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Intestinal protozoa have gained importance in
recent years as a result of increasing world travel,

economic globalization, and increasing number of
immunosuppressed individuals. Acquired immu-
nodeficiency syndrome (AIDS) and an increase in
organ transplants have led to a new population at
risk for protozoal infection. Protozoa that infect the
gastrointestinal tract include Entamoeba histolytica
and Giardia lamblia, the most common causes of
waterborne diseases. Of these, E. histolytica is the
most prevalent protozoa in India and tropical
countries that causes amoebiasis.1 It invades the
intestinal mucosa and may spread to other organs,
mainly the liver and manifest as amoebic liver
abscess (ALA) (synonyms: tropical liver abscess,
dysenteric abscess, metastatic abscess of intestinal
amoebiasis). Sushruta, who practised in 6th century
BC in ancient India, authored the manuscript
Sushruta Samhita in which he described ‘‘Atisara’’
(amoebic dysentery).2 In 1848 Charles Morehead,
reported the index case3 and in 1875 Loschs first
described E. histolytica.4 In 1887, Robert Koch, while
studying cholera, came across 2 cases of dysentery
complicated by liver abscess and demonstrated E.
histolytica in the walls of capillaries near the
abscess.5 In 1919, Sir Leonard Rogers first intro-
duced emetin for the treatment of amoebic liver
abscess,6 whereas in 1951 Debakey showed that
antiamoebic drugs with closed aspiration carried

good prognosis.7 In 1966 Powell et al reported
success of metronidazole in the treatment of
amoebiasis.8 Even after 4 decades metronidazole
continues to remain the drug of choice.9

ALA is more common in India and other develop-
ing countries because of economic drawbacks, im-
proper hygiene and sanitation, as well as deficiency in
health education. Water contamination (cystic forms
are resistant to chlorination) is the most common
cause of infection. Alcoholics, cirrhotics, and those
individuals with human immunodeficiency virus
(HIV)/AIDS or immunosuppression are more sus-
ceptible.10,11 HIV/AIDS may play a major role in the
development of multiple amoebic liver abscesses.

E. histolytica passes its life cycle in a single host,
humans, with two phases of development, tropho-
zoite and cyst with a transitory stage of precystic
form. The trophozoite invades and proliferates in the
submucosa of the large intestinal wall and causes
amoebic dysentery. Development of amoebic liver
abscess after an attack of dysentery will depend
on host resistance, virulence of organism, and early
treatment of intestinal amoebiasis. No acquired
immunity is achieved by first infection, hence rein-
fection is common. Healing does not occur with
fibrosis and hence cirrhosis is not a sequelae.

With regard to the terminology, ideally it should
be termed amoebic liver necrosis as the ‘‘pus’’ is not
as a result of suppuration but a mixture of sloughed
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liver tissue and blood. It is chocolate brown in color
and thick in consistency, hence often termed
anchovy sauce pus.12 The smell is rarely offensive,
and the pus is sterile. Microscopic examination
reveals degenerated liver cells, red blood cells, and
an occasional leukocyte. Trophozoites of E. histoly-
tica are not generally found in freshly aspirated liver
pus but appear in the escaping pus 4 or 5 days after
the initial evacuation. Often secondary infection by
Escherichia coli, staphylococci, and streptococci may
occur in about 30% of the patients.

Patients and Methods

This is a prospective analysis of 400 cases of ALA
during a 4-year period from June 2006 to May 2010
in a single referral unit. Diagnosis of amoebic liver
abscess was based on clinical suspicion, and con-
firmed by ultrasonographic findings, aspiration of
characteristic pus, and therapeutic response to
antiamoebic therapy within 48 to 72 hours.

Data collection

Parameters included patient’s age, gender, risk
factors, clinical features, laboratory tests, imaging
studies, drug therapy, need of radiologic interven-
tion or surgery, and mortality.

Results

The commonly affected age group was 31 to 40 years
(43%); the youngest patient was 16 years, the oldest,
70 years (Table 1). There was a distinct male
preponderance and alcohol abuse was a major
factor. Of the study population, 24% had multiple
amoebic abscesses and among these, 54% were HIV
+ve (Table 2). Pain (96%) and fever (86%) were
the commonest symptoms, compelling admission,
whereas right hypochondrium (RHC) tenderness
(86%) and tender hepatomegaly (85%) were the
commonest clinical findings (Table 3). On ultra-
sound assessment, solitary liver abscess was seen in
76% of patients, of which 95% were right sided and
5% left sided.

Solitary liver abscesses were differentiated on
ultrasonography into three types depending on their
liquefaction status as nonliquefied, partially lique-
fied, and liquefied (Table 4). Computed tomography
(CT) scan was done in all 96 cases with multiple
abscesses and in 8 patients with complications.
When there was diagnostic doubt, CT was found
to be helpful. All patients were treated by a
combined pharmacologic and radiologic approach.
Metronidazole (750 mg thrice daily) was given to all
patients for 10 days, followed by chloroquine
(600 mg/d for 2 days followed by 300 mg/day for

Table 1 Age distribution

Age group (y) No. of patients Percentage (%)

12–20 4 1
21–30 76 19
31–40 172 43
41–50 128 32
51–60 12 3
61–70 8 2

Table 2 Distribution

Number affected (%)

Sex

Male 394 (98.5)
Female 6 (1.5)

Alcohol abuse

Present 162 (40.5)
Absent 238 (59.5)

Amoebic abscesses

Solitary 304 (76)
Multiple (HIV +ve) 96 (24)

52 (54.15)

N 5 400.

Table 3 Frequency of clinical features

Symptoms No. of patients

Pain 384 (96%)
Fever 354 (86%)
Nausea and vomiting 240 (60%)
Anorexia 224 (56%)
Weight loss 104 (26%)
Malaise 100 (25%)
Diarrhea 40 (10%)
Cough 32 (8%)

Signs

RHC tenderness 354 (86%)
Hepatomegaly 340 (85%)
Anemia 104 (26%)
Pleural effusion 48 (12%)
Jaundice 20 (5%)
Ascites 2 (0.5%)

RHC, right hypochondrium.

Table 4 Differentiation of solitary abscess on USG

Forming liver abscess 42 (14%)
Partially liquefied liver abscess 196 (64%)
Liquefied liver abscess 66 (22%)

USG, ultrasonography.
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19 days) for 21 days and luminal amoebicide
diloxanide furoate (500 mg thrice daily) for 10 days.
Therapeutic intervention was performed in the form
of a single aspiration in 104 patients, more than 1
aspiration in 189, and percutaneous catheter drain-
age in the remaining 104 patients. We used a 14 Fr
pigtail catheter for percutaneous drainage. We had
to use two catheters in patients with multiple
abscesses involving both lobes of the liver. Surgery,
open drainage, or laparoscopic drainage was not
required in any patient, except for a diagnostic
laparoscopy in 1 patient in whom diagnosis was
uncertain. He was 54 years old, habitual alcoholic,
who was admitted with complaints of upper
abdominal pain, fever, dysentery, and on examina-
tion, was found to have tender hepatomegaly.
Clinical diagnosis of ALA was made and ultraso-
nography (USG) confirmed the same. The indirect
hemagglutination (IHA) test was strongly positive,
antiamoebic therapy was initiated, but only partial
clinical response was seen. USG reassessment
showed no liquefaction and hence a CT scan was
done, which was indicative of either hepatic
cholangiocarcinoma or ALA (Fig. 1). Diagnostic
laparoscopy confirmed the diagnosis of hepatic
cholangiocarcinoma. Another patient, in whom
there was diagnostic uncertainty, was a 32-year-old
woman, who presented with complains of upper
abdominal pain, fever, and on examination, was
found to have hepatomegaly. IHA test was positive
and USG showed multiple cystic lesions in the liver.
CT scan was indicative of angiosarcoma (Fig. 2).
Antiamoebic therapy was initiated based on the
clinical picture and excellent response was seen.

USG-guided aspiration was confirmatory of ALA.
No case of resistant liver abscess was encountered,
but 2 patients died as a result of rupture of amoebic
liver abscess in the peritoneal and pericardial cavity,
as seen on autopsy. One patient, who was a
cirrhotic, had multiple abscesses and autopsy
showed rupture into the pericardial cavity and the
other patient, a drug and alcohol abuser, HIV
positive, had a solitary large abscess with intraper-
itoneal rupture.

Discussion

The present study highlighted a few points not
supported by literature, especially the duration of
drug therapy and efficacious role of therapeutic
intervention when combined with pharmacothera-
py. In the case of poor responders it is imperative to
revise the diagnosis. Abscesses in patients who also
have hepatic malignancy or chronic granulomatous
disease (tuberculosis, sarcoidosis) are poor respond-
ers and treatment in these cases is hepatic resection.
Conversely, therapeutic response to antiamoebic
therapy is often diagnostic of ALA and it may be
helpful in patients with an atypical presentation.

Early diagnosis, based on the common clinical
presentation of right upper abdominal pain, fever,
and tender hepatomegaly,13,14 and treatment pre-
vents the onset of complications, which can be
general or local. General complications include
metastatic abscesses in other organs, skin involve-
ment leading to amoebiasis cutis, and hepatic coma,
whereas local complications as a result of extension,
rupture, or perforation into an adjacent organ are
subphrenic and lung abscess, intraperitoneal rup-

Fig. 1 Cholangicarcinoma masquerading as amoebic liver access.
Fig. 2 Atypical amoebic liver access.
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ture, rupture into surrounding organs, mediastinitis,
pericardial rupture, myocardial abscess, secondary
infection and inferior vena cava (IVC), or biliary tree
or portal vein compression.15

Hematologic and biochemical investigations are
not diagnostic but have a prognostic significance.
Stool examination is not useful in endemic areas due
to high prevalence of carriers. Serologic investiga-
tions include IHA, enzyme immunoassay, and
enzyme-linked immunosorbent assay (ELISA).16

The IHA test has sensitivity of 90%. It is more
significant if negative, especially in endemic areas.
After cure, the IHA test may remain positive for more
than 3 years. IHA as a diagnostic test was not used in
our study because India is an endemic area and high
titers are present in other forms of invasive amoebi-
asis. Enzyme immunoassay is a simple, rapidly
performed, and inexpensive test. It has a sensitivity
of 99% and a specificity of more than 90% in patients
with amoebic liver abscess. Unfortunately, the
presence of antibodies may reflect an old infection
and interpretation can be difficult in endemic areas.
For ELISA, demonstration of antiamoebic antibody in
titers more than 1:400 is considered strong evidence
of ALA. Serum antibodies to E. histolytica become
positive after 1 week of onset of symptoms and may
remain positive for up to 6 months. Up to 10% of
patients with acute amoebic liver abscess may have
negative serologic findings.17 Multiple ALA is an
established entity in patients infected with HIV and
hence ELISA for HIV is mandatory.11 Ultrasonogra-
phy is the investigation of choice for ALA. Based on
echogenecity, ALA are classified as nonliquefied or
forming liver abscess, partially liquefied, or liquefied
liver abscess. Sensitivity of ultrasound is 85% to 90%
and increases with experience of the sonologist. CT
scan is more sensitive than ultrasound and is helpful
in differentiating amoebic from pyogenic liver
abscess with rim enhancement noted in the later.
CT scan can also be helpful in diagnosing simple cyst,
necrotic tumors, multiple liver abscess, and compli-
cated abscess. Magnetic resonance imaging (MRI) has
no distinct advantage over CT scan or ultrasound in
typical cases, but it may be helpful in differentiating
atypical lesions.

Amoebicidal therapy is directed to act within the
intestinal lumen and wall, as well as systemically,
particularly in the liver. Systemic amoebicidal
drugs, like metronidazole, tinidazole, and chloro-
quine diphosphate, are used. The luminal amoebi-
cidial drug, diloxanide furoate, which directly kills
trophozoites, is mandatory after initial treatment
with the systemic amoebicidal drugs.

Radiologic intervention includes needle aspira-
tion or percutaneous catheter drainage. Routine
aspiration of amoebic liver abscess is not generally
indicated either for diagnostic or therapeutic pur-
poses,18 but the philosophy differs in the Indian
context where studies have proved that intervention
when combined with antiamoebic therapy expedites
recovery.19–23 In our study, patients on a combined
approach had a rapid early clinical response and
even when large, it did not cause any complications.
Although the literature often stresses that medical
therapy suffices, our study indicates that a com-
bined approach of medical therapy and radiologic
intervention is more effective, as most of the patients
in our population had large or multiple abscesses.
Needle aspiration leads to a significant decrease in
subjective symptoms such as pain and early de-
crease in the size of cavity even in uncomplicated
abscesses of .4 and ,6 cm. However, no change
was observed in the long-term resolution of the
abscess cavity (6 weeks). Radiologic intervention
was not associated with any complication and there
was no morbidity or mortality.

Prerequisites for intervention are normal coagu-
lation profile and absence of ascites. Indications for
aspiration are abscesses of .6 cm or volume
.300 mL,18,24 impending rupture, multiple liver
abscess, left-sided abscess, lack of response to
medical therapy, secondary infection, compression
symptoms like IVC obstruction, obstruction at porta
hepatis, and pregnancy. Surgery is rarely required,
and it has to be immediate in the case of ruptured
abscess with generalized peritonitis and septicae-
mia, wherein adequate peritoneal toilet with drain
placement is the mainstay. Open surgical drainage
carries a significant mortality, hence it should only
be use when the abscess has ruptured into the
adjacent viscera, particularly in pericardium or
peritoneal cavity. Adequate peritoneal toilet with
drain placement is the mainstay. In cases of
diagnostic doubt, laparoscopy is a useful tool.

However, in case of localized rupture USG-
guided pigtail drainage is equally effective along
with medical therapy. Predictors of adverse out-
come or recurrence are gross hepatic dysfunction,
cirrhosis, multiple or complicated abscess, HIV/
AIDS, immunosuppression, and alcohol abuse.25

Newer diagnostic strategies involve detection of
protein antigens in feces or serum by monoclonal
antibodies and detection of protozoal DNA by use of
nucleotide probes and polymerase chain reaction
(PCR) amplification.26 These are more helpful in
epidemiologic studies and are not cost effective.
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Lectin (surface antigen) vaccine to prevent amoebi-
asis has been tried but is of doubtful efficacy as no
acquired immunity is achieved by first infection and
reinfection is common.

ALA has evoked considerable concern and
continuous research because of its frequency and
complications, particularly in tropical countries.
USG is the mainstay of diagnosis, although CT scan
may have a role. Serologic tests, although highly
sensitive and specific, are not useful in the Indian
scenario due to endemicity of amoebiasis. With
regard to drug therapy, the duration must be guided
by individual experience and institutional protocol
as the literature is divided on this issue. Radiologic
intervention, along with pharmacotherapy, when
routinely used in the Indian scenario helps in
expediting recovery and this is an important
message not highlighted in the Western literature.
Early treatment of intestinal amoebiasis and the
basic issues of hygiene, public health, and education
need to be reemphasized.

In conclusion, novel information includes the
incidence of multiple abscesses, especially in HIV-
positive patients, the limited role of serologic tests in
areas endemic for E. histolytica, and early initiation
of a combined therapeutic approach.
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Activation of the alternative pathway of complement by

Entamoeba histolytica. G Clin Exp Immunol 1978;34(1):10–18

4. Li E, Stanley SL Jr. Amoebiasis. Gastroenterol Clin North Am

1996;25(3):471–492

5. Koch R, Gaffky G. (1887), Bericht uber die Thatigkeit der zur

Erforchung der Cholera in Jahre 1883 nach Egyten und Indien

entsandten Kommission Arb. A.d. Kaiserf Gesundherstsamte,

III, 1.1887;

6. Rogers L. The salts of emetine. Brit Med J 1912;1(2686):1424–

1425

7. Ochsner A, DeBakey ME. Am J Dig Dis 1935;2:47

8. Powell SJ. Bull N Y Acad Med Ser 1971;47(5):469–477

9. Irusen EM, Jackson TF, Simjee AE. Asymptomatic intestinal

colonisation by pathogenic Entamoeba histolytica in amebic

liver abscess: prevalence, response to therapy and pathogenic

potential. Clin Infect Dis 1992;14(4):889–893

10. Katzenstein D, Rickerson V, Braude A. New concepts of

amoebic liver abscess derived from hepatic imaging, serodi-

agnosis, and hepatic enzymes in 67 consecutive cases in San

Diego. Medicine 1982;61(4):237–246

11. Fang CT, Chang SL, Chen MY. Invasive amebiasis: an emerging

parasitic disease in patients infected with HIV in an area

endemic for amebic infections. AIDS 1999;13(17):2421–2428.

12. Perez J. Amebic liver abscess at Sto. Tomas University

Hospital. Proc. of 4th Asian-Pacific Cong. of Gastro, Manila.

1972;130–140

13. Hoffner RJ, Kilaghbian T, Esekogwu VI, Hendevson SO.

Common presentations of amoebic liver abscess. Ann Emerg

Med 1999;34(3):351–355

14. Lee KC, Yamazaki O, Hamba H, Sakaue Y, Kinoshita H,

Hirohashi K, Kubo S. Analysis of 69 patients with amoebic

liver abscess. J Gastroenterol 1996;31(1):40–45

15. Data DV, Saha S, Singh SA, Aikat BK, Chuttani PN. The

clinical pattern and prognosis of patients with amebic liver

abscess and jaundice. Am J Dig Dis 1973;18(10):887–898

16. Patterson M. Serologic testing for amebiasis. Gastroenterology

1980;78(1):136–141

17. Mathur S, Gehlot RS, Mohta A, Bhargava N. Clinical profile of

amoebic liver abscess. JIACM 2002;3(4):367–373

18. Sharma MP, Rai RR, Acharya SK. Needle aspiration of

amoebic liver abscess. BMJ 1989;299(6711):1308–1309

19. Hanna RM, Dahniya MH, Badr SS, El Betagy A. Percutaneous

catheter drainage in drug-resistant amoebic liver abscess. Trop

Med Intern Health 2000;5(8):578–581

20. Fujihar T, Nagai Y, Kubo T, Seki S, Satake K. Amoebic liver

abscess. J Gastroenterol 1996;31(5):659–663

21. Tandon A, Jain AK, Kixit VK, Agarwal AK, Gupta JP. Needle

aspiration in large amoebic liver abscess. Trop Gastrenterol

1997;18(1):19–21

22. Ramani A, Ramani R, Kumar MS, Lakhkar BN, Kundaje GN.

Ultrasound guided needle aspiration of amoebic liver abscess.

Postgrad Med J 1993;69(811):381–383

23. Dietrick RB. Experience with liver abscess. Am J Surg

1984;147(2):288–291

24. Freeman O, Akamaguna A, Jarikre LN. Amoebic liver abscess:

the effect of aspiration on the resolution or healing time. Ann

Trop Med Parisitol 1990;84(3):281–287

25. Nur NA, Khalid K, Durrani KM. Percutaneous drainage of

amoebic liver abscess. Pak J Surg 1995;11(4):201–203

26. Sharma MP, Dasarathy S, Verma N, Sushma S, Shukla DK.

Prognostic markers in amebic liver abscess: a prospective

study. Am J Gastroenterol 1996;91:2584–2588

27. Stanley SL Jr, Jackson TF, Foster L, Singh S. Longitudinal

study of the antibody response to recombinant Entamoeba

histolytica antigens in patients with amebic liver abscess. Am J

Trop Med and Hyg 1998;58(4):414–416

AMOEBIC LIVER ABSCESS: ALA SINGH

Int Surg 2011;96 309

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


