association 
should be followed. Cardio-selective Beta-blockers, 
ACE inhibitors or angiotensin receptor blockers (ARBs), 
diuretics and digitalis may be used for management 
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of HF after LT. It is important to treat the adrenergic 
surge causing raised systemic vascular resistance and 
also to manage the preload to avoid further worsening 
of cardiac function. In our case series, LVEF of 4 out 
of 6 patients recovered with use of therapy aimed at 
decreasing pre- and after load and adrenergic surge. 

Several authors have reported successful outcome 
after aggressive management of HF following LT using 
extracorporeal membrane oxygenator (ECMO) and 
ventricular assist device (VAD), though cost may be 
a constraint[4,23,24]. Considering advances in clinically 
applied biomarkers and success of aggressive measures 
in managing such cases, a stepwise approach to identify 
patients at risk and for management should be adopted 
(Figure 1). 

In our series, out of 6 patients, only 2 survived despite 
recovery of EF. Survival therefore is perhaps determined 
by factors other than myocardial performance like dur-
ation and severity of liver disease, presentation either 
acute or chronic, age of the patient, co-morbid conditions 
and presence of sepsis. Two patients who survived were 
relatively younger, aged 38 and 40 years and had chronic 
and not acute liver disease. Those who did not survive 
either had ALF or increased severity of CLD as reflected 
in their MELD scores or additional insult in form of sepsis 
in the setting of HF. 

In conclusion, high MELD, Acute liver failure and 
sepsis in the setting of Heart failure after LT are probably 

associated with grave prognosis. While different etio-
logies may cause HF after LT, combination of several 
may possibly coexist. It may be prudent to routinely 
do quantitative Troponin I and/or BNP levels before LT 
surgery to identify and prognosticate recipients likely 
to be complicated by heart failure. While Heart Rate 
control, preload and after-load reduction are the pillars of 
management, ECMO and VAD may allow sufficient time 
for recovery of heart failure. In view of the limitations 
of the commonly used diagnostic modalities and poor 
outcome, better aides to identify patients at risk are 
needed which would require greater interdisciplinary 
interaction involving clinicians and laboratory scientists. 
Till such time, this entity, Heart failure after Liver 
transplant continues to remain an enigma. 

ARTICLE HIGHLIGHTS
Case characteristics 
Patients of acute liver failure and of chronic liver disease, presenting with 
systolic heart failure within 7 d after the liver transplant surgery in absence of 
any preoperatively identified and obvious predisposing risk factor. 

Clinical diagnosis 
Systolic heart failure was diagnosed on basis of clinical presentation and 
echocardiography with greatly reduced left ventricle ejection fraction.

Differential diagnosis 
Liver graft dysfunction and severe sepsis may cause hemodynamic instability 

Step 1: Demography

Suggestive of increased risk of CAD/cardiomyopathy: Yes/no/undetermined

Step 2: ECG at rest 

Suggestive of increased risk of CAD/cardiomyopathy: Yes/no/undetermined

Step 3: Dobutamine stress echocardiography

Suggestive of increased risk of CAD/cardiomyopathy: Yes/no/undetermined

Step4: Troponin I/BNP

Suggestive of increased risk of CAD/cardiomyopathy: Yes/no

If answer to step 4 is Yes then

Step 5: Coronary angiogram

Diagnosis of CAD

Step 6�� Risk modification�� Yes/ No

Treat/prognosticate

Liver transplant surgery

If heart failure after surgery

  Assist work of breathing: Non invasive mechanical ventilation 

  Endotracheal intubation and mechanical ventilation

     Manage sympathetic surge: Treat after load/treat anxiety/treat pain

     Heart rate control�� Treat tachycardia/avoid brady-arrhythmia

     Reduce pre-load�� Judicious intravenous fluid supplementation/nitroglycerine 

  Consider left ventricle assist device/IABP/ECMO

     Define target blood pressures/accept lower perfusion pressures/consider inoptrope

  Modify/extend antibiotic prophylaxis according to antibiogram 

Figure 1  Suggested stepwise approach for diagnosis of patients at risk and for management of heart failure after liver transplant. CAD: Coronary artery 
disease; ECMO: Extracorporeal membrane oxygenator.

 ARTICLE HIGHLIGHTS
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and were ruled out. Underlying cause for the observed systolic heart failure 
could not be made.

Laboratory diagnosis 
Creatine kinase-MB was elevated upon diagnosis of systolic heart failure after 
liver transplant. Troponin T sensitive card test was negative.

Imaging diagnosis 
Severely reduced left ventricle ejection fraction was diagnosed on echo-
cardiography.

Pathological diagnosis 
Could not be made conclusively.

Treatment 
Respiration was assisted. Hemodynamics supported using inotropes and 
inodilators and beta blockers, aimed at preload and after load reduction. 
Sedation and analgesia were taken care of to reduce sympathetic adrenergic 
activity.

Term explanation  
Cirrhotic cardiomyopathy and alcohol cardiomyopathy have been described as 
specific clinical entities that describe cardiomyopathy in setting of underlying 
chronic liver disease and with history of alcohol indulgence respectively. Acute 
broken heart syndrome describes the cardiomyopathy typically seen under 
stressful conditions and not necessarily after surgery and is said to resemble 
acute myocardial infarction.

Experiences and lessons 
In absence of established clinical features and limitations of existing prevalent 
diagnostic modalities, Bio-chemical makers like BNP and Troponin I may 
be routinely done as part of preoperative workup of patients posted for liver 
transplant surgery to help identify patients at greater risk of heart failure after 
the surgery.
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