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Terlipressine Induced Rhabdomyolysis After
Orthotopic Liver Transplantation

Luminita Eid*®, Yoram G Weiss?

Abstract

In this report we present a fatal case of severe rhabdomyolysis dur-
ing early recovery following a complicated but successful orthotop-
ic liver transplantation. The key point in this case is skin necrosis
and we consider that the clinical association of rhabdomyolysis and
skin necrosis is a consequence of terlipressine induced severe va-
soconstriction. A literature search was performed, in an attempt to
identify similar cases as well as other plausible explanations.
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Introduction

Rhabdomyolysis, the release of muscle cell content into the
plasma has a complex etiology [1, 2]. Myoglobin, a low-mo-
lecular-mass protein found in striated muscles, is released
within a few hours after injury [1]. Diagnosis is made by
plasma increase of the specific muscle enzyme (creatine
phosphakinase, CPK-MM), as well as myoglobinemia and
myoglobinuria [2]. Urinary and serum levels of myoglobin
are unrelated to each other or to the development of renal
failure [3].

In this case report we present a fatal case of rhabdomy-
olysis in a newly transplanted patient. We performed a litera-
ture search, in an attempt to identify the possible causes of
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rhabdomyolysis and discuss the pathophysiological mecha-
nisms. Three major causes were identified as possible trig-
gers: terlipressine, propofol and cirrhotic myopathy. As for
the other suspected factors: electrolyte dissembalance, pro-
longed immobilization, some inherited mitochondrial defect
in lipid metabolism, a newly and not fully recovered liver,
we think they were minor factors that may have contributed
to the negative outcome but were not solely responsible for
it.

Case Report

A 51 years old patient with HCV liver cirrhosis and an
MELD score of 30 underwent liver transplantation. Three
months previously, during a gastrointestinal bleeding epi-
sode she was treated with terlipressine. Complaints of chest
pain, hypertension, bradycardia and fingertips paresthesias
were reported both after an i.v. bolus and the continuous ad-
ministration. The treatment was stopped.

The patient received a good liver. During the dissection
stage, due to massive bleeding and consequent hemodynam-
ic instability, the patient required large quantities of blood
and inotropic support. Reperfusion of the liver underwent
smoothly. The patient was transferred to the ICU. Propofol
1 - 2 mg/kg/h and remifentanyl 1 - 2 pg/kg/h were started
for sedation. Mechanical ventilation, and inotropic support
were continued. Duplex ultrasound of the liver showed nor-
mal portal and hepatic artery blood flows. During the follow-
ing hours liver enzymes, metabolic acidosis and coagulation
profile improved suggesting a functioning liver.

During the following days, the patient’s condition im-
proved. On postoperative day (POD) 3, she was fully awake,
hemodynamically stable with adequate urinary output, mini-
mal ventilatory support and good liver function. New onset
gastrointestinal bleeding required transfusion of 4 units of
blood. Gastroscopy showed multiple oozing points in the
gastric mucosa. Two doses of terlipressine acetate, 1 mg
each, were administered at 4 h interval. Several hours later,
severe skin ischemia was noted on arms, legs, thighs and ab-
domen followed by onset of purple bullous lesions together
with massive edema (Fig. 1, 2). Urinalysis revealed myo-
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Figure 1. These lesions are considered secondary to
intense peripheral vasoconstriction induced by terlip-
ressine administration.

globinuria while serum CPK increased to 31,000 U/L (Table
1). A diagnosis of severe rhabdomyolysis together with skin
necrosis was made. Soon thereafter, the patient became un-
stable requiring escalating doses of inotropic support. Se-
vere metabolic acidosis with hyperkalemia and anuric renal
failure required dialysis. Acute lung injury and deterioration
in liver function were noted. Despite aggressive treatment
the patient’s condition continued to deteriorate and she suc-
cumbed on POD 9 due to multiple organ failure and super-
imposed sepsis.

Discussion

After reviewing this case three potential causes of rhabdo-
myolysis were identified and they are discussed below.

Vasopressine induced rhabdomyolysis

Terlipressin (Glypressin® - Ferring Pharmaceuticals - trigly-
cyl-lysine vasopressin) is a vasopressin analog [4] used as a
first-line drug for esophageal bleeding in cirrhotic patients
with type 1 hepatorenal syndrome (HRS) [5, 6] because of
its beneficial effect on renal perfusion and glomerular filtra-
tion rate (reduces hepatic venous pressure gradient, variceal
pressure and azygos blood flow) [7].

Cleavage of the N-triglycyl residue in the terlipressin
molecule by endothelial peptidases results in a “slow re-
lease” of the vasoactive lysine vasopressin [4]. The half-life
of terlipressin is 6 h whereas that of vasopressin is only 6
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Figure 2. These lesions are considered secondary to
intense peripheral vasoconstriction induced by terlip-
ressine administration.

min. The therapeutic effect is due to its binding to the V1
and V2 receptors on the vascular smooth muscle cells of the
portal vessels followed by intense vasoconstriction, thus hin-
dering bleeding from these vessels [4]. Because of V2 recep-
tors activation on endothelial cells, causing von Willebrand
factor release, it enhances platelet aggregation and therefore
the risk of thrombosis [4].

Terlipressin proved to be safe, with a low incidence of
side-effects (usually mild: headache, abdominal pain, di-
arrhea, bradycardia, increase in blood pressure) [8]. More
serious complications, primarily cardiac ischemia, are un-
common, but have been reported [9]. Ischemic effects are
described in the literature, affecting intestinal mucosa, skin,
distal limbs, and genitalia [10]. Atypical sites of necrosis are
also cited: the scalp, tongue, foreskin, scrotum and breasts
[11]. Rhabdomyolysis is frequently associated with ischemia
and worsens outcome [12].

Nevertheless, when the drug was administered for the
first time in our patient, the side-effects proved to be difficult
to tolerate and the treatment was aborted. After the second
administration, skin ischemia was noted followed by ap-
pearance of purple bullous lesions and massive edema in the
same area (similar to the sites described in the literature) [12,
13]. Soon after, myoglobinuria and high CPK were detected
together with severe metabolic acidosis, hyperkalemia and
anuric renal failure.

There is no known association between the severity of
skin ischemia and the dose or the length of terlipressin ad-
ministration [ 13]. Sepsis related hypoperfusion, concomitant
administration of catecholamines or steroids [14] and arte-
rial catheterization [15] may act as additional risk factors.
Although our patient was not obese, edema was present in
the lower part of the body, stretching the skin of the abdo-
men and lower limbs and increasing the surface area for the
microvascular blood supply. The use of terlipressin in the
presence of low tissue oxygen levels may have led to isch-
emic complications [16]. Moreover, relative hypovolemia
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Table 1. Laboratory Data Recorded Posttransplant

CPK Lactatic acid Creatinine K HCO, BE
U/L mmol/L pmol/L mmol/L pH mmol/3L

POD 2 3 177 7.33 243 -2

POD 3 8192 5 198
15043 6.6 7.24 18.1 -8.9
18712 7.9 234 5.5 7.21 18.3 9.3
26136

POD 4 30779 9.8 257 53 7.24 17.5 -9.4
29379

POD 5 27962 11.3 268 5.1 7.24 15.7 -10.9
27352

POD 6 21577 12.2 308 5.5 7.19 12.8 -13.2

associated with early recovery after liver transplantation to-
gether with concomitant administration of steroids (as part of
immunosuppression) may have enhanced terlipressin effect
[14].

Propofol infusion syndrome (PIS)

PIS is a devastating clinical entity associated with propofol
administration. Propofol (Diprivan® - Astra Zeneca) a cen-
tral-acting diisopropyl phenol compound, gained acceptance
due to its ultrashort onset and duration of action [17]. Al-
though initially recognized in children, PIS is now accepted
to occur in adults also. It has been described as an “all or
none” syndrome with sudden onset and likely death [18].

A large spectrum of findings have been associated with
PIS: myocardial failure, brady-arrhythmias, ST-segment
changes, lipemia, fatty liver, rhabdomyolysis, lactic acido-
sis, hyperkalemia, acute renal failure, and metabolic acido-
sis [19]. This may be the result of cumulative toxicity, with
reports coming after high-dose infusions as well as after
prolonged administration [20]. Risk factors for the PIS in-
clude: large cumulative doses, young age, acute neurological
injury, low carbohydrate intake, high fat intake or inadequate
clearance, exogenous catecholamine or corticosteroid infu-
sion, critical illness and inborn errors of mitochondrial fatty
acid oxidation [21].

Current guidelines for maximal propofol dosage sug-
gested < 4 mg/kg//h for a duration of up to 48 h [22]. Re-
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cently, fatal cases of PIS at low infusion rates (1.9 - 5.1 mg/
kg/h) have been reported [23]. Higher propofol doses during
shorter periods of time can also trigger the syndrome [24].
In our case propofol sedation was started after surgery and
continued for the first three postoperative days but the doses
did not exceed 2 mg/kg/h, being even below the minimal
problematic dose [25, 26].

The mechanism underlying PIS has yet to be clarified.
Some evidence points to an abnormality of fatty acid me-
tabolism suggested by elevated carnitine levels [27]. Pathol-
ogy studies on patients that died of PIS found diffuse myo-
necrosis in both cardiac and skeletal muscle [28]. Muscle
cells may be susceptible to propofol because of their high
ATP requirements and reliance on the fatty acids oxidation
to meet their energy needs [29]. PIS is similar to the inherited
mitochondrial myopathies, often clinically silent until a met-
abolic stress is encountered, when the body comes to rely on
fat rather than carbohydrate for its energy requirements [27].

Although low glycogen stores may have existed in this
severely wasted patient, a normal carbohydrate intake of 3.5
g/kg/day was assured [21]. Nothing is known about inborn
errors of mitochondrial fatty acid oxidation in the recipient
or in the transplanted liver. The blockade of the fatty acid
metabolism by propofol together with the fat load delivered
by the propofol emulsion in the presence of a newly trans-
planted and not yet fully recovered liver may have over-
whelmed cellular functions and induced cytotoxic effects.
However, if rhabdomyolysis may be explained by the PIS,
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extensive skin necrosis, a specific feature in this case is not a
component of the syndrome.

Idiopathic rhabdomyolysis

Although myopathy associated with liver cirrhosis has not
been established as a disease entity [30], idiopathic cases of
rhabdomyolysis have been reported. The mortality rate in
this group is high, 31% vs. 10-12% in the general population
[31]. Another feature is the recurrence of these episodes as
well as the lack of any obvious causes [32]. Many cirrhotic
patients have muscular symptoms (cramps, weakness and
tenderness which may or may not be associated with rhab-
domyolysis) [33], but little is known about the mechanism of
idiopathic recurrent rhabdomyolysis [34]. It may be related
to altered metabolism due to hepatic dysfunction [34].

Even though not a disease “per se”, acute myopathy can
develop in liver cirrhosis [31]. A subclinical myopathy can-
not be excluded in our patient (muscle biopsies were not per-
formed), but no specific muscular symptoms or laboratory
signs suggestive for rhabdomyolysis were recorded at any
time before transplantation.

Conclusion

In this report we presented a case of lethal rhabdomyolysis
after liver transplantation. After analyzing the clinical pic-
ture and based on the temporal sequence, we believe that the
culprit was terlipressin injection. The key point of this case
is skin necrosis. It is not associated with rhabdomyolysis in
any of the above mentioned situations except vasopressin or
analogs administration. Moreover, the chain of events that
led to terlipressine administration and the fatal outcome is
also significant for this case.

It is possible that some other risk factors may have con-
tributed to rhabdomyolysis and led to the final outcome: hy-
povolemia with moderate electrolyte disorder, a subclinical
cirrhotic myopathy, infection, immunosuppressive treatment
and propofol even in small doses. Medical miscommunica-
tion, the failure to convey relevant medical information be-
tween key players in the medical team held an important part
in this case [35]. In hospital systems, medical notes are sup-
posed to be transferred internally from department to depart-
ment [36]. The information relevant for the initial reaction to
terlipressine administration (chest pain, hypertension, bra-
dycardia, fingertips paresthesias and pulmonary congestion)
was not passed as important to the intensive care team but
as merely a note in an overloaded hospitalization chart, and
thus, overlooked. We believe it should have been catego-
rized as severe drug allergy/reaction and listed accordingly.
Thus, it would have been noticed and a major negative event
prevented. In this new light, terlipressin administration was
impetuous and it came at a high cost.

This case also led to a change in our approach towards

Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

cirrhotic patients - cirrhotic myopathy is looked for during
initial evaluation, electrolyte abnormalities are corrected
more aggressively and team rather than individual decisions
are employed whenever new medication should be added or
old one changed. Medical records of the transplant patients,
covering sometimes years of follow-up, treatments and their
response, are periodically reviewed and updated.

We consider this event to be a lethal complication of ter-
lipressin administration. Although the literature is sparse, the
clinical picture fitted previous descriptions of such atypical
cases. From this experience one can learn that potent drugs
such as terlipressin should only be administered for their
absolute indications. Even when adverse reactions are rare,
when they do occur they may be catastrophic.
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