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CASE REPORT

Two patients with severe alcoholic hepatitis accompanied by
hypercytokinemia and granulocytic hyperelastasemia, successfully
treated by intravenous infusion of urinastarine (Miraclid)
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Abstract Severe alcoholic hepatitis (SAH) is not simply a disease of the liver, but it also causes infec-
tion and multiple organ failure, and therefore carries an extremely poor prognosis. We report the suc-
cessful treatment of two patients with SAH. Case 1: The patient was a 55-year-old man. He was a heavy
drinker whose alcohol intake had increased for some 3 years to 1.8 L sake a day. Slight clouding of con-
sciousness, fever, and jaundice were evident on his admission to our hospital. Laboratory data showed
leukocytosis with a predominance of polymorphonuclear leukocytes, and a decline in coagulability. He
tested negative for various hepatitis virus markers. With the diagnosis of SAH made, steroid pulse
therapy and bilirubin adsorption therapy were administered. The jaundice improved and the interleukin-
8 (IL-8) level decreased. Continuous intravenous infusion of urinastarine (Miraclid) normalized the
granulocyte elastase level. Improvement was also seen in coagulability, ascites, icterus and conscious-
ness. Case 2: The patient was a 49-year-old man. He was a heavy drinker whose alcohol intake had
increased for 1 month. Fever, jaundice, ascites, and mild disturbance of consciousness were evident at
the time of admission. Examination on admission diagnosed SAH. Bilirubin adsorption and continu-
ous intravenous infusion of urinastarine were initiated. As a result, circulating IT-8 level was decreased
and coagulability was improved. Therapy for granulocytic hyperelastasemia and hypercytokinemia

supervening on SAH is a new effective approach on improvement in the disease.
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INTRODUCTION

Severe alcoholic hepatitis (SAH) is not simply alcoholic
liver disease; it also causes damage to other major
organs, and carries an extremely poor prognosis.?
Corticosteroids,>” glucagon and insulin,’ plasma
exchange, leukoapheresis, and liver transplant’ are cur-
rently used to treat SAH, but these methods have many
drawbacks in terms of efficacy, convenience, and cost.
Furthermore, the pathogenesis of the disease is not well

understood. It can therefore be said that there is
presently no effective established treatment for the
disease. We report two patients with SAH who showed
marked symptomatic improvement following treatment
with urinastarine (urinary trypsin inhibitor (UTI);
Miraclid, Mochida Pharm. Co. Ltd, Tokyo, Japan),
focusing on neutrophilia and neutrophilic infiltration,
findings specific to the disease, and hyperelastasemia
and granulocytic hypercytokinemia supervening on
SAH.
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CASE 1

The patient was a 55-year-old man whose chief com-
plaints were jaundice and generalized fatiguability. The
patient had had hyperuricemia since the age of 46 years
and had a non-contributory family history. He also had
no history of transfusions.

Present illness

The patient was a habitual drinker (previously con-
suming approximately 0.9 L. of alcohol in sake equiva-
lent per day). From approximately 1993, his alcohol
consumption increased to approximately 1.8L sake
(one of the Japanese liquor categories) per day. He
developed jaundice in March 1998, but did not seek
treatment. He had his last drink on 5 May of the same
year, after experiencing increasing generalized fati-
guability. He presented at a local hospital (Suibaragho
Hospital, Niigata, Japan) on 11 May 1998, after the
jaundice was pointed out by family members. He was
admitted to the same hospital for a suspicion of alco-
holic hepatitis, and treated conservatively. However, the
jaundice failed to improve and coagulability decreased.
He was subsequently referred to the Department of
Gastroenterology of the Saiseikai Niigata Second Hos-
pital and admitted on 26 May 1998.

Status on admission

The patient was 160 cm tall and weighed 75 kg. The
pulse was 75 and regular, temperature was 37.7°C,
blood pressure was 108/64 mmHg, and the respiration
rate was 26. Slight clouding of consciousness (Sherlock
Coma Scale grade I) was evident. An examination
of the ocular conjunctiva showed jaundice. Swelling
caused by marked deposition of subcutaneous fat was
observed on the neck, and from the nape of the neck to
the back. Thoracic findings were normal. The liver edge
was palpable four finger-breadths between the right
costal arches above the mid-clavicular line, but no ten-
derness was present. Mild ascites and edema in the
lower extremities were also evident.

Laboratory findings on admission

Total bilirubin was 23.0 mg/dL, indicating marked
jaundice. The transaminase levels were elevated, with a
predominance of AST, and leukocytosis (13 700/mm?)
with a predominance of polymorphonuclear leukocytes
(88%) was noted. The prothrombin time (PT) was
35.5% and the Hepaplastin Test (HPT) value was
27.7%, indicating a marked coagulation disorder.
Blood urea nitrogen (BUN) was 68 mg/dL. and creati-
nine (Cr) 1.5 mg/dL, both signs of renal failure. Tests
for various hepatitis virus markers for hepatitis A virus,
hepatitis B virus and hepatitis C virus were negative, as
well as antinuclear antibodies and antimitochondrial
antibodies.
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Figurel Abdominal CT. An abdominal CT scan revealed
marked hepatosplenomegaly and mild ascites.

Abdominal CT (Fig.1) showed marked hepa-
tosplenomegaly and mild ascites. An ultrasound-guided
liver biopsy (Fig.2) revealed fibrosis, but this had not
progressed to cirrhosis. Advanced hepatocyte loss and
necrosis were also evident. Bile thrombi and hyaline
bodies were present, and marked infiltration of poly-
morphonuclear leukocytes was observed. The patient
was diagnosed as having SAH based on these findings,
and treatment was started.

Progress after admission

Steroid pulse therapy and bilirubin adsorption were
initiated because cessation of alcohol consumption,
fluid replacement, and administration of liver-support-
ing agents were without effect at the previous hospital
(Fig.3) After three courses of bilirubin adsorption
therapy, the total bilirubin concentration decreased to
8.8 mg/dL, but polymorphonuclear leukocytosis per-
sisted. There was no increase in concentrations of o-
fetoprotein (AFP) (2.2 mg/mL) or hepatocyte growth
factor (HGF) (0.95 ng/mL), nor was there a rise in the
endotoxin level (10 pg/mL) before methicillin-resistant
Staphylococcus aureus (MRSA) septicemia. No increase
was observed in concentrations of the tumor necrosis
factor-ao (TNF-o)) and interleukin-6 (IL-6) (18 mg/L)
as inflammatory cytokines, but IL.-8 was elevated to
47.1 pg/mL. Granulocyte elastase (polymorphonu-
clear leukocyte elastase, or PMNE) was increased to
510 ug/L. Although bacterial infection was absent, there
was concern about the possibility of progression to mul-
tiple organ failure associated with the augmentation of
the systemic inflammatory response, particularly a rise
in the granulocyte elastase level. Elevation of granulo-
cyte elastase was treated by continuous intravenous
infusion of 300 000 units of urinastarine for 5 days. As
a result of treatment, the granulocyte elastase level nor-
malized to 65 mg/L, coagulation improved dramatically,
as indicated by an increase in PT to 84.5% and HPT
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However, after completion of urinastarine, the white
blood cell (WBC) count rose to 12500 (neutrophils
94%), coagulability function declined, and the PMNE
level increased once more. Respiratory status worsened,
and chest radiographs showed frosted glass shadows
extending over all pulmonary fields. Oxygen tension
(PO,) was 44.5mmHg, carbon dioxide tension
(PCO,) 17.2mmHg, O, saturation (O,SAT) 83.8,
pH7.416, HCO* 11.0 mEq/L, and base excess (BE)
—11.3 mmol/L, indicating progression to acute respira-
tory distress syndrome (ARDS). The patient was intu-
bated and placed on controlled respiration. Steroid
pulse therapy was resumed. As a result, there was
improvement in the inflammatory findings and respira-
tory status, as indicated by a PO, of 87.1 mmHg, PCO,
of 13.8 mmHg, O,SAT of 96.5, pH of 7.34, HCO?* of
7.6 mEq/LL, and BE of —-15.5mmo/L. The patient
resumed eating, and after persistent MRSA septicemia,

started for muscle weakness associated with long-term
confinement to bed. The patient was then discharged.

CASE 2

A 49-year-old man’s chief complaint was jaundice and
generalized fatiguability. He had a non-contributory
family history and had no history of transfusions.

Present illness

The patient was a habitual drinker (previously con-
suming approximately 0.9 L alcohol in sake equivalent
per day). From approximately June 1998, he drank all
day long, consuming approximately 1-2 L beer, in addi-
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tion to his usual sake consumption. The patient had his
last drink on 29 June, 1998 after experiencing worsen-
ing generalized fatigue.

He was examined at a neighborhood hospital
(Murakami General Hospital, Niigata, Japan) on 3 July,
1998, and was admitted there with a clinical suspicion
of alcoholic hepatitis. Despite conservative treatment,
the jaundice failed to improve, and the fever worsened
with a decrease in coagulability. He was subsequently
referred to the Department of Gastroenterology of the
Saiseikai Niigata Second Hospital and admitted on 13
July, 1998.

Figure3 Liver biopsy tissue. An ultrasound-guided liver
biopsy showed fibrosis, but this had not progressed to cirrho-
sis. Advanced hepatocyte loss and necrosis were evident. Bile
thrombi and hyaline bodies were present, and marked poly-
morphonuclear leukocyte infiltration was observed. Cholesta-
sis is shown by an arrow and neutrophil infiltration is shown
by arrowheads.

Admission

l l 1 Bilirubin adsorption
p 10 0O CJOO OO

K Furukawa et al.

Status on admission

The patient was 160 cm tall and weighed 72 kg. His
pulse was 92 and regular, temperature 38.6°C, blood
pressure 118/70 mmHg, and he had a respiration
rate of 27/min. Consciousness was clear. Examination
of the ocular conjunctiva showed jaundice. Thoracic
findings were normal. The liver edge was palpable three
finger-breadths between the right costal arches above
the mid-clavicular line, but no tenderness was present.
Ascites and edema in the lower extremities were
evident.

Laboratory findings on admission

Levels of transaminases, particularly AST, were elevated
and total bilirubin was 13.3 mg/dL, indicating severe
jaundice. Leukocytosis (13 800/mm?) with a predomi-
nance of polymorphonuclear leukocytes (87%) was
evident. Prothrombin time was 30.1% and HPT
20.7%, indicating a marked decrease in coagulability.
a-Fetoprotein was increased to 15.5 ng/mL. The patient
tested negative for various hepatitis virus markers,
and antinuclear antibodies and antimitochondrial
antibodies.

Progress after admission

The patient was diagnosed as having SAH based on the
negative tests for various hepatitis virus markers and
autoantibodies, the absence of prior oral drug use, and
a history of heavy alcohol consumption (Fig. 4). Biliru-
bin adsorption therapy and continuous intravenous
infusion of 300000 units of urinastarine were per-
formed for 24 days, as cessation of alcohol consump-
tion, fluid replacement, and administration of
liver-supporting agents initiated were without effect at
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the previous hospital. After five courses of bilirubin
adsorption therapy, the total bilirubin concentration
decreased to 6.8 mg/dL, and the PMNE level normal-
ized. After intravenous infusion of urinastarine, the
polymorphonuclear leukocytosis improved, inflamma-
tory cytokine levels decreased, and PT improved dra-
matically. The patient’s general physical status also
improved. Thereupon, he was discharged.

DISCUSSION

Alcoholic hepatitis refers to a disease entity character-
ized by clinical symptoms of acute liver injury.
Histology of this disease is hepatocellular necrosis
and ballooning, the presence of Mallory bodies and
polymorphonuclear cell infiltration in the liver. Heavy
drinkers are precipitated into SAH by increased exces-
sive alcohol consumption. The disease varies in severity
from mild forms that rapidly improve following absti-
nence from alcohol and introduction of an appropriate
diet, to severe forms similar to acute hepatic failure and
multiple organ failure, which can result in death 1-2
months after onset.

It was suspected early that the pathogenesis of severe
alcoholic hepatitis with a poor prognosis differed from
that of ordinary alcoholic hepatitis. Hawkins® referred
to this disease state as ‘fulminant alcoholic hepatitis’,
while Theodossi ezal. > and Halle ezal. * used the term
‘severe acute alcoholic hepatitis’ in an attempt to clas-
sify the more severe forms. Phillips and Davidson'
omitted the word ‘acute’ and instead proposed ‘severe
alcoholic hepatitis’ (SAH), because fibrosis of varying
degrees is always seen in patients with the disease
caused by chronic hepatic lesions and long-term
immoderate alcohol ingestion. The last term has come
into widespread use.

Severe alcoholic hepatitis is characterized by a
marked polymorphonuclear leukocytosis, which is also
referred to as a diagnostic criterion, and marked eleva-
tion in the WBC count when the patient is first hospi-
talized; no infection has yet developed. Wallach and
Jacob suggested the involvement of a humoral factor
(colony stimulating factor, CHF) that promotes pro-
duction of granulocytes, as the WBC count tends to be
elevated in patients who die, and therefore appears to
reflect prognosis.’ The cause of the leukocytosis in SAH
is unclear. It appears that TNF-o and IL-8 induced
by endotoxin cause neutrophilia in alcoholic hepatitis,
and that activation of neutrophils by IL-8 also plays
a role.'"?

Inflammation is currently evaluated by measuring cir-
culating IL-6 and IL-8 levels because the sensitivity and
accuracy of measuring circulating IL-6 and IL-8 levels
are improved. This is based on the fact that IL-1 and
TNF are induced locally, and measuring levels of
cytokines that induce the primary biological defense
response provides an indication of the severity of local
damage. We investigated treatment of SAH by measur-
ing PMNE, cytokine, and endotoxin levels, and remov-
ing and adjusting levels of these substances which are
considered to contribute to hepatic necrosis.'
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In our patients, the diagnostic criteria for systemic
inflammatory response syndrome (SIRS) were compat-
ible.'® Severe alcoholic hepatitis does not simply involve
liver failure; SIRS is also present. Once neutrophils have
accumulated, infection and transportal translocation of
bacteria and endotoxin occur. This leads to a second
attack by reinducing cytokines that act on neutrophils
that have accumulated in the major organs.'® Treatment
of this secondary multiple organ failure and ARDS
requires accurate evaluation and treatment of SIRS.
In case 1, it is suggested that neutrophil activation
occurred as a result of priming and triggering after
completion of urinastarine administration, leading to
ARDS. In the SIRS, in which pro-inflammatory
cytokines predominate, anti-inflammatory cytokines are
induced simultaneously, resulting in the compensatory
anti-inflammatory response syndrome (CARS) charac-
terized by a predominance of anti-inflammatory
cytokines.!” Susceptibility to infection is dependent on
the balance between the pro-inflammatory and anti-
inflammatory responses. We have no measurement of
anti-inflammatory factors such as IL-10. In case 1,
CARS was suspected to have played a role in the per-
sistent MRSA septicemia that appeared after treatment
for ARDS. Further study must look more carefully at
the anti-inflammatory factors. It is reported that the
onset of organ failure caused by the second attack after
neutrophilic infiltration can be reduced by simply
inhibiting PMNE activity.'® It is therefore possible that
administration of large quantities of urinastarine after
neutrophilic infiltration inhibited the second attack in
case 2. Inhibition of PMNE is of particular importance
in the treatment of SAH, as it reduces production of
IL-8."

Amino acid sequence analysis shows that UTI is a
proteoglycan with a molecular weight of 30000
Daltons, which has two similar domains, and is linked
to two carbohydrate chains.”® Domain I appears to
inhibit chymotrypsin and PMNE, and domain II to
inhibit chymotrypsin, plasmin, and trypsin. In addition,
we speculate that UTT decreased cytokine-induced neu-
trophil chemoattractant after the first attack of SIRS.*
Inter-o-trypsin inhibitor (ITI) is a precursor of UTI
produced in the liver. It is degraded locally by PMNE,
producing UTI which, in turn, reacts with protease.?
If sufficient levels of inhibitors of proteases such as
PMNE are present, organ failure does not occur.
However, patients with reduced hepatic I'TI production,
as seen in SAH, are susceptible to organ failure caused
by a shortage of protease inhibitors. Treatment of SAH
therefore requires supplementation with UTT.

The future treatment of SAH requires a new
approach that views the disease as a syndrome (SIRS)
and takes into consideration the balance between the
pro-inflammatory and anti-inflammatory responses at
the onset of multiple organ failure, rather than focusing
only on hepatic failure.

REFERENCES

1 Phillips GB, Davidson CS. Acute hepatic insufficiency of
the chronic. Arch. Int. Med. 1954; 94: 585-9.



580

10

11

12

13

Halle P, Pare P, Kaptein E. Double blind controlled trial
of propylthiouracil in patients with severe acute alcoholic
hepatitis. Gastroenterology 1982; 82: 925-7.

Theodossi A, Eddleston ALWEF, Williams R. Controlled
trial of methylprednisolone therapy in severe acute alco-
holic hepatitis. Gur 1982; 23: 75-9.

Carithers RL], Herlong HF, Diehl AM et al. Methylpred-
nisolone therapy in patients with severe alcoholic hepati-
tis. Ann. Intern. Med. 1989; 110: 685-6.

Wrona SA, Tankanow RM. Corticosteroids in the man-
agement of alcoholic hepatitis. Am. J. Hosp. Pharm. 1994;
51: 347-53.

Trinchet JC, Balkau B, Poupon RE ezal. Treatment of
severe alcoholic hepatitis by infusion of insulin and
glucagon: a multicenter sequential trial. Hepatology 1992;
15: 76-5.

Van Thiel DH, Gavaler JS, Tarter RE ezal. Liver disease:
a consideration of reasons for and against. Alcoholism
1989; 13: 181-4.

Hawkins HL. Fulminant alcoholic hepatitis. Gastroenterol-
ogy 1978; 74: 281-2.

Wallach H, Jacob J. Alcoholic hepatitis with leukomoid
reaction. South Med. § 1975; 68: 1266-5.

Bird G. Interleukin-8 in alcoholic liver disease. Acta
Gastroenterol. Belg. 1994; 57: 255-5.

Huang YS, Chan CY, Wu JC etal. Serum levels of inter-
leukin-8 alcoholic liver disease: relationship with disease
stage, biochemical parameters and survival. ¥ Hepatol.
1996; 24: 377-8.

Sheron N, Bird G, Koskinas J ezal. Circulating and tissue
levels of the neutrophil chemotaxin interleukin-8 are ele-
vated in severe acute alcoholic hepatitis, and tissue levels
correlate with neutrophil infiltration. Hepatology 1994; 14:
1090-7.

Baggiolini M, Walz A, Kunkel SL. Neutrophil-activating
Peptide-1/Interleukin 8, a novel cytokine that activates
neutrophil. ¥ Clin. Invest. 1989; 84: 1045-9.

14

15

16

17

18

19

20

21

22

K Furukawa et al.

Bird LAG, Sheron N, Goka AK]J ezal. Increased plasma
tumor necrosis factor in severe alcoholic hepatitis. Ann.
Intern. Med. 1990; 112: 917-20.

Murata N, Okada A, IdezukiY. Suppression of interleukin-
6 production by human trypsin inhibitor after surgical
trauma. Asian § Surg. 1996; 19: 118-5.

Dietl T, Dobrinski W, Hochstrasser K. Human inter-o-
trypsin inhibitor. Limited proteolysis by trypsin, plasmin,
kallikrein and granulocytic elastase and inhibitory prop-
erties of the cleavage products. Hoppe Seyler’s Z. Physiol.
Chem. 1979; 360: 1313-18.

Bone RC. Sir Isaac Newton, sepsis, SIRS, and CARS.
Crit. Care Med. 1996; 24: 1125-8.

Members of the American College of Chest
Physicians/Society of Critical Care Medicine Consensus
Conference Committee. Definitions for sepsis and organ
failure and guidelines for the use of innovative therapies
in sepsis. Crit. Care Med. 1992; 20: 864—11.

Ogawa M. Systemic inflammatory response syndrome-A
concept for avoiding organ dysfunction induced by a
‘second attack’. Surg. Today 1998; 28: 679-9.

Guo L, Yamaguchoi Y, Ikei S, Sugita H, Ogawa M.
Neutrophil elastase inhibitor (ONO-5046) prevents
lung hemorrhage induced by lipopolysaccharide in rat
model of cerulein pancreatitis. Dig. Dis. Sci. 1995; 40:
2177-9.

Wang SF, Yamaguchi Y, Akizuki E ezal. Neutrophil elas-
tase inhibitor (ONO-5046) decrease cytokine-induced
neutrophil chemoattractant after reperfusion of pancreati-
coduodenal transplantation. Transplantation 1996; 61:
1103-5.

Chawla RK, Wadsworth AD, Rundam D. Relation of
the wurinary cancer-related glycoprotein EDC1 to
plasma inter-c-trypsin inhibitor. § Immunol. 1986; 261:
5378-6.



