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Summary

Terlipressin is a synthetic analogue of vasopressin recommended as a vasoactive drug with rela-

tive specificity for the splanchnic circulation in patients with portal hypertension and bleeding

oesophageal varices or hepatorenal syndrome. We report a relapsing terlipressin-induced acute

pulmonary oedema in a 59 year-old man with Child B9 alcoholic liver cirrhosis.

Introduction

Terlipressin is a synthetic vasopressin ana-
logue with relative specificity for the splanch-
nic circulation, resulting in vasoconstriction
aimed at reducing venous portal pressure
in patients with bleeding esophageal varices
or hepatorenal syndrome. Terlipressin has a
longer half-life than vasopressin and its use is
associated with fewer ischaemic complica-
tions [1].

Although the vasoconstrictive action of
terlipressin on the systemic arterial circula-
tion may result in arterial hypertension and
myocardial ischaemia, cardiac adverse events
are rarely reported despite its frequent use in
patients at high risk for cardiovascular events
[2-6]. We report a case of relapsing acute pul-
monary oedema secondary to a hypertensive
crisis induced by terlipressin infusion in the
context of left ventricular hypertrophy with
acute diastolic dysfunction.
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Case description

We report the case of a 59-year-old man who
was hospitalised for a decline of his general
clinical condition with repeated falls. The
patient was known to have peripheral artery
occlusive disease, hypothyroidism, heavy al-
cohol consumption (20 U/day) and active
tobacco use, without other cardiovascular
risk factors.

Abdominal echography
showed hepatospleno-
megaly, liver steatosis
and moderate ascites.

On admission, body temperature was
36.2 °C, blood pressure 137/86 mm Hg, heart
rate 95/min and oxygen saturation 96%
(SpO;) while breathing ambient air. Cardio-

pulmonary auscultation was normal. The pa-
tient was icteric and had hepatosplenomegaly.

Laboratory findings were: aspartate ami-
notransferase (AST) 63 U/l (reference range
13-40), alanine aminotransferase (ALT) 125
U/1 (7-40), gamma-glutamyl transpeptidase
789 U/ (<73), alkaline phosphatase 349 U/l
(46-116), total bilirubin 86 pumol/l (<21), al-
bumin 25 g/l (37-51), haemoglobin 141 g/l
(135-175), platelets 281 G/1 (150-450), inter-
national normalised ratio (INR) 1.3. C-reac-
tive protein (CRP) 130 mg/1 (0-10), leuco-
cytes 24.7 G/1 (4-10) with neutrophils 21.53
G/1 (1.40-8.00), eosinophils 0.31 G/1 (<0.70),
basophils 0.08 G/1 (<0.2), monocytes 1.06 G/1
(0.16-0.95), lymphocytes 1.67 G/l (1.50-
4.00), creatinine 62 mcmol/l (55-96) for an
estimated glomerular filtration rate (eGFR)
103 ml/min.

Abdominal echography showed hepatos-
plenomegaly, liver steatosis and moderate as-
cites. Signs of portal hypertension were
found, without portal vein thrombosis.

Based on these clinical, laboratory and ra-
diological findings, a diagnosis of Child B9
liver cirrhosis with acute alcoholic hepatitis
and portal hypertension was made.

Intravenous vancomycin treatment was
started on day 2 for Enterococcus faecium
urinary infection.

During the hospital stay (day 14 after ad-
mission), voluminous ascites developed, re-
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Figure 1: Blood creatinine in pmol/I (abscissa) during hospital stay (ordinate) in a 59-year-old pa-
tient with Child B9 alcoholic liver cirrhosis and hepatorenal syndrome. TerlipreFigure 1: Blood cre-
atinine in pmol/I (abscissa) during hospital stay (ordinate) in a 59-year-old patient with Child B9 al-
coholic liver cirrhosis and hepatorenal syndrome. Terlipressin initially improved renal function (ar-
rows). When terlipressin was stopped following the first episode of acute pulmonary oedema (11.1),

renal function worsened.

quiring needle puncture (>2 litres) followed
by intravenous infusion of 80 g of albumin.
Laboratory analysis of ascites showed no
signs of spontaneous bacterial peritonitis.

On day 15, the patient developed acute
oliguric renal failure AKIN II. Laboratory
findings revealed creatinine of 153 umol/l
(55-96) and an eGFR of 42 ml/min (>60),
which was attributed to hepatorenal syn-
drome (fig. 1). Intravenous treatment with
terlipressin (1 mg over 1 minute four times
daily) was started. Before the third terlipres-
sin injection the patients was eupnoeic,

Intravenous furosemide
was immediately started
and the patient was
transferred to the inten-
sive care unit.

breathing ambient air with SpO, 96% and the
blood pressure was 126/82 mm Hg. One hour
after injection, the patient suddenly experi-
enced chest discomfort and dyspnoea. Within
a few minutes he developed acute respiratory
distress with respiratory rate 28/min and
SpO, 81%. Pulmonary auscultation found
diffuse crackles. Glasgow coma scale score
(GCS) was 14/15 (3-5-6), blood pressure
182/122 mm Hg, heart rate 111/min and tem-
perature 37.4 °C.

Acute pulmonary oedema was suspected.
Intravenous furosemide was immediately
started and the patient was transferred to the
intensive care unit (ICU). The state of con-
sciousness rapidly deteriorated with a GCS of
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3/15 and the patient was intubated. An ECG
showed no sign of acute ischaemia and a
prolongation of the corrected QT interval
(Bazett) at 490 ms (400 ms at admission). The
chest X-ray confirmed the diagnosis of acute
pulmonary odema with possible concomitant
nosocomial pneumonia. Nosocomial plurilo-
bar aspiration pneumonia was suspected
and piperacilin-tazobactam plus levofloxacin
treatment was started. A diagnosis of con-
comitant aspiration pneumonia and acute

pulmonary oedema secondary to volume
overload after albumin infusion was made.
Propofol was used for sedation and nor-
epinephrine was infused to maintain a mean
blood pressure (MBP) of 65 mm Hg, while
terlipressin therapy was stopped. The clinical
condition rapidly improved. No microorgan-
isms were found in bronchalveolar lavage
fluid. The patient was weaned from mechani-
cal ventilation and extubated after 48 hours
with normal findings on lung auscultation
and SpO, of 94% breathing ambient air.
Due to persistence of hepatorenal syndrome
(blood creatinine 196 pmol/l, urine volume
1500 ml/day, eGFR 31ml/min), intravenous
terlipressin was restarted at the same dosage
(1 mg over 1 minute q.i.d.) (fig. 1). The blood
pressure was 115/65 mm Hg before the injec-
tion. Two hours after terlipressin injection,
the patient suddenly developed arterial hy-
pertension at 175/110 mm Hg (MBP 130 mm
Hg) and acute dyspnoea with SpO, 85% de-
spite noninvasive ventilation. Diffuse pulmo-
nary crackles were present on lung ausculta-

The patient was extu-
bated after 4 days.

tion. Chest X-ray showed acute pulmonary
oedema (fig. 2). Respiratory distress due to
acute pulmonary oedema required a second
intubation and intravenous furosemide. Terli-

Figure 2: Chest X-ray of the relapsing episode of terlipressin-induced acute pulmonary oedema.
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Figure 3: ECG during the second episode of acute pulmonary oedema, showing sinus tachycardia,

without signs of acute ischaemia.

pressin therapy was stopped. An ECG showed
no signs of ischaemia (fig. 3). Transthoracic
echocardiography revealed left ventricular
hypertrophy with preserved ejection fraction
and diastolic dysfunction with restrictive fill-
ing pattern (mitral inflow E/A 3.5), without
other anomalies (fig. 4). Although the patient
was not known to have hypertension, the left
ventricular hypertrophy and the relatively
high blood pressure at admission (137/86
mm Hg) for the severity of his liver cirrhosis
are suggestive of a chronic hypertensive heart
disease. Oesophago-gastroscopy did not find
oesophageal varices but showed gastritis due
to portal hypertension, without active gastro-
intestinal tract tract bleeding. The patient was
extubated after 4 days. Renal function nor-
malised and the patient was discharged from
the ICU after 18 days and from the hospital
after 48 days.

Our final diagnosis was relapsing acute
pulmonary oedema secondary to hyperten-
sive crisis induced by terlipressin infusion
with acute diastolic dysfunction.

Discussion

The hepatorenal syndrome is a life-threaten-
ing condition that occurs in patients with
advanced liver cirrhosis. Two types of hepato-
renal syndrome are described. Type 1 is com-
monly associated with alcoholic liver cirrho-
sis and is precipitated by events such as acute
hepatitis, bleeding of oesophageal varices, or
a systemic inflammatory response [7, 8]. Type
2 is characterised by functional renal failure.
It usually appears in patients with refractory
ascitis and is often associated with hydroso-
dium retention.

Hepatorenal syndrome, especially type 1,
is associated with rapid deterioration of mul-
tiple organ functions and poor outcome [9]. It
results from a complex haemodynamic dys-
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regulation, which is initiated by portal hyper-
tension, followed by systemic vasodilatation
with arterial hypotension and renal vasocon-
striction with acute oliguric renal failure.
Different treatments are recommended
for hepatorenal syndrome, including infusion
of vasoactive drugs with a vasoconstrictive ef-
fect aimed at lowering the arterial and venous
pressure in the splanchnic circulation, intra-
venous infusion of albumin, transjugular in-
trahepatic portosystemic stent-shunt (TIPS)
and extracorporeal albumin dialysis [10]. Va-
soconstrictors are the most frequently used
therapy. Terlipressin is the first-line vasoac-
tive agent in Europe, owing to its superiority
compared with midodrine [11] or placebo
[12]. A recent randomised study showed that

terlipressin was more effective than placebo
in improving renal function, but described
serious adverse events, including respiratory
failure [13].

However, terlipressin is not available in
the United States [14]. When terlipressin is
not available, combination therapy with mi-
dodrine, octreotide and albumin is used for
patients not in the intensive care unit. Terli-
pressin has been examined as a treatment for
hepatorenal syndrome in several randomised
trials and is preferred therapy in patients with
hepatorenal syndrome who cannot receive
norepinephrine (typically those not in an
intensive care setting). As the efficacy of
terlipressin and norepinephrine seems to be
similar, norepinephrine is an alternative if
terlipressin is not available [15, 16].

Adverse events such as abdominal cramp-
ing, headache, and tissue ischaemia (cutane-

In patients at high risk
for cardiovascular
events, case reports have
described cardiac ad-
verse events related to
terlipressin treatment

ous, digestive, cardiac) have been associated
with the vasoconstrictive effect of terlipressin
[3, 17, 18]. Kulkarni et al. reviewed 25 cases of
severe ischaemic side effects. Time to the
development of ischaemia was 2.5 days after
start of terlipressin treatment; 72% of patients

EEAEEEERA]

Figure 4: Transthoracic echocardiography showing acute diastolic dysfunction (mitral valve E/A
ratio of 3.52). You will find a video file in the multimedia collection of Cardiovascular Medicine:
https://cardiovascmed.ch/online-only-content.
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died from serious ischaemic side effects
attributed to terlipressin [19]. In patients at
high risk for cardiovascular events, case
reports have described cardiac adverse events
related to terlipressin treatment (myocardial
ischaemia, cardiogenic shock, hypertension,
bradycardia) [3, 20, 21].

However, such disastrous drug effects
leading to an acute pulmonary oedema
resulting from left ventricular diastolic dys-
function secondary to severe diastolic hyper-
tension induced by the systemic vasocon-
strictive effect of terlipressin have not been
reported so far.

Terlipressin may have triggered an acute
increase in both cardiac afterload through an
increase of systemic vascular resistance, and
preload through blood pool centralisation,
both being responsible for acute pulmonary
oedema in the context of a hypertrophied left
ventricle with diastolic dysfunction [22].

Our patient had two episodes of acute
pulmonary oedema less than 24 hours after
initiating terlipressin treatment for hepatore-
nal syndrome. For the first episode of acute
respiratory distress, nocosomial aspiration
pneumonia associated with “capillary leak
syndrome” was considered as differential di-
agnosis; however no infection was microbio-
logically documented despite culture of inva-
sive samples of the lower respiratory tract.
Hypervolaemia induced by the intravascular
osmotic effect following infusion of 80 g
of albumin after ascites puncture was another
mechanism that was considered. Lack of
albumin in the extravascular lung compart-
ment might have contributed to the deve-
lopment of acute pulmonary oedema by
increasing the alveolar oncotic pressure.
Finally, the arterial hypertension induced by
terlipressin was considered to have possibly
precipitated acute pulmonary oedema, but
the key pathophysiological role of this
medication could not be immediately appre-
ciated.

For the sudden, relapsing episode of acute
pulmonary oedema, terlipressin therapy was
the only identified precipitating factor. Follow
up of the vital signs showed that 2 hours after
terlipressin infusion, the patient developed
arterial hypertension and oxygen desatura-
tion. The chest X-ray confirmed acute pulmo-
nary oedema. Transthoracic echocardiogra-
phy revealed a mitral valve E/A ratio of 3.52
(restrictive filling pattern), compatible with
left ventricular diastolic dysfunction. The
acute pulmonary oedema occurring after in-
travenous terlipressin rechallenge, in the ab-
sence of other precipitating or confounding
conditions and medications, demonstrates
the causal mechanism associated with the va-
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soconstrictive effect of terlipressin on the sys-
temic circulation.

Conclusion

Beside of its potential to induce myocardial
ischaemia, terlipressin might trigger acute
pulmonary oedema in cirrhotic patients with
low systemic vascular resistance or in patients
with latent left ventricular diastolic dysfunc-
tion through an increase in both preload and
afterload. This first-line treatment for hepato-
renal syndrome should only be used in
intermediate or intensive care units, with
continuous haemodynamic and respiratory
monitoring. If arterial hypertension and/or
desaturation occur, terlipressin must be im-
mediately discontinued.
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