Pancreatic exocrine insufficiency: a rare cause of nonalcoholic steatohepatitis
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To the Editor:

It is well known that nonalcoholic fatty liver disease (NAFLD), including nonalcoholic
steatohepatitis (NASH), is usually associated with obesity and metabolic syndrome. We
sometimes encounter NASH patients devoid of obesity, but pathogenesis of
obesity-unrelated NASH remains unclear. Here we describe the case of non-obese
patient with NASH, which is caused by pancreatic exocrine insufficiency.

A 73-year-old woman was referred because of abnormal liver function tests. She
had been in good health, but had been worried about easy fatiguability and weight loss
(4 kg in 3 months). She visited her family practitioner, where routine examination
revealed mild elevation of serum aminotransferase levels and hepatic steatosis, so she
was referred to our facility. She had not taken alcohol or habitual drugs. Her body
weight was 45 kg and body mass index was 21.0 kg/m’. Physical examination showed
marked hepatomegaly. Laboratory tests demonstrated mild liver dysfunction: aspartate
aminotransferase 96 U/L (normal <38 U/L) and alanine aminotransferase 46 U/L
(normal <35 U/L). Serum albumin concentration was decreased (2.8 g/dL; normal
3.8-5.3 g/dL), but her urinalysis and coagulation tests were unremarkable. Viral markers
and autoantibodies were negative. An abdominal computed tomography (CT) scan
showed massive hepatomegaly and marked decrease in liver parenchyma density
(Figure).

Lipid profiles revealed decreased serum total cholesterol concentration (97 mg/dL;
normal 130-220 mg/dL). Fasting glucose and insulin concentrations and
glycohemoglobin value were normal. Serum ferritin level was elevated (344 ng/mL;
normal 3-166 ng/mL), but transferrin saturation rate was normal. Serum ceruloplasmin
concentration and urinary copper excretion value were normal, and plasma ammonia
and citrulline concentrations were not elevated: her NAFLD was unlikely to be
associated with insulin resistance, diabetes, hyperlipidemia, Wilson’s disease, or citrin
deficiency.'

After admission, we noticed her white oily stool. Fecal fat contents were calculated
as 39 g/day, indicating the presence of fat malabsorption. Her bentiromide test value
was markedly decreased (43%; normal > 73%), and an abdominal CT scan
demonstrated marked atrophy of the pancreas without stones or calcification. No
abnormalities were found in the gastrointestinal tract by radiologic and endoscopic
examinations, and 25 g D-xylose absorption test was normal. Anti-gliadin antibody was
negative. Liver biopsy demonstrated diffuse macrovesicular steatosis, ballooning
degeneration, glycogenated hepatocyte nuclei, mild lobular inflammation, and

perivenular fibrosis (Figure). Based on these findings, the patient was diagnosed as



having NASH, which is possibly caused by maldigestion due to pancreatic exocrine
insufficiency. We started oral administration of pancreatic enzymes (Pancreatin® 3 g/day,
Toughmac-E® 3 g/day, and Berizym® 3 g/day), which resulted in decreasing steatorrhea,
recovery of body weight, and complete normalization of abnormal laboratory test values.
In serial CT scan and liver biopsy one year after starting pancreatic enzyme
supplementation, hepatomegaly, hepatic steatosis, and histological abnormalities such as
ballooning, lobular inflammation, and perivenular fibrosis were markedly improved
(Figure), and the patient’s health has continued to be much better.

We examined changes in plasma essential fatty acid and amino acid compositions.
Although essential fatty acid composition did not change, amino acid composition
revealed significant decreases in methionine and tyrosine levels and increase in taurine
level, which were normalized one year after starting the treatment.

This case was characterized by non-obesity, weight loss, marked hepatomegaly,
and decreases in serum albumin and total cholesterol concentrations, which were
distinct from common types of NASH. These clinical features and laboratory test
abnormalities, including amino acid composition, were similar to those observed in
kwashiorkor,> and were improved by pancreatic enzyme supplementation.
Protein-energy malnutrition and/or methionine deficiency are supposed to be the
etiopathogenesis of NASH in this patient.

Although this type of NASH might be rare, early diagnosis and appropriate
treatment can lead to a dramatic improvement. Therefore, in non-obese patients with
NAFLD/NASH, clinicians should consider the possibility of latent pancreatic exocrine

insufficiency.
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Figure. Abdominal CT scan and liver histology before and after pancreatic enzyme
supplementation.

An abdominal CT scan showed marked hepatic steatosis and hepatomegaly before
treatment. Liver histology examination demonstrated massive macrovesicular steatosis,
perivenular fibrosis, ballooned hepatocytes (arrows in lower left panel), glycogenated
hepatocyte nuclei, and lobular infiltration of mononuclear cells, which is consistent with
the findings of NASH. One year after pancreatic enzyme supplementation, these
abnormalities were significantly improved (upper panels of liver histology,
Azan-Mallory staining, x40; middle panels, hematoxylin and eosin staining, x200;

lower panels, hematoxylin and eosin staining, x400).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


