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Coronary Vasospasm Due to 5-Fluorouracil Treatment:
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5-Flourouracil Tedavisine Bagh Koroner Vazospazm: Bir Olgu Sunumu
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ABSTRACT

5-Fluorouracil is the key chemotherapeutic agent used in the
treatment of adenocarcinomas of the gastrointestinal system.
However, serious cardiac side effects related to 5-fluorouracil
treatment including coronary vasospasm, thrombosis, myocardial
infarction, cardiomyopathy and sudden death have been reported
previously. The incidence of cardiotoxic effects depends on the
dose and route of application.

In this case report, a coronary vasospasm mimicking anterolateral
myocardial infarction due to 5-fluorouracil-induced cardiotoxicity
was presented.

It must be kept in mind that 5-fluorouracil may cause coronary
vasospasm mimicking acute myocardial infarction and the situa-
tion can be treated successfully with nitrates and calcium channel
blockers.
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OZET

5-Fluorouracil gastrointestinal sistem adenokarsinomlarinin teda-
visinde anahtar kemoterapotik ajandir. Bu ajanin, koroner vazos-
pazm, tromboz, miyokard infarktlsd, kardiyomyopati ve ani 6lim
gibi ciddi kardiyak yan etkileri bildirilmistir. Kardiyotoksik etki géril-
me sikligi doz ve verilis yoluna gére degismektedir.

Burada 5-fluorouracil kardiyotoksisitesinin neden oldugu antero-
lateral miyokard infarktiisiinii taklit eden bir koroner vazospazm
olgusu sunulmustur.

5-Fluorouracil uygulamasinin akut miyokard infaktdistind taklit eden
koroner vazospazma neden olabilecegi ve bu durumun nitrat ve
kalsiyum kanal blokerleri ile basariyla tedavi edilebilecegi akilda
tutulmalidir.

Anahtar kelimeler: akut koroner sendrom; kardiyotoksisite; koroner vasospazm,
5-fluorouracil

Uzm. Dr. Abhmet Karakurt, Seyitnizam mah. Balkls ¢irpici sok. Kiptag merkez
evleri 2. Etap A 7 blok no: 25, Zeytinburnu, Istanbul, Tiirkiye

Tel. 0505 434 85 05 Email. drmelik@hotmail.com

Received: 16.05.2014 o Accepred: 13.01.2015

78

Introduction

5-Fluorouracil (5-FU) is a pyrimidine antagonist che-
motherapeutic agent. It is frequently used in the treat-
ment of gastrointestinal, breast, head and neck tumors
and has cardiotoxic effects. Angina pectoris, acute
myocardial infarction, supraventricular and ventricu-
lar tachycardia, coronary dissection, congestive heart
failure, cardiomyopathy, myopericarditis, cardiogenic
shock and sudden death are most serious cardiac side
effects'?. The frequency of cardiotoxicity is reported
to be between 1.2- 18%?>. The underlying mechanisms
of cardiotoxicity have not been fully understood yet,
however many mechanisms including the coroner va-
sospasm have been suggested for its cardiotoxic effects®.

In this report, we presented a case of coronary vaso-
spasm occurred during 5-FU infusion as a component
of oxaliplatin, folic acid and altuzan (FOLFOX-6-
Altuzan) chemotherapy regimen given for the treat-
ment of colonic adenocarcinoma.

Case Presentation

A 50 year old woman was referred to our intensive
care unit with the suspicion of a myocardial infarction.
5- FU, oxaliplatin, folic acid and altuzan (FOLFOX-
6- Altuzan) protocol was started 28 days ago with the
diagnosis of colon cancer.

The woman developed typical angina pectoris at rest
during regimen infusion. The therapy was discontinued
and the patient was transferred to our intensive care
unit because the electrocardiogram (ECG) showed
ischemic changes. The first ECG showed ST eleva-
tion and peaked T waves in D, aVL, aVF and V,
derivations as well as reciprocal changes in aVR and V|



(Figure 1). Detailed history revealed that a coronary
angiography revealing non-pathological findings was
performed two weeks ago as a result of a similar clini-
cal picture in another center.

The chest-pain resolved following the administration
of nitroglycerin (5-100 mg/min) and diltiazem, and
the ECG findings improved rapidly (Figure 2). The
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transthoracic echocardiography and consecutive con-
trol of CK- MB (normal levels; 14-16 U/ L) and tro-
ponine T (normal levels; 0.002- 0.24 ng/ml) measure-
ments revealed normal findings. Other probable causes
of chest pain like pericarditis, hyperventilation and
alkolosis were ruled out and the case was diagnosed as
a coronary vasospasm due to 5-FU treatment.
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Figure 1. The Electrocardiogram on admission showing sinus rhythm with ST-segment elevation in the derivations of DI, DIl, DIll, aVL, aVF and hyperacute T wave
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Figure 2. The Electrocardiogram of the patient after the pain resolved whit nitrate and calcium canal blocker treatment.
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The woman was discharged on the next day and her
chemotherapy protocol was modified. In the course of
follow up, the patient was free of chest pain with the
modified chemotherapy regimen.

Discussion

This case was presented to underline the cardiotoxic
side effects of 5- FU and the importance of getting a
detailed patient history before emergency primary per-
cutaneuos angioplasty.

Although the mechanism of cardiotoxic effects of
5-FU is not clear, coronary artery spasm, autoimmune-
mediated injury of the myocardium, endothelial dam-
age, thrombogenic effects or thrombus formation,
direct myocardial toxicity causing necrosis and accu-
mulation of metabolites have been suggested to play a
role*. The most frequently suggested mechanism is the
coronary vasospasm caused by 5-FU itself or its metab-
olites (fluoro beta alanine and fluoro acetate).

In ultrasonographic and angiographic studies, 5-FU
infusion has been shown to cause vasospasm in both
the coronary and the brachial arteries. Vasospasm is a
reasonable mechanism, since it would explain reports
of the efficacy of vasodilating drugs given prophylacti-
cally to patients who experienced a previous episode of
chest pain during 5-FU treatment’©.

Angina pectoris, acute myocardial infarction, conges-
tive heart failure, cardiomyopathy, myopericarditis,
ventricular and supraventricular tachycardia, pro-
longed QT interval, sudden death, cardiogenic shock
and coronary dissection are counted among cardio-
toxic effects of 5-FU? Angina pectoris occurred dur-
ing or after 5-FU administration is the most common
symptom. Kounis syndrome, which can be described
as the syndrome of allergic angina and allergic myocar-
dial infarction, and Tako-Tsubo cardiomyopathy cases
related to 5-FU were also reported””.

It was reported that the reversible angina continued up
to 12 hours after the cessation of 5-FU in 19% of cases
and recurred in 90% of patients following readminis-
tration'’. For this reason, it is recommended to stop
5-FU and replace it with another chemotherapeutic
agent in case of cardiotoxicity.

The incidence of cardiotoxic effects changes depending
on the dose and route of application. It was reported
between 1.6-3% with earlier bolus regimens, however
increased up to 7.6-18% with prolonged infusion regi-
mens'. Higher doses (>800 mg/m?*) and continuous
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infusions increased the incidence of cardiotoxic side
effects. A complete cardiovascular evaluation, close
follow up, monitorization and prophylactic calcium
channel blockers and nitrate administrations are sug-
gested for every patient receiving 5-FU infusion'".

In conclusion, 5-FU is the key chemotherapeutic in co-
lonic adenocarcinomas, however its cardiovascular side
effects should not be ignored. The incidence of these
side effects increase with higher doses and continuous
infusions. In case of a cardiovascular event, the che-
motherapeutic regimen should be modified and 5-FU
should not be used again. It must be kept in mind that
5-FU administration may cause coronary vasospasm
mimicking acute myocardial infarction and the situa-
tion can be treated successfully by nitrates and calcium
channel blockers.

References

1. Labianca R, Beretta G, Clerici M, et al. Cardiac toxicity of
5-Fluorouracil. A study in 1083 patients. Tumori 1982;68:505—
10.

2. Sorrentino MFE, Kim J, Foderaro AE, et al 5-fluorouracil induced
cardiotoxicity: review of the literature. Cardiol ] 2012;19:453—
8.

3. Jensen SA, Sorensen JB. Risk factors and prevention of
cardiotoxicity induced by 5-fluorouracil or capecitabine. Cancer
Chemother Pharmacol 2006;58:487-93.

4. Luwaert R]J, Descamps O, Majois F, et al. Coronary artery spasm
induced by 5-fluorouracil. Eur Heart J 1991;12:468-70.

5. Shoemaker LK, Arora U, Rocha Lima CM 5-fluorouracil-
induced coronary vasospasm. Cancer Control 2004;11:46-9.

6. Sudhoff T, Enderle M, Pahlke M, et al S-fluorouracil induces
arterial vasocontractions. Ann Oncol 2004;15:661—4.

7. Karabay CY, Geecmen C, Aung SM, et al. Is 5-fluorouracil
induced vasospasm a Kounis syndrome? A diagnostic challenge.
Perfusion 2011;26:542-5.

8. Basselin C, Fontanges T, Descotes J, et al 5-Fluorouracil induced
Tako Tsubo like syndrome. Pharmacotherapy 2011;31:226.

9. Erol MK, Acikel M, Senocak H. Non-Q-Wave acute anterior
myocardial infarction associated with 5-fluorouracil and
cisplatin chemotherapy. South Med ] 2003;96:99.

10. Meydan N, Kundak I, Yavuzsen T, et al. Cardiotoxicity of de
Gramont’s regimen: Incidence, clinical characteristics and long
term follow up. Jpn J Clin Oncol 2005;35:265-70.

11. Oleksowicz L, Bruckner HW. Prophylaxis of 5-fluorouracil

induced coronary vasospasm with calcium channel blockers.

Am ] Med 1998;85:750-1.




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 150
  /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 150
  /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 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TRK ()
    /TUR ()
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


