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POOR OUTCOMES WITH TREATMENT OF
HEPATORENAL SYNDROMETYPE 1
WITH SPLANCNIC VASOCONSTRICTORS

AND ALBUMIN:

report of seven cases and review of the literature

Jamile Rosario KALIL, Liv Aparicio CERQUEIRA, Daniel Silva BARBOSA,
Marina Pamponet MOTTA, Marilia da Silva NERY and Paulo Lisboa BITTENCOURT

ABSTRACT - Context - Treatment of hepatorenal syndrome type 1 (HRS-1) with splancnic vasoconstrictors and high-dose albumin has
been associated with reversal of renal failure in approximately 60% to 80% of the cases in pilot or uncontrolled studies. Objective - To
evaluate the results of treatment of HRS-1 with terlipressin and high-dose albumin. Methods - All patients with HRS-1 that underwent
treatment with terlipressin and high-dose albumin at our unit were retrospectively reviewed. Outcomes including reversal of renal
failure and death were recorded and compared to baseline clinical and laboratory parameters. Results - Seven subjects (median age
64 [47-69] years, 5 males) with median Child-Pugh and MELD scores of 12 [10-15] and 22 [17-38], respectively, hospitalized with
decompensated chronic liver disease secondary to tense ascitis and infections, who exhibited criteria for HRS-1, were submitted
to therapy with terlipressin and high-dose albumin according to a predefined standard protocol. Baseline creatinine levels were
2.9 [2.3-4.0) mg/mL. None of the patients achieved reversal of HRS-1 and five subjects died on-treatment due to sudden-death (n =
1), multiple organ dysfunction associated with end-stage liver failure (n = 2) and sepsis (n = 2). Conclusions - Treatment of HRS-1 with
terlipressin and high-dose albumin was not associated with reversal of renal failure, but most of the treated subjects had severe end-stage
liver disease with high MELD scores as well as high baseline creatinine values, parameters previously associated with bad outcomes.

HEADINGS - Hepatorenal syndrome. Liver diseases. Vasoconstrictor agents. Albumin.

INTRODUCTION

Hepatorenal syndrome (HRS) is defined by the
development of acute renal failure, usually expressed
by elevation of creatinine levels above 1.4 mg/mL,
in the absence of a recognizable cause in a patient
with end-stage chronic liver disease (CLD)®+ 27, Its
diagnosis implies in the exclusion of other common
causes of renal failure in cirrhotics, such as use of
nephrotoxic agents, intrinsic renal diseases, particularly
glomerulonephritis, renal dysfunction due bacterial
infections as well as hypovolemia that do not reverse
with volume expansion and antibiotics® 19, It is
regarded as a functional kidney failure due to intense
renal vasoconstriction usually due to worsening of the
circulatory dysfunction of cirrhotics®?, characterized
by progressive splancnic and systemic vasodilation
leading to a decrease in the effective plasma volume,
arterial hypotension and ultimately hyponatremia and
renal failure. It usually occurs in subjects with ascites

and is frequently precipitated by infections, particularly
spontaneous bacterial peritonitis! 1330,

It is usually classified in two types, based in
the magnitude and timing of the creatinine levels
abnormalities. In this regard, HRS type 1 (HRS-1)
is characterized by doubling of creatinine levels to
a value greater than 2.5 mg/dL or by a reduction in
creatinine clearance to half the baseline level to a
value less than 20 mL per minute in a time period of 2
weeks; whereas less impressive derangements in renal
function are defined as HRS type 227,

Until recently, HRS-1 was regarded as a progressive
and fatal complication of end-stage CLD, leading to
death in weeks, but up to now several uncontrolled
studies and case reports have demonstrated reversal of
HRS-1 with the use of splancnic vasoconstrictors®™ 9,
including different treatment schedules of terlipressin,
octreotide, somatostatine, midodrine and norepinephrine,
all coupled with infusion of high-dose intravenous
albumin(l, 2,8,9,15,18,19, 21, 22, 23, 31, 24, 29, 33). In these reports,
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reversal of HRS-1 without relapse after treatment withdrawal
was observed in approximately 60%-80% of the cases with an
associated short-term survival of 30% to 45% in those treated
patients(®:289 17.18.19.21,22.23.29.31.24.39) [ addition, employment
of transjugular intrahepatic portossystemic shunts (TIPS)
in subjects with ascites and HRS-1 was also associated with
good short-term outcomes’-19. These impressive findings led
some authorities to recommend splancnic vasoconstrictors
and high dose albumin as first-line therapy for HRS-1,
leaving TTPS suitable for those subjects with HRS-1, without
contraindications for the procedure, who fail or have intolerance
to splancnic vasoconstrictors and high-dose albumin> 27,
Based on these results we have begun to institute treatment
with terlipressin and high-dose albumin, using previously
published schedules®?, in subjects with CLD and clear-cut
criteria for HRS-1 in the waiting list for liver transplantation.
The purpose of the present study was to depict our results
with the aforementioned treatment in the first seven patients
submitted to therapy with terlipressin and high-dose albumin.

METHODS

Seven patients (median age 60 [47-69], five males)
admitted to the Unit of Gastroenterology and Hepatology
of the “Hospital Portugués” of Salvador, BA, Brazil due to
decompensated CLD and HRS-1 that required treatment
with terlipressin and high-dose albumin were retrospectively
reviewed. This study was approved by the Ethics Committee
of the “Hospital Portugués”.

Decompensation of CLD was defined in every patient by
the occurrence of variceal bleeding, hepatic encephalopathy,
infections and tense ascites as well as any other acute clinical
event requiring hospitalization in the intensive care unit (ICU).
The diagnosis of CLD was based on clinical, biochemical and
echographic findings, as well as on liver histology, whenever
a liver biopsy specimen was available. In the case of more
than one cause for admission, the main cause was reckoned
based on the following hierarchy: upper digestive bleeding,
infection, hepatic encephalopathy, tense ascites and others!'?.

Information regarding clinical and laboratory parameters
were sought in each patient, including etiology and cause for
CLD decompensation. Severity of CLD was assessed by the
Child-Pugh classification® and the MELD score®?.

The diagnosis of HRS-1 in all patients was determined
according to guidelines of the International Ascites Club®.
Briefly, HRS-1 was suspected in all subjects based on the
presence of creatinine levels greater than 1.4 mg/mL either
at admission or during hospitalization doubling to levels
higher than 2.5 mg/mL within 2 weeks in the absence of
shock, hypovolemia, bacterial infections or known exposure
to nephrotoxic agents or a recognizable etiology for chronic
renal failure. Infections were sought in every patient at
admission and whenever there was a clinical suspicion during
hospitalization. In this respect, all subjects were submitted to
urine analysis, urine culture, chest X-rays, as well as leukocyte
counts and culture of ascitic fluid, in the presence of ascites.
Criteria for the occurrence of infections included either

v. 46 — no.3 — jul.Iset. 2009

Arg Gastroenterol

culture-proven or clinically suspected bacterial infections
requiring antibiotics.

Failure to attain creatinine levels under 1.4 mg/mL 24
hours after volume expansion with at least 1500 mL of
cristalloids or 72 hours after institution of antibiotics with
apparent control of infection were indicative of the presence
of HRS, that was confirmed after exclusion of possible causes
of intrinsic renal diseases by 24-hour urine protein excretion
levels lower than 500 mg/day, as well as by the absence of
renal parenchyma abnormalities at the ultrasound.

After establishment of the diagnosis of HRS-1 and prior
to institution of therapy with terlipressin and albumin, all
seven patients were submitted to central line and urinary
catheter insertion as well as to non-invasive hemodynamic
monitoring. Central venous pressure (CVP), arterial pressure,
heart rate and urinary output were checked every 2 to 4
hours. An electrocardiogram was performed before treatment
and thereafter whenever there was a clinical suspicion of
myocardial ischemia.

Treatment was undertaken according to a pre-treatment
defined protocol based on a previously published study®©V.
Briefly, terlipressin was begun with a intravenous bolus dose
of 0.5 mg every 4 hours. After each 3 days of treatment, an
increment in dosage of 0.5 mg was instituted in the absence
of reversal of renal failure until the maximum dose of 2
mg every 4 hours. Whenever HRS-1 reversal was obtained,
a gradual reduction in dosage until interruption was
performed in a period of 3 days. Albumin was administered
intravenously at the dose of 1 mg/kg/day in the first day
of treatment followed by daily dosages, respectively, of
40 g/day and 30 g/day in the 2nd to 3rd days and subsequently
20 g/day through the 5th day until the end of treatment.
Therapy was maintained for the maximum of 14 days.
Albumin infusions were interrupted in the presence of
CVP values above 18 mm Hg and therapy was suspended
whenever myocardial or peripheral vascular ischemia was
suspected or documented.

Patients were followed until death or discharge from the
ICU.

Outcomes were assigned as regression, stabilization or
progression of renal failure based on comparison of creatinine
levels at the diagnosis of renal failure and at hospital discharge
or death. Regression was assumed in the occurrence of
normalization of creatinine levels at discharge. In the absence
of regression, three distinct intervals of creatinine levels
were created for comparisons: under 2 mg/mL; between 2-3
mg/dL and above 3 mg/mL. Stabilization was considered,
in the absence of regression, whenever the creatinine level
at discharge remains below or in the same interval of the
creatinine level at the diagnosis of renal failure, whereas
progression was considered whenever the creatinine levels
at discharge remains above the interval of the creatinine at
diagnosis of renal impairment.

Statistical analysis

Clinical data are presented in text and tables as median
and range.
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RESULTS

Clinical and laboratory parameters of the patients are
depicted in Table 1. Most of them had hepatitis C and
alcoholic liver disease as etiology for CLD. The cause of
hepatic decompensation at admission was either respiratory
distress due to tense ascites (n = 3) or infections (n = 4). All
subjects had end-stage CLD expressed by median MELD and
Child-Pugh scores of 12 [10-15] and 22 [17-38], respectively.

All patients were submitted to therapy with terlipressin
and albumin only after the diagnosis of HRS-1 with the
aforementioned treatment schedule. The median duration
of therapy was 5 [1-14] days. Baseline creatinine levels, total
leukocyte counts and 24-hour urine output were, respectively,
2.912.3-4.0] mg/mL; 10.600 [3.900-16.800] cells/mm?* and 600
[150-1.400] mL per 24-hour period. According to baseline
parameters, five patients exhibited creatinine levels greater
than 2.5 mg/mL, four had leukocytosis and three patients
had oliguria, expressed as urinary output lower than 400
mL per 24-hour period.

TABLE 1. Clinical and laboratory features of patients with HRS-1

Clinical and laboratory features n=7
Male sex 5
Mean age 64 [47-691
Etiology of cirrhosis
Alcoholic liver disease 3
Hepatitis C 3
Hereditary hemochromatosis 1
Causes of decompensation
Tense ascitis 3
Infections™ 4
Urinary tract infection 3
Spontaneous bacteremia 1
Skin and soft tissue infections 2
Mean Child-Pugh score 12 {10-15}
Mean MELD score 22 {17-38}

*Two patients had concurrent skin and soft tissue infections and urinary tract infections

The results of treatment are depicted in Table 2. None of the
patients exhibited reversion of HRS-1 with the aforementioned
treatment schedule of terlipressin associated with high-dose
albumin and all but two patients died during treatment due to
sudden death (n = 1), multiple organ dysfunction associated
with end-stage liver failure (n = 2) and sepsis (n = 2). The
two survivors had either stabilization (n = 1) or progression
(n = 1) and were discharged alive from the ICU.

DISCUSSION

In the present study, reversal of HRS-1 was observed in
none of the patients submitted to treatment with terlipressin
and high-dose albumin and all but two patients died during
the treatment period. These findings are distinct from those
observed in previous pilot studies that reported reversal of
HRS-1in 62% of the patients treated with high-dose albumin
and different splancnic vasoconstrictors, including terlipressin,
as well as an overall survival rate of 42% and 30% 1 and
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TABLE 2. Clinical and laboratory parameters of the patients with HRS-1
treated with terlipressin and albumin

Pre-treatment Duration of Creatinine Cause of
Patient Age CPS MELD creatinine v at the last "
treatment death
levels FU
1 66 12 34 2,3 7 4,1 Septic
shock
2 56 13 38 3,6 1 3,6 Sudden
death
3 64 10 17 2,6 5 3.4 Hepatic
failure
4 47 10 18 2,9 14 1,6
5 48 15 25 29 14 4,1
6 69 17 21 4 5 4.4 Hepatic
failure
7 68 10 22 2,8 2 5,2 Septic

shock

3 months after treatment, respectively®. Worse outcomes
were nevertheless reported from two recent randomized
controlled trials that included 112 and 46 patients with
HRS-1, respectively, from North-America and Northern
Europe® and from Spain®., SANYAL et al.?®® reported
HRS-1 reversal in only 34% of those patients treated with
terlipressin and high-dose albumin. However, only 13% of their
patients submitted to placebo and albumin achieved reversal
of renal failure. Even though the difference in the frequency
of HRS-1 reversal was significant between the two treatment
arms, no significant impact on overall survival was observed.
Likewise, MARTIN-LLAHI et al.?” from the Barcelona
group described a significant improvement of renal function
in patients treated with terlipressin and high-dose albumin
(44%) when compared to those treated only with high-dose
albumin (9%), with no effect in overall and transplantation-
free survival. Independent baseline parameters associated
with treatment response were baseline urine volume, serum
creatinine and leukocyte count. In this regard, subjects with
oliguria, higher creatinine levels and leukocytosis, probably
reflecting uncontrolled infection, before institution of therapy
with terlipressin and high-dose albumin were less likely to
respond to treatment®”, Mortality at 3 months in this trial
was further associated with baseline MELD score and lack
of improvement of renal function®,

Altogether, the results of these two randomized controlled
trials®2? were less impressive, when compared to previously
published pilot studies, but were far better than those observed
in the present series of patients, where reversal of HRS-1
was obtained in none of the treated subjects and all but two
patients died while in the ICU.

There are however major issues that had to be highlighted
in order to understand our adverse results. First of all, it has
to be stressed that most of our patients had baseline features
previously associated with adverse outcomes, particularly high
MELD scores and creatinine levels, low urine volume and
leukocytosis, possibly reflecting uncontrolled infection®® 29
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On the other hand, the institution of therapy was delayed in
most of our patients that had HRS-1 induced by infection,
due to the fact that infection had to be entirely ruled out
or controlled to meet current criteria for the diagnosis of
HRS-1, based on guidelines of the International Ascites
Club published on 1996®. These criteria for the diagnosis of
HRS-1 have been recently revised particularly to encompass
renal failure occurring as a complication of ongoing bacterial
infection, in the absence of septic shock, and it is now not
recommended to withhold treatment, until infection is
adequately treated®”. Another major issue that could be
implicated as one of the reasons for our bad results was the
initial low dose of terlipressin (0.5 mg each 4 hours for the
first 3 days) that was employed in our patients, which was
lower than the dose employed in those two randomized trials,
as well as in some pilot studies® 2-2®. The terlipressin dose
and schedule was chosen based on a published study from
the group of Barcelona®) as well as due to safety reasons.
Adverse events are not uncommon with the use of terlipressin,
particularly in those patients with advanced CLD. MARTIN-
LLAHI et al.®” have reported cardiovascular complications

in 43% of the patients treated with terlipressin and albumin,
leading to terlipressin withdrawal in 13% of the subjects,
whereas SANYAL et al.®® have described one non-fatal acute
myocardial infarction related to terlipressin administration.
We had also one patient that had sudden death in the first
24 hours after terlipressin use, which could be viewed as a
drug-related fatal adverse event.

In summary, none of the patients with HRS-1 treated with
terlipressin and albumin had reversal of renal failure. Most
had adverse prognostic factors associated with non-response
as well as delayed treatment institution and all were treated
with doses of terlipressin nowadays considered suboptimal
for treatment of HRS-1.

Despite our poor results in view of the aforementioned data,
we still recommend treatment of HRS-1 with terlipressin and
high-dose albumin taking into consideration some important
points: early administration of therapy; employment of proper
doses of terlipressin; avoidance of candidates that are too
sick for treatment and not amenable to proceed further for
liver transplantation and treatment institution preferably in
the ICU setting.

Kalil JR, Cerqueira LA, Barbosa DS, Motta MP, Nery MS, Bittencourt PL. Resultados adversos com o emprego de vasoconstritores esplancnicos e

albumina para tratamento da sindrome hepatorrenal do tipo 1: relato de sete casos e revisao da literatura. Arq Gastroenterol. 2009;46(3):214-8.

RESUMO - Contexto - O tratamento da sindrome hepatorrenal do tipo 1 (SHR-1) com vasoconstritores esplancnicos ¢ albumina intravenosa tem se

associado, em relatos de caso e estudos piloto nao-controlados, a reversdao da insuficiéncia renal em 60%-80% dos pacientes tratados. Objetivo -

Avaliar os resultados do tratamento da SHR-1 com terlipressina e albumina. Métodos - Foram avaliados, retrospectivamente, todos os pacientes

hospitalizados com o diagndstico de SHR-1 que se submeteram a tratamento com terlipressina associada a albumina em altas doses. As frequéncias

de reversao de insuficiéncia renal e dbito foram comparados com parametros clinicos e laboratoriais pré-tratamento. Resultados - Sete pacientes (5
homens, idade mediana 64 [47-69] anos) com mediana de pontuagdo Child-Pugh e MELD respectivamente de 12 [10-15] e 22 [17-38], admitidos
na unidade de terapia intensiva por desconforto respiratério secundario a ascite tensa ou por infecgdes, que apresentaram critérios para SHR-1

e eligibilidade para o transplante de figado foram submetidos a tratamento com terlipressina e albumina, de acordo com protocolo pré-definido.

Niveis de creatinina prévios ao tratamento foram de 2.9 [2.3-4.0] mg/mL. Nenhum paciente apresentou reversao da SHR-1 e cinco faleceram por

morte subita (n = 1), disfungdo de multiplos 6rgaos associada a faléncia hepatica (n = 2) e sepse (n = 2), a maioria antes de completar o tratamento.

Conclusées - O tratamento da SHR-1 com terlipressina e albumina, em altas doses, nao foi associado a reversao da insuficiéncia renal em nenhum

dos pacientes tratados, mas a maioria dos pacientes apresentava doenga hepatica em fase avangada, com altos valores de MELD, e niveis elevados

de creatinina pré-tratamento, parametros previamente associados com pior resposta e prognostico mais reservado.

DESCRITORES - Sindrome hepatorrenal. Hepatopatias. Vasoconstritores. Albuminas.
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