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ABSTRACT

Hepatic involvement in primary amyloidosis is an infrequent challenge to the hepatologist. Although usually
asymptomatic, amyloidosis may have unusual manifestations. Liver biopsy is an important diagnostic tool for
this condition. Herein, we report three cases of portal hypertension related to primary hepatic amyloido-
sis, one of them in the form of acute liver failure.
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INTRODUCTION

Amyloidosis is a generic term that refers to the
extracellular tissue deposition of fibrils composed of
low molecular weight subunits (5 to 25 kD) of a va-
riety of normal serum proteins, which stain with
Congo red. It may be classified as primary (light
chain-related, AL amyloidosis), which is the most
common type, or secondary (generally associated to
chronic infections, inflammatory or neoplastic disor-
ders, AA amyloidosis). Other less frequent forms of
amyloidosis include familial (associated with posi-
tive transthyretin), senile, localized (skin, bladder
and other organs), and dyalisis-related (associated
with P2-microglubulin).! Hence, serum free light
chain analysis differentiates AL amyloidosis from
other forms of amyloidosis. AL is the main type of
amyloidosis in the United States? (AA amyloidosis
being the most common one worldwide) and is fre-
quently associated with underlying plasma cell dys-
crasias. Several organs may be affected, such as
kidney, heart, autonomic and peripheral nervous
system, muscle and skin, among others. Liver invol-
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vement is common and could be observed in around
70% of the cases in one autopsy series.? Neverthe-
less, hepatic deposits of amyloid rarely cause clinical
manifestations.? Of note, portal hypertension (PH)
and acute liver failure (ALF) are two particularly
uncommon manifestations of AL amyloidosis.57 He-
rein we report three cases of hepatic AL amyloidosis
with unusual and challenging clinical presentations.

CASE REPORT

Case 1

A 72 year-old woman with hypertension was
admitted to her local hospital with a history of two
months of malaise, anorexia, weight loss and ascites
(Table 1). There was no record of alcohol or drug
abuse. Besides ascites, physical examination was
unremarkable. An abdominal ultrasound revea-
led an enlarged liver, a modest amount of ascites,
normal suprahepatic veins caliber, a normal spleen
and normal kidneys. Results of laboratory blood and
urine tests were as it follows (normal range in brac-
kets): alkaline phosphatase (ALP) 619 U/L (30-100
U/L), gammaglutamyltransferase (GGT) 399 U/L (4-
50 U/L), aspartate aminotransferase (AST) 125 U/
L (9-25 U/L), alanine aminotransferase (ALT)
128 U/L (7-30 U/L), total bilirubin 1.13 mg/dL (0-1
mg/dL), albumin 3.3 g/dL (3.5-5 gr/dL), INR 1.2
(0.8-1.2), creatinine 1.9 mg/dL (0.5-0.9 mg/dL), esti-
mated glomerular filtration rate: 28 mL/min/1.73
m?, uric acid 5.6 mg/dL (2.3-6.6 mg/dL), hemato-
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Malaise, weight loss, lytic bone lesions,
PH dependent ascites, renal failure,

Case 3

Malaise, weight loss, ictericia,

Case 2
Malaise, weight loss, PH dependent
ascites, renal failure, proteinuria,

Case 1

Age (yr)
Sex (M/F)
Clinical features

Table 1. Demographic data, main clinical manifestations, laboratory, liver images and echocardiogram in the three patients.

PH dependent ascites, acute renal
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There was no autopsy.
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Case 2

A 65 year-old man presented a history of upper
abdominal discomfort and unquantified weight loss
(Table 1). Upper gastrointestinal endoscopy was
normal. Symptoms persisted and 3 months later he
was admitted to a community hospital with jaundi-
ce, dark urine, ascites, hepatomegaly and peripheral
edema. Abdominal ultrasound showed an enlarged
liver and moderate ascites. He had no history of al-
cohol or drug abuse. Laboratory tests showed:

* ALP 234 U/L (30-100 U/L).

* AST 167 U/L (9-25 U/L).

* ALT 56 U/L (7-30 U/L).

* GGT 203 U/L (4-50 U/L).

¢ Total bilirubin 20.7 mg/dL (0-1 mg/dL).

* Albumin 3.5 g/dL (3.5-5 g/dL).

« INR 1.7 (0.8-1.2).

* Creatinine 1.1 mg/dL (0.5-0.9 mg/dL).

¢ EGFR 71 mL/min/1.73 m?.

* Calcium 8.65 mg/dL (8.5-10.5 mg/dL).

* Hematocrit 43.3%.

e White blood count 10,000 103/mm?3 (4.5-11).

* Platelet count 200 x 103/mm?3 (140-400 10%/mm?).
¢ Total urinary protein to creatinine ratio of 2.85.

Serological markers of hepatitis viral infection
and autoimmunity were negative. An abdominal CT
scan showed hepatomegaly and ascites. The patient
developed progressive liver and renal failure (INR
1.9, bilirubin 33 mg/dL, and creatinine 2.3 mg/dL)
with grade II hepatic encephalopathy two weeks af-
ter the appearance of jaundice. At that moment, the
patient was referred to our center with the diagno-
sis of ALF for an emergency liver transplantation.
Upon arrival, the patient deteriorated rapidly, renal
failure worsened (creatinine 5.4 mg/dL), he was
hypotensive and in shock. The kidneys had a nor-
mal size on abdominal ultrasound. Ascitic fluid
analysis showed no signs of infection and a total
protein concentration 0.7 g/dL and a SAAG of 2.1 g/dL
consistent with PH-related ascites.

During the following 36 h, the patient required
vasoactive drugs and mechanical ventilation. He
presented malignant arrhythmias and finally died in
spite of all measures taken in the intensive care
unit. A post-mortem liver sample was obtained.
Histopathological examination of the biopsy speci-
men showed amorphous material stained by Congo
red. Immunohistiquimical analysis was positive for
K light chains compatible with an AL amyloidosis of
the liver. During the few hours he stayed in the ICU

there was no time for a more complete study, so a
plasma cell study was not performed. No autopsy
was done.

Case 3

A 64 year old man with a history of gout, obesity,
hypercholesterolemia and hypertension was admit-
ted with malaise, anorexia, upper abdominal pain
and loss of 30 kg in six months (Table 1). Labora-
tory serum and urine test showed:

* ALP 452 U/L.

* AST 51 U/L.

e ALT 53 U/L.

* GGT 341 U/L.

e Total bilirubin 1.05 mg/dL.

* Prothrombin activity 67%.

e Total serum protein 5.6 g/dL.

e Serum albumin 3.7 g/dL.

* Hematocrit 39%.

¢ White blood count 7.000 x 103/mm3.

* Platelet count 107 x 103/mm3.

* Creatinine 1.87 mg/dL (0.5-0.9 mg/dL).

¢ Estimated glomerular filtration rate of 39 mL/
min/1.73 m?.

e Calcium 9.5 mg/dL.

¢ Urinary protein 180 mg/dL.

* Lipase 357 U/L.

Magnetic resonance cholangiography was nor-
mal, except for hepatomegaly. Endoscopic ultra-
sound showed mild amount of sludge in the
gallbladder and no stones in the biliary tract. A
subsequent abdominal CT scan showed diffuse ly-
tic bone lesions suggestive of multiple myeloma.
Serum and urine protein electrophoresis were nor-
mal. Immunofixation of immunoglobulins on urine
showed an abnormal band which corresponded to
a monoclonal immunoglobulin k light chain com-
ponent. Bone marrow smear showed 8% of plasma
cells. Bone biopsy showed amorphous material
that was positive for amyloid with the Congo red
stain, and immunorreactivity to light chains (k
and A). A subcutaneous fat biopsy was performed
in search of systemic amyloidosis, with negative
results.

The patient developed fever and back pain, so he
was readmitted. The diagnosis was a perivertebral
abscess secondary to a methicillin-sensitive Stafilo-
coccus aureus. He underwent surgery for drainage
and received antibiotics for several weeks. Liver
tests worsened with the following values: ALP 608
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U/L, GGT 1027 U/L, total bilirrubin 1.98 mg/dL,
AST 122 U/L, ALT 194 U/L and prothrombin activi-
ty 89%. He was then evaluated in our Hepatology
Unit. At physical examination he had ascites, ede-
ma, spider nevi in the chest and abdominal wall
collaterals. Markers of viral and autoimmune hepatitis
were negative. Diagnostic paracentesis was compati-
ble with PH ascites (total protein concentration 0.8
g/dL, SAAG of 2.4 g/dL). Ascites responded well to
diuretic treatment and a liver biopsy was performed
(Figure 1). The biopsy showed diffuse deposition by
eosinophilic material that was positive for Congo
red stain. The material was strongly positive for
kappa light chain immunoglobulin, consistent with
hepatic amyloidosis type AL. A bone marrow biopsy
showed 20% of plasma cells.

The patient was evaluated for primary AL
amyloidosis therapy, in the context of multiple
myeloma. He received prednisone and melphalan.
After eight months of therapy, he presented a ven-
tricular arrhythmia that responded to treatment
in the emergency room. Echocardiogram showed a
modest increase in left ventricular wall thickness,
compatible with infiltrative cardiomyopathy, with
normal systolic function. The patient was then
offered placement of an implantable cardioverter-
desfibrillator but he refused this treatment. His
renal function worsened in the following months
and he needed to start peritoneal dialysis. He died
four months after starting dialysis at home. No
autopsy was done.

Figure 1. Case 3. Section of the liver shows atrophic liver
cell plates and narrow sinusoids by the diffuse deposition of a
pale eosinophilic hyaline material in the space of Disse. Lym-
phocytic infiltration in two portal tracts (Hematoxylin-eosin
80x). Inset: Congo red staining of amyloid. The material was
strongly positive for kappa light chain immunoglobulin (not
shown).

DISCUSSION

AL amyloidosis is one of the most common forms
of amyloidosis, and it is thought to be the cause of
1 out of 2,000 deaths in developed nations.? Its
prognosis is related to the involved organs. For
instance, cardiac amyloid deposition (as likely hap-
pened in patients 1 and 3) and the appearance of
congestive cardiac failure confer a median survival
of 4-6 months.2

Diagnostic criteria for AL amyloidosis have been
developed by the International Myeloma Working
Group and require the presence of four elements: an
amyloid-related systemic syndrome (e.g. renal, liver,
heart, gastrointestinal tract or peripheral nerve in-
volvement); positive amyloid staining by Congo red
in any tissue (e.g. fat aspirate, bone marrow or
organ biopsy) or the presence of amyloid fibrils on
electron microscopy; evidence that the amyloid is light
chain related established by direct examination of
the amyloid (ideally using mass spectrometry-based
proteomic analysis since immunohistochemistry re-
sults to type amyloid may be unreliable); and eviden-
ce of a monoclonal plasma cell proliferative disorder
(e.g. presence of a serum or urine M protein, abnor-
mal serum free light chain ratio, or clonal plasma
cells in the bone marrow).89

In the three patients reported here, diagnosis of
AL amyloidosis was performed in different grounds.
Case 1 had cardiac, hepatic and renal syndrome, po-
sitive amyloid stain in the liver, evidence that the
amyloid was light chain-related in the analysis of
the liver biopsy, and evidence of a plasma cell proli-
ferative disorder in the bone marrow (15% plasma
cells on bone marrow smear). Case 2 presented pro-
gressive liver and renal failure and likely, cardiac
involvement. Concerning the study of amyloid, we
only have the biopsy criteria in this case since there
was no time to do a proper serum free light chain
analysis. Case 3 had hepatic, renal and cardiac syn-
dromes, positive stain for amyloid in the liver and
bone biopsy, evidence that the amyloid was light
chain-related (in both bone and liver biopsy), and
plasma cells in the bone marrow (8% on bone mar-
row smear and 20% in bone marrow biopsy) with an
immunofixation on urine positive for monoclonal k
light chain band.

Although hepatic biopsy was very useful in our
cases, diagnosis of AL amyloidosis with systemic in-
volvement can be made with a subcutaneous fat
biopsy or a rectal biopsy in the majority of cases. As
a general rule, the less invasive approach must be
chosen to obtain a tissue sample in order to minimize
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the associated risks of during diagnostic work-up.
In our cases, diagnosis of hepatic amyloidosis was
not suspected prior to histological assessment in ca-
ses 1 and 2; in case 3, the diagnosis was suspected
and the liver biopsy was done with no complications.

With regard to the hepatic manifestations of our
cases, gastrointestinal involvement is common in AL
amyloidosis, but severe consequences, such as those
described here, are infrequent (Table 2).10 In fact,
while liver involvement occurs in around 70% of pa-
tients with AL amyloidosis, symptoms derived from
this involvement are uncommon.!! Park, et al. pu-
blished the largest cohort of patients with hepatic
AL amyloidosis. In this series, the most common
symptoms were weight loss (72%), fatigue (60%) and
abdominal pain (53%). Other less common
symptoms were edema (26%), anorexia (26%), early
satiety (19%), nausea (15%) and dysgeusia (10%).
The most common physical finding was hepatome-
galy, which was found in 81% of the patients, follo-
wed by ascites (42%) and, more infrequently,
purpura (15%), splenomegaly (10%) and spider an-
giomata.!! Finally, the most frequently abnormal
blood test was an increased ALP level (86%). In
fact, 61% of patients with AL amyloidosis and hepa-
tic involvement had values of 500 U/L or more.

PH is an infrequent consequence of hepatic
amyloidosis. Ascites is a common feature and is
usually associated to a high SAAG.19 In our three
cases, ascites was present with a SAAG compatible
with PH ascites. Though it is very possible that
they all had cardiac amyloidosis, the ascites in all
three cases had low protein level, which is not cha-
racteristic of cardiac ascites.!? The magnitude of PH
seems to be related to the degree of hepatic infiltra-
tion. In AL amyloidosis, amyloid is predominantly
deposited in Disse’s space, thus reducing the sinus-
oidal lumen and increasing its resistance to blood
flow.!113 In secondary amyloidosis, the abnormal
protein is deposited mainly on the walls of blood ves-
sels.13 PH has important implications in patients
with AL as has the potential of developing severe
complications, as in the case of cirrhotic pa-
tients.1%13 The diagnosis of PH is useful for recogniz-
ing and treating its complications, especially
gastro-esophageal variceal bleeding.!* Even though
the presence of ascites is an important clue, it is no-
ticeable that in one of our patients, it was accompa-
nied by the presence of collateral circulation (visible
at physical examination), which made PH easier to
suspect.

Liver failure is another uncommon manifesta-
tion of AL amyloidosis and usually presents itself

as a severe and progressive intrahepatic cholesta-
5is.1516.26 However, sometimes the disease may be
associated to a rapid development of liver failure
fulfilling the criteria of ALF (defined by coagula-
tion abnormality plus encephalopathy), as we des-
cribed in case 2.17-20:22,23-25,27 AT F ig a very rare and
severe manifestation of AL amyloidosis and emer-
gency liver transplantation has been described as a
life-saving procedure in this setting.?2-28 It is unk-
nown why some cases of AL hepatic amyloidosis
manifest as ALF and not as a slowly progressive
disease. In some cases a triggering event can be
identified (infection or spontaneous spleen ruptu-
re), however this is not always the case. Although
our Case 2 presented as ALF, the patient’s
symptoms started several months before presenta-
tion mainly with weight loss and malaise, thus,
ALF seems to be the final stage of a longer disease.
Noteworthy, the 2011 American Association for the
Study of the Liver guidelines state that ALF may
occur in a patient with an already established liver
disease if the diagnosis has less than 26 weeks, as
it can occur in Wilson’s disease, autoimmune
hepatitis and vertically-acquired hepatitis B virus
infection.?? We think that these criteria can be
applied in case 2. It is also worth noting that this
case presented PH (ascites with a high SAAG) as a
concomitant manifestation of hepatic amyloidosis
and that PH and concomitant ALF are very
uncommon manifestations of amyloidosis.51?

Liver involvement in AL amyloidosis determines
a poor prognosis®® with a median survival of 8.5
months; predictors associated with survival are the
presence of congestive heart failure at the moment
of the diagnosis of liver amyloidosis, a platelet count
over 500 x 10%/L, and a serum total bilirubin over 20
mg/dL.

Therapy of primary amyloidosis is still associated
to a relatively poor success rates although the the-
rapeutic arsenal for the management has been con-
siderably enriched in the last decade. For most
experts, the mainstay of the treatment of primary
amyloidosis is stem cell transplantation (SCT).
However, only a minority of the patients is eligible,
and this procedure is not free of morbidity and mor-
tality. For those who are not proper candidates for
SCT, melphalan and steroid-based therapy is the op-
tion for virtually all patients but the response rate
to this regimen is unsatisfactory and the impact on
survival discrete.3! Although SCT has not been de-
monstrated to have a survival advantage compared
to chemotherapy, recent evidence suggests that a
strict selection of patients allows reducing SCT related
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morbidity and mortality.32 Lenalidomide, pomalido-
mide, bortezomib and the combination of thalidomi-
de with agents such as melphalan, steroids and
cyclophosphamide are being studied as alternative
regimes mostly for those who are ineligible or fail to
improve after SCT.31

CONCLUSIONS

Hepatic involvement of AL amyloidosis is not an
uncommon condition, it is associated with reduced
survival but rarely has clinical manifestations. PH
is an infrequent finding in AL amyloidosis and can
be clinically manifested by the presence of gastro-
esophageal varices (and eventually variceal bleed-
ing) and ascites. Liver failure can be progressive
and, in some very unusual cases, it may present as
ALF. A high clinical suspicion is important to esta-
blish a correct diagnosis.

ABBREVIATIONS

* ALF: acute liver failure.

¢ ALP: alkaline phophatase.

e ALT: alanine aminotransferase.

¢ AMA: antimitochondrial antibody.

¢ ANA: antinuclear antibody.

e AST: aspartate aminotransferase.

¢ EGFR: estimated glomerular filtration rate.
¢ ESR: erythrocyte sedimentation rate.

¢ GGT: gammaglutamyltransferase.

¢ Ig: immunoglobulin.

* INR: international normalized ratio.

¢ PH: portal hypertension.

* SAAG: serum to ascites albumin gradient.
¢ SMA: smooth muscle antibody.

ACKOWLEDGEMENT

This paper was partially supported by grants
from the Fondo Nacional de Desarrollo Cientifico y
Tecnolégico (FONDECYT) #11100113 (to CB) and
# 110455 (to MA).

REFERENCES

1. Sipe JD, Benson MD, Buxbaum JN, lkeda S, Merlini G, Sarai-
va MJ, Westermark P. Amyloid fibril protein nomenclature:
2010 recommendations from the nomenclature committee
of the International Society of Amyloidosis. Amyloid 2010;
17: 101-4.

2. Sattianayagam PT, Hawkins PN, Gillmore JD. Systemic
amyloidosis and the gastrointestinal tract. Nat Rev Gas-
troenterol Hepatol 2009; 6: 608-17.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Buck FS, Koss MN. Hepatic amyloidosis: morphologic diffe-
rences between systemic AL and AA types. Hum Pathol
1991; 22: 904-7.

Gertz MA, Kyle RA. Hepatic amyloidosis (primary [AL], im-
munoglobulin light chain): the natural history in 80 pa-
tients. Am J Med 1988; 85: 73-80.

Itescu S. Hepatic amyloidosis. An unusual cause of ascites
and portal hypertension. Arch Intern Med 1984; 144:
2257-9.

Koklu S, Odemis B, Cengiz C, Yuksel O, Uskudar O, Turhan
N. Fulminant hepatic failure due to secondary amyloidosis.
Dig Liver Dis 2006; 38: 208-10.

Basile G, Villari D, Nicita-Mauro V. Giant hepatomegaly and
portal hypertension in an elderly patient with primary
liver amyloidosis: an uncommon clinical occurrence. Eur
Rev Med Pharmacol Sci 2000; 4(1-2): 47-50.

Tabata S, Kurata M, Takeda J, Funayama Y, Yamauchi N,
Aoki K, Kato A, et al.Fatal hepatic failure due to AL amyloi-
dosis in a patient with multiple myeloma. Rinsho Ketsueki
2012; 53(11): 1906-10.

Rajkumar SV. Multiple myeloma: 2011 update on diagnosis,
risk-stratification, and management. Am J Hematol 2011;
86: 57-65.

Petre S, Shah IA, Gilani N. Review article: gastrointestinal
amyloidosis - clinical features, diagnosis and therapy. Ali-
ment Pharmacol Ther 2008; 27: 1006-16.

Park MA, Mueller PS, Kyle RA, Larson DR, Plevak MF, Gertz
MA. Primary (AL) hepatic amyloidosis: clinical features and
natural history in 98 patients. Medicine (Baltimore) 2003;
82: 291-8.

Christou L, Economou M, Economou G, Kolettis TM, Tsia-
nos EV. Characteristics of ascitic fluid in cardiac ascites.
Scand J Gastroenterol 2007; 42: 1102-5.

Bion E, Brenard R, Pariente EA, Lebrec D, Degott C, Mai-
tre F, Benhamou JP. Sinusoidal portal hypertension in he-
patic amyloidosis. Gut 1991; 32: 227-30.

Aramaki T, Terada H, Okumura H, Tsutsui H, Fujita S, Taji-
ri T, Ohya T, et al. Portal hypertension secondary to in-
trahepatic arterio-portal shunt in primary amyloidosis: a
case report. Gastroenterol Jpn 1989; 24(4): 410-3.
Gavilan JC, Bermudez FJ, Marquez A, Sanchez-Carrillo JJ,
Gonzalez-Santos P. Hepatic amyloidosis as cause of severe
intrahepatic cholestasis. An Med Interna 2003; 20: 25-7.
Giillii BE, Hatemy |, Ozbay G, Tiiziiner N, Sonsuz A. A rare
case of primary systemic amyloidosis presenting with he-
patic failure. Turk J Gastroenterol 2011; 22(1): 113-4.
Kumar KS, Lefkowitch J, Russo MW, Hesdorffer C, Kinkha-
bwala M, Kapur S, Emond JC, et al. Successful sequential
liver and stem cell transplantation for hepatic failure due
to primary AL amyloidosis. Gastroenterology 2002; 122:
2026-31.

Hung HH, Huang DF, Tzeng CH, Su CH, Su TP, Chen HC, Tsay
SH, et al. Systemic amyloidosis manifesting as a rare cause
of hepatic failure. J Chin Med Assoc 2010; 73(3): 161-5.
Ales NC, Daniels JT, Frizell ER, Koff JM, Kaplan KJ, Wort-
mann GW. Multiple myeloma-associated amyloidosis mani-
festing as fulminant hepatic failure. South Med J 2001; 94:
1036-8.

Giers K, Niemczyk S, Ziarkiewicz-Wroblewska B, Matusz-
kiewicz-Rowinska J. A rare cause of acute hepatic failure.
Liver Int 2008; 28(9): 1249.

Ferreira S, Baldaia C, Fatela N, Ramalho F, Costa MA, Brito
D, Esteves G, Monteiro E. Severe intrahepatic cholesta-
sis, erythrocytosis and hypoglycemia: unusual presenting
features of systemic AL amyloidosis. Scand J Gastroente-
rol 2008; 43(3): 375-9.



Uncommon manifestations of primary amyloidosis. Annats of fepatology, 2014; 13 (1): 142-149

149
°

22.

23.

24.

25.

26.

27.

Kobayashi T, Sato Y, Ichida T, Ito S, Yamamoto S, Oya H,
Sato D, et al. Primary amyloidosis with liver failure and
acute renal failure treated with emergency living-related
liver transplantation: a case report. Transplant Proc
2003; 35: 356-7.

Ubifa Aznar E, Fernandez Moreno N, Rivera Irigoin R, Mo-
reno Mejias P, Fernandez Pérez F, Vera Rivero F, Navarro
Jarabo JM, et al. Massive hepatic amyloidosis with fatal he-
patic failure. Rev Esp Enferm Dig 2006; 98(7): 551-2.
Sandberg-Gertzen H, Ericzon BG, Blomberg B. Primary
amyloidosis with spontaneous splenic rupture, cholesta-
sis, and liver failure treated with emergency liver trans-
plantation. Am J Gastroenterol 1998; 93: 2254-6.

Varela M, De Las Heras D, Miquel R. Hepatic failure due to
primary AL amyloidosis. J Hepatol 2003; 39: 290.
McDonald P, Usbourne C, Playfer JR. A case of intrahepa-
tic cholestasis due to amyloidosis. Int J Clin Pract 1998;
52(3): 201-2.

Casiraghi MA, De Paoli A, Assi A, Palladini G, Lavazza MT,
Beretta A, Gualdoni G, et al. Hepatic amyloidosis with light

28.

29.

30.

31.

32.

chain deposition disease. A rare association. Dig Liver Dis
2000; 32: 795-8.

Nowak G, Westermark P, Wernerson A, Herlenius G, Slet-
ten K, Ericzon BG. Liver transplantation as rescue treat-
ment in a patient with primary AL kappa amyloidosis.
Transpl Int 2000; 13: 92-7.

Lee WM, Stravitz RT, Larson AM. Introduction to the revi-
sed American Association for the Study of Liver Diseases
Position Paper on acute liver failure 2011. Hepatology
2012; 55: 965-7.

Wang YD, Zhao CY, Yin HZ. Primary hepatic amyloidosis: a
mini literature review and five cases report. Ann Hepatol
2012; 11: 721-7.

Gertz MA. How to manage primary amyloidosis. Leukemia
2012; 26: 191-8.

Gertz MA, Lacy MQ, Dispenzieri A, Kumar SK, Buadi FK,
Dingli D, Leung N, et al. Trends in day 100 and 2-year
survival after auto-SCT for AL amyloidosis: outcomes be-
fore and after 2006. Bone Marrow Transplant 2011; 46:
970-5.



	Portal hypertension and acute liver failure as uncommon manifestations of primary amyloidosis
	Introduction
	Case Report
	Case 1
	Case 2
	Case 3

	Discussion
	Conclusions
	Abbreviations
	Ackowledgement


