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Factors associated with Streptokinase failure in the treatment of STEMI patients: a retrospective
study

Vatakan Surat*, Rachanit Yensabai*, Nuttapol Khajonvittayakul*, Krirerk Chawalitkul*,
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ST Elevated Myocardial Infarction (STEMI) is a life-threatening condition that requires immediate
medical care; treatments include thrombolytic therapy e.g. Streptokinase. The objective of this study was
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to explore the characteristics of STEMI patients associated with medication failure in the use of Streptoki-
nase. Method: A retrospective study was conducted in STEMI patients who were admitted to Suratthani
Hospital from 1st January 2011 to 30th June 2013. Failed Streptokinase is defined as ST resolution (STR)
<50% and ongoing chest pain >90 minutes after receiving medication. Data, including age, sex, door-to-
needle time, wall of infarction, smoking status, Killip classification, and underlying diseases such as hy-
pertension, were collected. Multiple logistic regression models were used to explore the association be-
tween these covariates and failed Streptokinase, as well as each of the criteria used to define failed Strep-
tokinase, with a significance level of 0.05. A total number of 93 STEMI patients were identified, with a
mean age of 58. Factors significantly associated with STR <50% after 90 minutes are hypertension (OR
2.913, 95%Cl: 1.014, 8.369), Killip class >1 (OR 3.057, 95%CI: 1.053, 8.878), and having anterior wall infarc-
tion (OR 7.018, 95%Cl: 2.219, 22.199). There is an association between ongoing chest pain after 90 minutes
and having anterior wall infarction (OR 5.09, 95%Cl: 1.297, 19.973). Failed Streptokinase is associated with
Killip class >1 (OR 3.652, 95%Cl: 1.032, 12.921) and having anterior wall infarction (OR 6.602, 95%CI 1.498,
29.089). Despite its advantages, STEMI patients with hypertension, anterior wall infarction, and Killip

class>1 may be less likely to be beneficial from using Streptokinase.

Keywords: STEMI, Streptokinase, failure, anterior wall infarction, Killip classification
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Number of patient  Percent

Age

Mean (SD) 58.09 (12.885)
Sex

Male 77 82.8

Female 16 17.2
Underlying disease

Diabetic Mellitus 15 16.1

Hypertension 43 46.2

Dyslipidemia 44 47.3
Killip class

Killip class 1 52 55.9

Killip class 2 3 32

Killip class 3 2 22

Killip class 4 36 38.7

Door-to-needle time

Mean (SD) 54.32 (87.702)
Wall

Inferior wall MI 40 43

Anterior wall MI 55 59.1

Posterior wall MI 8 8.6
Smoking 58 62.4
In-hospital Mortality 4 43
STR < 50 % 38 40.9
Clinical chest pain not improve 20 21.5
Failed streptokinase 19 20.4

Cardiac enzyme
Troponin-T (Mean (SD))
CK-MB (Mean (SD))

6.73 (28.249)
39.76 (71.153)

Adulanemudulafio s 8 odds 709mafl STR<60% i
2.91 wh (95% CI 1.014, 8.369) 2a91lael STEMI ilad
Hulse lusnsfigihefifishumisilameidont anterior
wall & odds 289m38 STR<50% W 7.02 i (95%CI
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Simple logistic regression

Odds ratio

Age 1.026
Sex

Male (Male VS Female) 0.866
Underlying disease

Diabetic Mellitus (yes VS no) 1.829

Hypertension (yes VS no) 2.226

Dyslipidemia (yes VS no) 0.701
Killip class

Killip class (class 2-4 VS class 1) 2.605
Door-to-needle time 0.999
Wall

Anterior wall MI (yes VS no) 4.500
Smoking (yes VS no) 0.410

Diagnostic tests

Goodness-of-fit (Hosmer-Lemeshow test)
Probability > chi-square (p-value)
Area under the ROC curve

(class 2-4) & odds ¥09M38 STR<50% il 3.06 wh
(95%CI 2.219, 22.199) Ls‘i"aLﬁauﬁﬁLumjaﬁﬁ Killip clas-
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STR <50 %

Multiple logistic regression

95 % CI Odds ratio 95 % CI
(0.993, 1.061) 1.011 (0.967, 1.056)
(0.292, 2.571) 2.074 (0.410, 10.502)
(0.601, 5.561) 0.528 (0.122, 2.295)
(0.958, 5.172) 2913 (1.014, 8.369)
(0.305, 1.613) 0.523 (0.179, 1.529)
(1.1113, 6.099) 3.057 (1.053, 8.878)
(0.994, 1.004) 0.999 (0.993, 1.004)
(1.752, 11.559) 7.018 (2.219, 22.199)
(0.173, 0.971) 0.391 (0.124, 1.232)

0.3104
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Clinical chest pain not improve

Simple logistic regression Multiple logistic regression
Odds ratio 95 % CI Odds ratio 95 % CI
Age 1.035 (0.995, 1.076) 1.023 (0.971, 1.079)
Sex
Male (Male VS Female) 0.370 (0.115, 1.189) 0.341 (0.062, 1.868)
Underlying disease
Diabetic Mellitus (yes VS no) 2.100 (0.625, 7.058) 1.175 (0.256, 5.390)
Hypertension (yes VS no) 1.566 (0.579, 4.235) 1.367 (0.430, 4.352)
Dyslipidemia (yes VS no) 0.685 (0.251, 1.873) 0.834 (0.259, 2.683)
Killip class
Killip class (class 2-4 VS class 1) 2.985 (1.062, 8.384) 2.794 (0.842, 9.275)
Door-to-needle time 1.000 (0.994, 1.006) 0.999 (0.993, 1.005)
Wall
Anterior wall MI (yes VS no) 3.487 (1.063, 11.443) 5.090 (1.297, 19.973)
Smoking (yes VS no) 0.676 (0.248, 1.843) 1.578 (0.412, 6.043)
Diagnostic tests
Goodness-of-fit (Hosmer-Lemeshow test)
Probability > chi-square (p-value) 0.3437
Area under the ROC curve 0.7781
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Failed streptokinase

Simple logistic regression Multiple logistic regression
Odds ratio 95 % CI Odds ratio 95 % CI
Age 1.031 (0.991, 1.072) 1.024 (0.968, 1.083)
Sex
Male (Male VS Female) 0.489 (0.146, 1.632) 0.560 (0.098, 3.206)
Underlying disease
Diabetic Mellitus (yes VS no) 2.286 (0.675, 7.737) 1.058 (0.220, 5.086)
Hypertension (yes VS no) 1.380 (0.053, 3.792) 1.167 (0.355, 3.841)
Dyslipidemia (yes VS no) 0.768 (0.277, 2.126) 0.854 (0.255, 2.859)
Killip class
Killip class (class 2-4 VS class 1) 3.560 (1.214, 10.433) 3.652 (1.032, 12.921)
Door-to-needle time 1.000 (0.994, 1.006) 1.000 (0.994, 1.006)
Wall
Anterior wall MI (yes VS no) 4.786 (1.285, 17.825) 6.602 (1.498, 29.089)
Smoking (yes VS no) 0.602 (0.217, 1.668) 1.117 (0.293, 4.260)
Diagnostic tests
Goodness-of-fit (Hosmer-Lemeshow test)
Probability > chi-square (p-value) 0.6193
Area under the ROC curve 0.7831

243




\)

215 1SHDYSZUU 181STU I

7
o

U 8 auui 3 nsnpiAu-rugteu 2557

3w shumvisialamendandi Anterior wall uasgtlaefis)
Killip classification 8NN 1 wariadeAfinana e
299M35 STR<60% Lonin lsaanudsladio 3 Killip clas-
sification 31PN 1 LALFUALHleNAEReR Anterior
wall #9suviaialaanadonsi Anterior wall fi¢s
“NRASTUNM ST aNEs [FeSnwene Streptoki-
nase 90 wifianday fagamailiu iunmdEnm
WNW?D?J?SLQ%VLGQ{“?{LLN%ﬂ%ﬂ’JHQﬂLﬁ% fTada~ ueihe
et 1wnsashan idudayalumavinmedss “nua
289M13I5NWIAI8EN Streptokinase Fagreunmelung
Fo~wladenuwman$ningihe STEMI 7 wnanae
Sarmmwammuazmst” T invasdie L
MAMTISEL e masldnusieilanaidond an-
terior wall WIuTadaf “NRUERUMIANANHL" 99
m3ifia Failed streptokinase fufafimaasagzasainis
Sumanuay STR<50% 49 anndasfunuwidanan
wihitluszmeng®  Fodnnludine sTEMI Alés5y
Streptokinase L‘ﬁ'%ﬁu‘ﬁl‘[’NWHWUWaLWGﬁiH’iﬁ WU
fafufisinasa STR < 50% Aaduwieiilanadend
anterior wall WaEMIANI MALTINENLNS q'amg'%mﬁﬁ@
woeuwsieilamedend anterior wall Snadans
SULUWATNaNWa [e5UMISN@Ie Streptokinase 90
Wit 89 5.09 wh e Ruudauiusumeilamadan
Usnndusasilae STEMI 8néne dedfalaifimeanulu
nadnsnneuntil Seduding STEMI fasranuiidl
duvbsialaradend anterior wall Saflugieiisl
e e ,3619M3L7ia Failed streptokinase Tufadl STR
<50% LAZaTMIELLUUATNaNUAINISNI6E Streptoki-
nase 3sonafilunliiafiensiden1#35ms Reperfusion o
mavh PCI widinsanndians” eslumsifin Failed strep-
tokinase 3
FolduBaud yrasma¥nmdilhe STEMI ¢
msl4en Streptokinase fwitoannnsl43s pcl @s

1oVl lwusunfindeanenit s ududasande

244

el Suuazinngmslumsvh athalsfions wa
msdnmiiu asliduhiiheill@fulsnenssulaiio 9
§ Killip class WnfU 1 kaskiiei lafianada ile ante-
rior wall HUnITNTIREanl UadsiaMa3NEeng Strep-
tokinase |$ifoensd FeriumaSneaeen Streptokinase
=< o A Aa DX X

mmmﬁuwmaaﬂwmaaqﬂmﬂmqmu

6) P 2
NIRRT SONIAN

dl a % 1 % z
WaWauiumsansnaunting
{ladufiinasio STR<50% lwiilae STEMI 7116t Strep-
tokinase @9 kiwuluwmseinsnan 1éun Killip classifica-
tion 3NN 1 uazlseanudulafio 9 Fedaiinanai
LANGN9TY uniliaaiaanaadiainiladeinedas
(confounding) Wt ANMHLGING9VRIGIDLUTEINNT
L x4 . o . v 4
Tunsiaziug lsaiszanéh wasmsaey wassamssnmnd
ghariu 1hlel 'dor weunefsnmddeiifendasluowen
ToeasaMIvN LU AGI0E 193N TAN NI
Hoyaanlssweninananuieinysemet [ne (multicenter
study) Feuanainagyh i lddesaarnnguilsesnsid
[~ (% A
anuaInay snsniudauvusaslszanns e laa
F9UULEY PNOTIE0EITIANTUT I anaA® lns
a 6 & dl a o ] % a ° %
Aenvidayafdawnediathateuinll vhlduans
AANEARANNIN @O DaANTUI NG
=) SL o (5) VLsu
MIANE lUsEnNSTaNaWNe . IAS1EUNEYDI
AN “NAUTIEA AN U UNENITT NN Hae
STEMI ¢3eieN streptokinase LANGIGNHNALDIUINE
5L VL (6) < Py X o X a
wTEWe e - SININRNATaIMIENENiene Yistanalne
anfadumednulsemnsuaziuguiuaneaiv vhlw
NANISANHILENGNTY FINAT LANEITIH D WAL
AN R IRINUITNY ludsymnsn AdnworeinarL
Y TS L7 “NRUS HUNANAS NENEeTAG e
A 2 & X P o
Whasanmsanmaseitidums@nmuuudaund
}% % nll o =3 ) a 2y o 14
Fheumanumudoyaiiuiina luwnssadoudile vl
| @ v A = o o o A A P
Bl wnsafiudeyaiiorafiuilady dgfAfedesiume
mMs3nEngilae STEMI @neen Streptokinase ¥19 L

yosiladeiidu Wwie) W srasaesuaduwuran




Journal of Health Systems Research

Vol. 8 No. 3 July-September 2014

%mﬁamﬂéﬁ’%um Streptokinase (chest pain-to-needle
time) LaYHadNSTRINISNIN [uszezen A 8e5Ims
VUGS N WAMWMENAIMIININGIEY Streptokinase
FadudonevasnudTezuld ey 41 e wmSuns
FnAseluowneaada asinmesanuuumsansdu pro-
, 4 Las ve e o A
spective cohort Gﬁa%‘mﬂm WSJT?DVLGWJE‘JN@‘VI 1AEUYIBRNR
= o Aa | o P . !
WinilaaNinasanan1ssNsNeneen Streptokinase L6l
Qleurin 3 lwnrsuden @ chest pain-to-needle time
W3015EIANISNEAUNouA Az SINENLNa WanaInd
9 snsnfudesyanasasnmsinmmendsennainlss
A }2 i 1 a Aaa dl
WA LGANAY bawn N9 UTTAUDENWANINA
P P o o | o &
WAendastulsarlalussorenn fadunadnwivnsns
[ all o £ dll i % A asa
Snnd ey Waludays Wy u,ﬂumﬂaamﬁmi
Snmnfiwiany Neaiie STEMI leeiawizmsidens

theluSnmndnansyvin PCI l@aehsviuvingd

NaenssNUszne

vovaunmuaesatn sheswarssdeuas 6
lsawenna 1307 e lidaya msumasde lunsa

TIFUAL AU T yunnunasle

245

19N 1591090

1. ninuloveuazgnien af ninauldansgning msu .
“PInuazdnnedolszmng 100,000 AL TWUAMIY UG
il 1%y WA 2549-2553”. Retrieved September 9, 2013, from
http://bps.ops.moph.go.th/index.php?mod=bps&doc=5.

Fauci AS. Harrison’s principles of internal medicine. ST-Segment
Elevation Myocardial Infarction. Vol. 2. New York: McGraw-Hill
Medical; 2008.

Antman EM, et al, ACC/AHA guidelines for the management of
patients with ST-elevation myocardial infarction: a report of the
American College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Committee to Revise the 1999 Guide-
lines for the Management of Patients with Acute Myocardial Inf-
arction). J Am Coll Cardiol 2004;44(3):E1-E211.

Widimsky P, et al. Reperfusion therapy for ST elevation acute
myocardial infarction in Europe: description of the current situa-
tion in 30 countries. Eur Heart J 2010;31(8):943-57.

Uddin MF, Hoque AF. Impact of diabetic mellitus on the effect of
streptokinase in acute myocardial infarction patients. Med Today
2013;24(1):16-9.

Onsee W. ST segment resolution after fibrinolytic therapy and
prognosis in STEMI. Uttaradit Hospital Medical J 2012;27:33-41.
El-Menyar A, et al. Killip classification in patients with acute
coronary syndrome: insight from a multicenter registry. Am J
Emerg Med 2012;30(1):97-103.

Kovac J, Gershlick A. How should we detect and manage failed
thrombolysis? Eur Heart J 2001;22(6):450-7.

Gershlick AH, et al. Rescue angioplasty after failed thrombolytic
therapy for acute myocardial infarction. N Engl J Med 2005;
353(26):2758-68.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


