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Abstract

Introduction: Many studies suggest that elevated triglyceride levels are associated with increased long-term risk of
stroke, including transient ischemic attacks. In addition, elevated triglyceride levels independently contribute to
plasma viscosity and decreased blood flow. However, no consensus has been reached regarding the significance of
hypertriglyceridemia as an independent risk factor for ischemic stroke.

Case presentation: We report the case of a patient admitted to our hospital for sudden onset of coma. Laboratory test
results revealed he had high blood glucose (28.2mmol/L), high glycated hemoglobin (11.4 percent), considerably high
serum triglyceride levels (171.5mmol/L; type V hyperlipoproteinemia), and high plasma viscosity (1.90mPa/s) with normal
β-hydroxybutyric acid levels. His triglyceride levels decreased after administering intravenous fluids. Our patient’s
consciousness level improved gradually over three days. All serum lipid levels decreased seven days after admission.

Conclusions: The findings in our patient’s case are likely explained by triglyceride-mediated hyperviscosity causing a
transient ischemic attack. In the present report we suggest that when several tests do not reveal the cause of stroke-like
symptoms, measurement of plasma viscosity may be informative.
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Introduction
Elevated triglyceride levels are associated with increased
long-term risk of ischemic stroke [1]. Short-term compli-
cations include pancreatitis, which is an emergent prob-
lem, and other complications that have been reported in
familial hypertriglyceridemia, including recent memory
loss, abdominal pain, dyspnea, eruptive xanthoma, flu-
shing after alcohol consumption, and lipemia retinalis
[2]. However, no consensus has been reached regarding
the significance of hypertriglyceridemia as an independent
risk factor for ischemic stroke [3]. Here, we report the
case of a patient with sudden coma likely caused by
triglyceride-mediated hyperviscosity.

Case presentation
A comatose 56-year-old Japanese man with no significant
familial medical history was admitted to the emergency
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room. He delivered newspapers and usually consumed al-
cohol two hours before delivery. According to colleagues,
during his usual morning routine, he suddenly fell on
his back. On admission, his temperature was 36.0°C,
pulse rate 77 beats/min, blood pressure 153/94mmHg
and Glasgow Coma Scale score was E2V2M1. On exami-
nation, splenohepatomegaly was detected, but heart mur-
mur, chest rales, tongue biting, incontinence, diaphoresis,
seizure, and xanthoma were not evident. He maintained a
balanced diet and was not obese (height 164cm, weight
58.8kg and body mass index 21.9kg/m2).
Arrhythmia was not detected on admission. Laboratory

test results revealed high blood glucose (28.2mmol/L),
high glycated hemoglobin (11.4 percent), considerably
high serum lipid levels (triglycerides 171.5mmol/L, total
cholesterol (T-Chol) 17.7mmol/L, high-density lipopro-
tein (HDL) 0.5mmol/L, low-density lipoprotein (LDL)
1.9mmol/L and type V hyperlipoproteinemia (Figure 1),
and slightly elevated liver enzyme levels. Serum osmotic
pressure was 356mOsm/L, and alcohol concentration was
15.1mmol/L. His white blood cell count, electrolyte levels
(Mg, inorganic phosphorous, and Ca), C-reactive protein
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Figure 1 Milky plasma. Our patient’s plasma had a milky appearance.
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level, renal function, NH3 level, coagulation (prothrombin
time/international normalized ratio, activated partial
thromboplastin time, fibrinogen, fibrin/fibrinogen degrad-
ation products), thyroid function, urine drug levels, vita-
min levels, pyruvic acid level, and β-hydroxybutyric acid
level were normal. Venous blood gas was almost normal
(pH 7.389, pCO2 38.7mmHg, pO2 102.6mmHg, HCO3

22.8mmol/L, anion gap 14.3 and base excess −1.8mmol/L).
Plasma viscosity was 1.90mPa/s (normal range 1.10 to
1.30mPa/s at 37°C; Lovis 2000 M/ME, Anton Paar, Graz,
Austria), as observed later. Results of electrocardiography,
chest radiography, brain computed tomography (CT), chest
and abdominal contrast-enhanced CT, diffusion-weighted
magnetic resonance imaging, magnetic resonance angi-
ography including examination of the cervical internal
carotid arteries, electroencephalography, and auditory
brainstem response testing were normal. Cultures of blood,
Figure 2 Treatment course. After administration of intravenous fluids, as
gradually improved.
urine, and cerebrospinal fluid were negative. Fundus
examination was not performed. Hyperglycemia imme-
diately decreased following isotonic saline infusion
with no insulin therapy. By contrast, triglyceride levels
gradually decreased after administration of intravenous
fluids. Our patient’s consciousness level improved
gradually over three days (Figure 2). All serum lipid
levels decreased seven days after admission (triglycerides
12.8mmol/L, T-Chol 9.5mmol/L, HDL 0.7mmol/L, and
LDL 6.3mmol/L).

Discussion
We report the case of a patient with sudden coma likely
caused by triglyceride-mediated hyperviscosity. Hypertri-
glyceridemia may lead to ischemic stroke through its
contribution to atherosclerosis and/or thrombogenicity.
Studies suggest that hypertriglyceridemia fosters the
development of atherosclerosis via several mechanisms,
namely promotion of atherosclerosis, endothelial dysfunc-
tion, oxidative stress due to lipid-derived free radicals,
impairment of endothelial-dependent vasodilatation, asso-
ciation with elevated atherosclerosis markers (C-reactive
protein, fibrinogen levels and circulating adhesion mole-
cules), promotion of thrombogenicity, elevated plasma
viscosity, elevated plasma fibrinogen levels, lowered fi-
brinolytic activity, elevated levels of clotting factor Xc
compared to normolipidemic controls, and elevated fibri-
nogen levels [3]. Among them, Rosenson et al. reported
that elevated triglyceride levels independently contribute
to plasma viscosity and decrease blood flow [4], and
Tomiyama et al. reported that plasma viscosity is asso-
ciated with cerebral blood flow [5]. Following high-dose
intravenous immunoglobulin therapy, blood and plasma
viscosity can increase [6], and the risk of thromboembolism
(including stroke) increases when serum viscosity exceeds a
threshold after high-dose intravenous immunoglobulin
therapy [7]. Therefore, hypertriglyceridemia may increase
the risk of stroke by inducing a prothrombotic state
through its effects on plasma viscosity.
our patient’s serum triglyceride level decreased, his consciousness level
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Hypertriglyceridemia can occur because of obesity,
poorly controlled diabetes mellitus, alcohol misuse, and
familial disease. In our patient’s case, he had no family his-
tory, and therefore, the causes of hypertriglyceridemia
were likely to be poor control of diabetes mellitus and al-
cohol misuse. Many case reports and series have described
apheresis for hypertriglyceridemia. However, we did not
pursue this treatment because our patient responded to
fluid therapy and did not exhibit pancreatitis.
The effects of alcohol and alcohol withdrawal cannot

be ruled out in our patient. However, people with chro-
nic alcoholism may demonstrate little clinical evidence of
intoxication even with blood alcohol levels >22.2mmol/L
[8]. In addition, alcohol withdrawal cannot explain the
symptoms, because withdrawal symptoms typically begin
four to 12 hours after alcohol cessation. Our patient’s
symptoms appeared two hours after consumption, and
his vital signs and physical characteristics did not indi-
cate alcohol withdrawal. With regard to hyperglycemia,
symptoms of hyperosmolar hyperglycemic state deve-
lop insidiously with polyuria, polydipsia, and weight loss,
often persisting for several days before hospital admission,
and diabetic ketoacidosis usually evolves more rapidly, over
a 24-hour period. In our patient’s case, his symptoms
developed too quickly and his β-hydroxybutyric acid level
was normal. Therefore, the probability of hyperglycemia
being the direct cause of his coma is low.

Conclusions
We report the case of a patient who entered coma, likely
caused by triglyceride-mediated hyperviscosity causing a
transient ischemic attack. We suggest that when several
tests do not reveal the cause of stroke-like symptoms,
measurement of plasma viscosity may be informative.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
RI, AM, RA, KS, HY, MO, and TI contributed to patient management. RI, KS,
NK, SN, and NY contributed to writing and reviewing the report. RI and NK
measured plasma viscosity. All authors read and approved the final manuscript.

Acknowledgements
We would like to acknowledge Makiko Hirahata and Shigemi Kobayashi for
their assistance.

Author details
1Department of Emergency and Critical Care Medicine, Ohta Nishinouchi
Hospital, 2-5-20 Nishinouchi, Koriyama, Fukushima 963-8558, Japan.
2Department of Emergency and Critical Care Medicine, The University of
Tokyo Hospital, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8655, Japan.
3Department of Health Policy and Technology Assessment, National Institute
of Public Health, 2-3-6 Minami, Wako, Saitama 351-0197, Japan.

Received: 16 August 2012 Accepted: 24 October 2012
Published: 30 November 2012

References
1. Freiberg JJ, Tybjaerg-Hansen A, Jensen JS, Nordestgaard BG: Nonfasting

triglycerides and risk of ischemic stroke in the general population. JAMA
2008, 300:2142–2152.

2. Santamarina-Fojo S: The familial chylomicronemia syndrome. Endocrinol
Metab Clin North Am 1998, 27:551–567.

3. Antonios N, Angiolillo DJ, Silliman S: Hypertriglyceridemia and ischemic
stroke. Eur Neurol 2008, 60:269–278.

4. Rosenson RS, Shott S, Lu L, Tangney CC: Hypertriglyceridemia and other
factors associated with plasma viscosity. Am J Med 2001, 110:488–492.

5. Tomiyama Y, Brian JE, Todd MM: Plasma viscosity and cerebral blood flow.
Am J Physiol Heart Circ Physiol 2000, 279:H1949–H1954.

6. Reinhart WH, Berchtold PE: Effect of high-dose intravenous
immunoglobulin therapy on blood rheology. Lancet 1992, 339:662–664.

7. Dalakas MC: High-dose intravenous immunoglobulin and serum viscosity:
risk of precipitating thromboembolic events. Neurology 1994, 44:223–226.

8. Sullivan JB, Hauptman M, Bronstein AC: Lack of observable intoxication in
humans with high plasma alcohol concentrations. J Forensic Sci 1987,
32:1660–1665.

doi:10.1186/1752-1947-6-412
Cite this article as: Inokuchi et al.: Hypertriglyceridemia as a possible
cause of coma: a case report. Journal of Medical Case Reports 2012 6:412.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /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 false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


