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Introduction

Terlipressin is a vasopressin analogue that has a synthetic 
12 amino acid peptide (1). Terlipressin acts through the V1 
receptors which can include splanchnic vasoconstriction, 
increase arterial blood volume, and reduce portal pressure. 
It acts through the V2 receptors which can deactivate 

renal and systemic vasoconstrictor systems, increase 
glomerular filtration rate, and improve renal perfusion and  
function (2). Currently, terlipressin is the first-line 
treatment for the management of acute gastro-esophageal 
variceal bleeding and hepatorenal syndrome (3,4).

Generally, terlipressin has a good tolerance with a lower 
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incidence of serious adverse events (5). Common terlipressin 
related adverse events are mild or moderate, such as 
abdominal pain and diarrhea. Serious adverse events, such 
as hyponatremia, are rare due to increased cyclic adenosine 
monophosphate concentration, activated phosphorylation 
of the aquaporin-2, increased water permeability, and 
decreased plasma osmolality (6-10).

It is important for physicians to recognize drug related 
adverse events as early as possible. The physicians could 
provide the prophylactic measures appropriately to avoid 
the development of adverse events. Once adverse events 
developed, the physicians could employ the therapeutic 
measures immediately to avoid the progression of adverse 
events. Thus, the aims of this study are to explore the 
incidence, characteristics, and outcomes of adverse events 
during treatment with terlipressin in patients with liver 
cirrhosis.

Methods

This was a retrospective, single-center study. A total of 24 
patients with cirrhosis and acute gastrointestinal bleeding 
who were consecutively treated with terlipressin at the 
Department of Gastroenterology of our hospital between 
January 2018 and March 2018, were retrospectively 
enrolled. The following data were collected: age, sex, 
etiology of cirrhosis, Child-Pugh score, model of end 
stage liver disease (MELD) score, total bilirubin and 
direct bilirubin, alanine aminotransaminase, aspartate 
aminotransaminase, white blood cell, hemoglobin, 
neutrophils, lymphocyte, platelet, D-dimer, fibrinogen, 
prothrombin time, activated partial thromboplastin time, 
international normalized ratio, blood urea nitrogen, 
creatinine, potassium, and sodium.

A clinical pharmacist (J Zhang) observed and recorded 
the type, intervention, and outcomes of adverse events 
during terlipressin in these patients treated with terlipressin 
every day. In the cases of uncertainty regarding adverse 
events, she will discuss with another clinical pharmacist (J 
Deng) and a vice-chief physician (X Qi).

Grade of adverse events was assessed as follows: grade I 
(mild), awareness of signs or symptoms, but no disruption 
of usual activity; grade II (moderate), event sufficient to 
affect usual activity (disturbing); grade III (severe), inability 
to work or perform usual activity (unacceptable) (11). 
The following attribution categories were used by the 
Common Terminology Criteria for assessment of adverse 
events 4.0 (11): definite, adverse event is clearly related to 

agents; probable, adverse event is likely related to agents; 
possible, adverse event may be related to agents; unlikely, 
adverse event is doubtfully related to agents; unrelated, 
adverse event is clearly not related to agents. Serum 
sodium concentration reduction was defined as a decrease 
in serum sodium level of >5 mmol/L from the baseline. 
Hyponatremia was defined as a serum sodium concentration 
of <130 mmol/L.

Data were expressed as mean ± standard deviation and 
median (range) for continuous variables and frequency 
(percentage) for categorical variables. Data were analyzed 
using SPSS 22.0 statistical software.

Results

Baseline characteristics

A total of 24 patients (16 males and 8 females) were included 
(Table 1). The mean patient age was 56.5±9.4 years (range: 
38.0–71.0 years). Only one patient also had hepatorenal 
syndrome. The mean Child-Pugh score was 8.1±1.9 (range: 
5.0–13.0). The mean MELD score was 5.7±4.8 (range: −4.9–
17.9). The mean serum creatinine was 67.2±37.2 μmol/L  
(range: 1.2–143.6 μmol/L). The mean serum sodium was 
139.8±6.6 mmol/L (range: 127.0–159.0 mmol/L).

Terlipressin

The mean total dose of terlipressin was 12.3±8.3 mg (range: 
4.0–28.0 mg). Twenty-two patients were administered by 
continuous intravenous infusion alone. Two patients were 
administered by intravenous bolus followed continuous 
intravenous infusion. The mean duration of terlipressin was 
3.1±2.2 days (range: 1.0–9.0 days).

Adverse events

The total incidence of adverse events was 50.0% (12/24)  
(Tables 2,3). There were eight types of adverse events observed.

Six  pat ients  (25.0%) developed serum sodium 
concentration reduction. All of them did not receive any 
intervention. Among them, no further change was observed 
in 5 patients, and spontaneous resolution was observed in 1 
patient.

Two patients  (8.3%) developed hyponatremia. 
Spontaneous resolution was observed in both patients 
without any intervention.

One patient developed tachycardia. Spontaneous 
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Table 1 Baseline characteristics of the 24 patients treated with terlipressin 

Variables Mean ± SD or frequency (percentage) Median (range)

Age (years) 56.5±9.4 56.5 (38.0–71.0)

Sex (male/female) 16 (66.7%)/8 (33.3%)

Etiology

Hepatitis B 11 (45.8%)

Hepatitis C 1 (4.2%)

Alcohol abuse 4 (16.7%)

Autoimmune-related 1 (4.2%)

Drug-related 2 (8.3%)

Unknown 5 (20.8%)

Hepatic encephalopathy 2 (8.3%)

Hepatocellular carcinoma 5 (20.8%)

Child-Pugh score 8.1±1.9 8 (5.0–13.0)

MELD score 5.7±4.8 5.1 (–4.9–17.9)

Hemoglobin (g/L) 82.3±22.6 83.5 (32.0–129.0)

White blood cell (10
9
/L) 5.4±3.9 4.9 (1.2–20.1)

Neutrophils (10
9
/L) 4.0±3.3 3.6 (0.8–16.3)

Lymphocyte (10
9
/L) 2.7±5.4 0.8 (0.2–23.0)

Platelet (10
9
/L) 93.1±88.7 68.5 (15.0–446.0)

Serum total bilirubin (μmol/L) 38.2±38.7 24.1 (7.2–153.3)

Serum direct bilirubin (μmol/L) 21.7±28.3 12.7 (3.9–123.3)

Alanine aminotransaminase (U/L) 34.6±30.5 30.2 (2.5–157.1)

Aspartate aminotransaminase (U/L) 37.1±20.6 36.3 (2.5–87.2)

Albumin (g/L) 28.8±7.3 29.1 (5.7–38.8)

Creatinine (μmol/L) 67.2±37.2 57.2 (1.2–143.6)

Blood urea nitrogen (mmol/L) 8.7±4.9 7.8 (1.6–21.2)

Serum potassium (mmol/L) 3.9±0.8 3.9 (1.4–5.5)

Serum sodium (mmol/L) 139.8±6.6 139.7 (127.0–159.0)

D-dimer (mg/L) 3.6±5.9 1.0 (0.2–21.2)

Fibrinogen (g/L) 2.0±0.8 1.8 (0.9–4.2)

Prothrombin time (s) 20.2±6.2 18.1 (14.4–36.0)

Activated partial thromboplastin time (s) 42.9±8.2 41.3 (30.0–59.5)

International normalized ratio 1.7±0.7 1.5 (1.1–3.5)

Cumulative defined daily dose (cDDD) 1.0±0.7 0.8 (0.3–2.3)

Total dose of terlipressin (mg) 12.3±8.3 10 (4.0–28.0)

Duration of terlipressin (days) 3.1±2.2 2.5 (1.0–9.0)
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resolution was observed in this patient with no intervention.
One patient developed abdominal pain. This adverse 

event was moderate and resolved spontaneously after 
cessation of terlipressin.

Discussion

Adverse events can develop during use of terlipressin 
(12,13). Sometimes, they are life-threatening. According 

to the drug instructions, terlipressin should be given by 
intravenous bolus at a dose of 2 mg followed by intravenous 
infusion at a dose of 1–2 mg every 4–6 hours. However, 
a recent randomized controlled trial (14) suggested that 
continuous intravenous infusion of terlipressin would lead 
to less adverse events than intravenous bolus in cirrhotic 
patients with hepatorenal syndrome. Similarly, in our study, 
terlipressin was frequently given by continuous intravenous 
infusion, but not intravenous bolus.

We found that half of patients treated with terlipressin 
might develop drug-related adverse events, but none of 
them was lethal. This might be explained by the fact that 
the dosage of terlipressin was often minimized in our study. 
Serum sodium concentration reduction and hyponatremia 
were the most common adverse events (15). Notably, most 
of terlipressin related adverse events were self-limiting 
(13,15-18).

We observed one case developing abdominal pain 
after intravenous bolus of terlipressin, which might be 
associated with intestinal ischemia. We observed one case 
developing dizziness after continuous intravenous infusion 
of terlipressin, which might be associated with a sudden 
increase of blood pressure and splanchnic vasoconstriction. 
We also observed one case developing tachycardia after 

Table 2 Adverse events

Patient Adverse events
Degree of 
probability

Grade Intervention Outcome

No. 1 Serum sodium concentration reduction Possible 1 No intervention Stable

No. 2 Abdominal pain Definite 2 Cessation of terlipressin Spontaneous improvement

Serum sodium concentration reduction Possible 1 No intervention Stable

No. 3 Serum sodium concentration reduction Possible 1 No intervention Stable

No. 4 Serum sodium concentration reduction Possible 1 No intervention Stable

No. 5 Diarrhea Probable 1 No intervention Spontaneous improvement

No. 6 Dizziness Definite 2 Cessation of terlipressin Spontaneous improvement

No. 7 Serum sodium concentration reduction Possible 1 No intervention Stable

No. 8 Diarrhea Probable 1 No intervention Spontaneous improvement

Nausea Probable 1 No intervention Spontaneous improvement

Vomiting Probable 1 No intervention Spontaneous improvement

No. 9 Serum sodium concentration reduction Definite 1 No intervention Spontaneous improvement

No. 10 Hyponatremia Definite 3 No intervention Spontaneous improvement

No. 11 Tachycardia Probable 3 No intervention Spontaneous improvement

No. 12 Hyponatremia Probable 3 No intervention Spontaneous improvement

Table 3 Rate of adverse events

Adverse events Number (%)

Abdominal pain 1 (4.2)

Diarrhea 2 (8.3)

Dizziness 1 (4.2)

Nausea 1 (4.2)

Vomiting 1 (4.2)

Serum sodium concentration reduction 6 (25.0)

Hyponatremia 2 (8.3)

Tachycardia 1 (4.2)
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continuous intravenous infusion of terlipressin. This seemed 
to be inconsistent with the drug instructions that the 
incidence of bradycardia was 0.1–1%, but no tachycardia 
was recorded.

Drug instructions suggests that blood pressure elevation 
and pallor were common (incidence is 1–10%). Blood 
pressure elevation can be self-limiting once antihypertensive 
drugs are given (19). However, in our present work, neither 
blood pressure elevation nor pallor was observed during 
the treatment with terlipressin. This phenomenon can be 
explained by the fact that all of our patients included had 
acute gastrointestinal bleeding and presented with pallor 
and relatively lower blood pressure. Thus, the two adverse 
events are often masked by their actual clinical conditions. 
It has been reported that the incidence of cardiovascular 
adverse events, including myocardial ischemia, myocardial 
infarction, left ventricular failure, arrhythmia, and dyspnea, 
was <0.01%. However, in our present work, neither dyspnea 
nor cardiovascular abnormality was observed. Additionally, 
we did not observe any adverse events in respiratory system 
and skin.

Conclusions

Based on a clinical pharmacist’s everyday observation, 
most of terlipressin related adverse events were mild or 
moderate, which can be resolved spontaneously without 
any intervention. However, a small sample size and a 
single-center observation were the major limitations of our 
study. We should need further multicenter data with larger 
sample size.
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