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Challenging differential diagnosis

Hepatorenal syndrome (HRS), which is a type of functional renal impairment, is one of the most serious com-
plications in patients with liver cirrhosis. Terlipressin can induce splanchnic vasoconstriction, which increases
the renal blood flow and has beneficial effects on HRS. However, terlipressin administration may cause serious
ischemic complications such as skin ischemia, peripheral gangrene, and ischemic bowel necrosis. Here, we re-
port a case of peripheral cyanosis following terlipressin administration in a cirrhotic patient with HRS.

The patient was a 65-year-old male. He was considered to have type-1 HRS, and thus, terlipressin was admin-
istered. However, peripheral cyanosis involving the fingers, toes, area around an umbilical hernia, and scrotum
was noted. Thus, terlipressin administration was discontinued. Subsequently, his condition rapidly improved.
We reported a case of peripheral cyanosis following terlipressin administration, which resolved after discontin-
uation of terlipressin administration. It is important to recognize the early signs of side effects and discontin-
ue the administration of the suspected drug immediately.

Hepatorenal Syndrome e Liver Cirrhosis ¢ Paracentesis
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Background

Liver cirrhosis has become one of the major causes of morbidity
and mortality worldwide. The Global Burden of Disease Study
reported that over a million people died from cirrhosis in 2010
worldwide, compared with only 676 000 deaths in 1980 [1].
Patients with cirrhosis can develop acute renal failure, which is
referred to as hepatorenal syndrome (HRS). The incidence and
prevalence of HRS in patients with advanced liver disease have
been reported to be approximately 7.6% and 13%, respective-
ly [2]. HRS is characterized by marked renal arterial vasocon-
striction with a consequent reduction in the renal plasma flow
and the glomerular filtration rate. Terlipressin is an analog of
vasopressin that is used in the treatment of patients with cir-
rhosis and gastroesophageal variceal bleeding and also used
in treatment of patients with HRS [3]. Currently, the admin-
istration of a vasoconstrictor plus albumin is the most com-
mon approach in patients with HRS as this approach has been
proven to be effective in the treatment of HRS among patients
with cirrhosis and ascites [4,5]. Although terlipressin has an
acceptable side effect profile when compared with the pro-
file of vasopressin, there have been case reports on ischemic
side effects associated with terlipressin administration, includ-
ing skin ischemia [6,7], ventricular dysfunction [8], peripheral
gangrene [9], ischemic necrosis [10,11], and acute myocardial
infarction [12]. Here, we report a case of extensive peripher-
al cyanosis involving the fingers, toes, area around an umbil-
ical hernia, and scrotum following terlipressin administration
in a cirrhotic patient with HRS. The patient’s condition rapid-
ly improved on discontinuing the administration of the drug.
To the best of our knowledge, this is the first report regard-
ing terlipressin-induced peripheral cyanosis involving multiple
sites. Our aim is to raise awareness among physicians regard-
ing the adverse effects of terlipressin so that the condition can
be detected and treated early.

Case Report

A 65-year-old man was admitted to our emergency depart-
ment with worsening abdominal pain and epigastric pain for
1 day. He had medical history of liver cirrhosis classified as
Child-Pugh class B, hypoalbuminemia, hypertension, a gastric
ulcer, and insomnia. Additionally, he had a history of extensive
alcohol consumption and smoking for over 10 years; howev-
er, he had stopped drinking alcohol and smoking after expe-
riencing liver disease. At admission, he experienced dizziness
and general weakness, but he was alert. His body temperature
was 37.7°C, his blood pressure was 77/58 mmHg, his heart
rate was 92 beats per minute, and his respiratory rate was 18
breaths per minute. His abdomen was soft and distended with
shifting dullness, and a prominent umbilical hernia was noted.
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Table 1. The initial laboratory data of the patient.

Parameter Patient’s Reference
value range
SrCr (mg/dL) 2.4 0.64-1.27
CeGRR (mUmin/173m) 29 -
CBUN(mgrd) 22 120
Py 83 6179
CAb@ay 2 3548
CTeil(mga) 35 0312
CasTauny 1140 541
STy a0 540
Cwegumy 980 291
CHb@d) 102 135175
CwecGaoeny 20 4108
CRBCGIO) 359 4560
Rty 00 130400
ChsCRP(mg) 76 010
e w13 s
N 19 -
CNa(mmol) 2o 136-144
CKmoly 22 3652
ONH, ) g0 570
Clactate (mmolt) 58 0522

SrCr — serum creatinine; eGFR — estimated glomerular filtration
rate; BUN — blood urea nitrogen; TP — total protein;

Alb — albumin; T-Bil — total bilirubin; AST — aspartate
transaminase; ALT — alanine transaminase; ALP — alkaline
phosphatase; Hb — hemoglobin; WBC — white blood cell;

RBC - red blood cell; Plt — platelet; hs-CRP — high sensitivity
C-reactive protein; PT — prothrombin time; INR — international
normalized ratio; Na — sodium; K — potassium; NH, — ammonia.

Ascitic fluid analysis identified a deep yellow cloudy fluid.
Cardiopulmonary examination findings were unremarkable.
Blood and urine cultures were carried out and diagnostic
paracentesis was performed. The initial laboratory findings
are shown in Table 1.

The patient was admitted to the internal intensive care unit.
On the second day, severe abdominal fullness and irritable
mood were observed. Abdominal paracentesis was performed.
Considering the development of spontaneous bacterial perito-
nitis, intravenous empiric, broad-spectrum antibiotics were ad-
ministered immediately after peritoneal fluid collection. On the
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Figure 1. On the third day of terlipressin therapy, peripheral cyanosis of the fingers, area around the umbilical hernia, and scrotum is

observed.

Figure 2. On the fifth day after discontinuing terlipressin administration, improved peripheral cyanosis of the fingers, area around the

umbilical hernia, and scrotum is observed.

following day, the blood and ascitic fluid cultures were nega-
tive. However, on the seventh day, oliguria with conscious con-
fusion was noted. His urine output decreased to 60 mL over
a period of 24 hours. Additionally, his serum creatinine level
gradually increased to 4.0 mg/dL, the estimated glomerular fil-
tration rate decreased to 16.1 mL/min/1.73 m?, and the serum
potassium level increased to 5.4 mmol/L. Moreover, his total
serum bilirubin level increased greatly (4.1 mg/dL). His blood
pressure was 88/51 mmHg. According to classical diagnostic
criteria [13], a diagnosis of type-1 HRS was considered because
his serum creatinine level almost doubled from baseline to the
last assessment. The patient was not currently receiving any
non-steroidal anti-inflammatory or other nephrotoxic drugs.

The patient received intravenous terlipressin (1 mg/5 mL/vial;
2 mg, 4 times a day) alone with human albumin (20%,
50 mL/bottle; 3 bottles a day). During the first 48 hours, terli-
pressin was administered at 2 mg every 6 hours, and thereaf-
ter, it was administered at 1 mg every 6 hours. On the second
day of terlipressin administration, his urine output increased
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to 750 mL and blood pressure increased to 128/88 mmHg.
Unfortunately, on the third day of terlipressin administration,
he developed cold extremities and peripheral cyanosis, result-
ing in purple discoloration of the affected sites, including the
fingers, toes, area around the umbilical hernia, and scrotum
(Figure 1). Intravenous administration of terlipressin was imme-
diately discontinued. On the next day, the bluish skin showed
some improvement, and on the fifth day after discontinuation,
a complete recovery was noted (Figure 2).

To assess the relationship of terlipressin use with the patient’s
symptoms, his Naranjo probability algorithm score was calcu-
lated. A score of 6 was identified, suggesting a drug-induced
reaction. This score was obtained because the symptoms ap-
peared after the administration of the suspected drug and the
symptoms improved after discontinuation of the suspected
drug. Additionally, there were no alternative causes for the re-
action, and the reaction has been conclusively reported previ-
ously. As there was a temporal relation between stopping ter-
lipressin administration and regression of skin discoloration,
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terlipressin-induced vasoconstriction was the most likely cause
of his peripheral cyanosis [14].

Discussion

HRS is a severe complication of advanced liver cirrhosis in pa-
tients with ascites. If HRS is suspected, it should be treated as
soon as possible [15]. The combination of a vasoconstrictor
and albumin is considered as the pharmacological treatment
of choice in the management of HRS. The vasoconstrictors
used in the management of HRS include vasopressin ana-
logs such as terlipressin, and alpha-adrenergic agonists such
as noradrenaline and midodrine. Vasoconstrictors are admin-
istered to counteract splanchnic arterial vasodilation, which
improves renal perfusion. Among these drugs, terlipressin is
the most widely used agent. Many studies have shown that
the combination of terlipressin and albumin can improve not
only the renal function but also the short-term survival in pa-
tients with HRS [16-18].

It has been proposed that terlipressin should be intravenous-
ly administered at a dose of 1 mg every 4-6 hours, and if the
serum creatinine level does not reduce by more than 25% af-
ter 2 days of treatment, the dose should be increased every
48 hours up to a maximum dose of 12 mg/day. Terlipressin
administration should be discontinued after 2 weeks in non-
responders. However, the dose of albumin in HRS treatment
has not been well established. In general, albumin is used in-
travenously at a mean dose of 20-40 g/day until complete re-
sponse (serum creatinine level <1.5 mg/dL).

References:

—

. Mokdad AA, Lopez AD, Shahraz S et al: Liver cirrhosis mortality in 187 coun-
tries between 1980 and 2010: A systematic analysis. BMC Med, 2014; 12:
145

. Angeli P, Ginés P, Wong F et al: Diagnosis and management of acute kid-
ney injury in patients with cirrhosis: Revised consensus recommendations
of the International Club of Ascites. ) Hepatol, 2015; 62: 968-74

. Zhou XM, Qi XS, Jia JD: An evidence-based terlipressin therapy for gastro-
esophageal variceal hemorrhage. Zhonghua Gan Zang Bing Za Zhi, 2018;
26: 245-48

. Acevedo JG, Cramp ME: Hepatorenal syndrome: update on diagnosis and
therapy. World J Hepatol, 2017; 9: 293-99

. Allegretti AS, Israelsen M, Krag A et al: Terlipressin versus placebo or no in-
tervention for people with cirrhosis and hepatorenal syndrome. Cochrane
Database Syst Rev, 2017; 6: CD005162

. Sundriyal D, Kumar N, Patnaik I, Kamble U: Terlipressin induced ischaemia
of skin. BMJ Case Rep, 2013; 2013: pii: bcr2013010050
. Basheer A, Yoganandan D, John MB, Guna PK: Cutaneous ischaemia follow-

ing terlipressin therapy for hepatorenal Syndrome. J Clin Diagn Res, 2018;
12: 0D08-10

N

w

IS

S

[=))

~

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Chiang C.-W. et al.:
Terlipressin-induced peripheral cyanosis
© Am J Case Rep, 2019; 20: 5-9

Terlipressin treatment can cause certain unwanted effects.
Therefore, it is important to closely monitor the patient. In clin-
ical trials, the most common side effects of terlipressin admin-
istration were paleness, increased blood pressure, peripheral
ischemia, abdominal pain, nausea, diarrhea, and headache. A
real-world observational study showed that terlipressin relat-
ed adverse events are common [19]. The incidence of adverse
events during terlipressin administration was 50.0%. Most
of terlipressin related adverse events were mild or moder-
ate, which can be resolved spontaneously without any inter-
vention. As terlipressin acts mainly on the splanchnic vessels,
the incidence of severe ischemic complications is lower with
terlipressin than with vasopressin. However, it may cause se-
rious complications such as myocardial infarction, intestinal
ischemia, peripheral cyanosis, and skin necrosis. The rate of
discontinuation of terlipressin administration due to side ef-
fects (mainly cardiovascular) has been reported to be approx-
imately 20% [20].

Conclusions

In our patient case, the terlipressin-induced peripheral cya-
nosis involved multiple sites, including the fingers, toes, area
around the umbilical hernia, and scrotum, and completely re-
gressed after discontinuation of terlipressin administration. It
is important to recognize the early signs of side effects and
to discontinue administration of the suspected drugs imme-
diately. Healthcare providers should report unusual adverse
drug reactions associated with terlipressin use.
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