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Eary Experience of Busan-Ulsan Regional Cardiocerebrovascular Center Project
in the Treatment of ST Elevation Myocardial Infarction

Dong Hyun Lee, Jeong-Min Seo, Jae-Hyuk Choi, Young-Rak Cho, Kyungil Park, Tae-Ho Park,
Moo Hyun Kim, Young-Dae Kim, Su Youn Maeng, Doo Yeong Kim, Eun Yeong Ko, and Jong Sung Park

Department of Internal Medicine, Dong-A University College of Medicine, Busan, Korea

Background/Aims: The purpose of this study was to compare changes in primary percutaneous coronary artery intervention (PCI)
outcomes after starting the government-directed Busan-Ulsan Regional Cardiocerebrovascular Center Project.

Methods: Patients with ST segment elevation myocardial infarction (STEMI) who visited the Busan-Ulsan Regional
Cardiocerebrovascular Center from 1 June 2009 to 30 May 2011 were selected. Their medical records were retrospectively
reviewed. Clinical and survival outcomes before and after starting the project were compared.

Results: A total of 122 patients (mean age, 63 + 13 years; male, 74%) with STEMI were selected for analysis. There were no
significant differences in patients’ baseline characteristics. After starting the Busan-Ulsan Regional Cardiocerebrovascular Center
Project, the door-to-balloon time decreased from 72 =+ 30 to 59 + 22 minutes (p = 0.011). The door-to-balloon time when the PCI
team did not stay in the hospital also decreased from 80 + 30 to 62 + 12 minutes (p = 0.005). However, there was no significant
change in the total ischemic time (339 + 293 vs. 304 £ 287 minutes, p = 0.514), survival discharge rate (94% vs. 93%, p = 1.000),
or 1-year survival rate (89% vs. 91%, p = 0.996).

Conclusions: After starting the government-directed Busan—Ulsan Regional Cardiocerebrovascular Center Project, the

door-to-balloon time was significantly reduced. However, the total ischemic time and short-term survival remained unchanged.
(Korean J Med 2013;85:275-284)
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&7 &2/
=7 *2]&= SPSS (Statistical Package for the Society Science,
SPSS Inc., Chicago, IL, USA) version 12.0& ©|-&3}ich &

£ &y weol 243 B £ TERAR TASIYL
43 H49] v)nof= independent t-testE |85t 5
BAko] 7Hg ¥ A-5- Pearson 7kl Al HAS o8-Sk 5
Ak 7P EA] 9 9= Fishero] Aokt HAS o] &
o SEWGS oA WRY Wl WEs)R EAS

Table 2. Demographic and clinical characteristics of the evaluated patients (n = 122)

& W<=9] H|ulof= chi-square testE

oL p kol 005 olskel A& sigih.

AHE 20114 64 304714
13 5o Sot

i,

= 1694 <] ST

s 9wl

[e)

o

Before project (n = 47) After project (n = 75) p value
Age (yr) 62+11 63+12 0.752
Male (n, %) 34 (72) 56 (75) 0.834
Comorbid disease
Hypertension (n, %) 27 (57) 39 (52) 0.581
Diabetes mellitus (n, %) 14 (30) 31 (41) 0.248
Dyslipidemia (n, %) 25(53) 49 (63) 0.426
Chronic kidney disease (n, %) 7 (15) 10 (11.0) 0.574
Stroke (n, %) 6(13) 5(7) 0.333
Coronary artery disease (n, %) 10 (21) 15 (20) 1.000
Peripheral artery disease (n, %) 0 0 .
Smoking (n, %) 25/47 (53) 39/75 (52) 1.000
Body mass index (kg/mz) 24+3 24+£3 0.854
Overweight or obese (BMI > 25) 12 (26%) 19 (25%) 0.830
Systolic BP (mmHg) 109+9 112+15 0.269
Diastolic BP (mmHg) 67+7 71 +£10 0.078
Initial pH 7.422 +0.065 7.397 £0.120 0.228
Maximum CK-MB (U/L) 158 £215 110 +£251 0.404
Maximum troponin-I (ng/mL) 192+6.7 18.0+8.0 0.504
Maximum creatinine (mg/dL) 1.1+£02 13+14 0. 497
Maximum AST (IU/L) 138 £ 179 436 + 1454 0.293
Maximum ALT (TU/L) 57 £45 241 +973 0.330
Total cholesterol (mg/dL) 176 48 182+ 36 0.560
Triglycerides (mg/dL) 101 £ 62 104 £ 73 0.889
Low-density lipoprotein (mg/dL) 104 + 44 109 +33 0.639
High-density lipoprotein (mg/dL) 47+10 44+ 12 0.310
Referred from other hospital (n, %) 26 (55) 43 (57%) 0.853
Infarction-related artery
Left main (n, %) 1(2) (1) 1.000
Left anterior descending (n, %) 24 (51) 37 (49) 1.000
Left circumflex (n, %). 3(6) 11 (15) 0.244
Right (n, %) 17 (36) 20 (27) 0.314
Others (n, %) 0(0) 5(7) 0.155

BP, blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; CK-MB, creatine kinase-myoglobulin.
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Table 3. Changes in time parameters related to percutaneous coronary artery intervention before and after starting the Busna-Ulsan
Regional Cardiocerebrovascular Center Project (n = 122)

Before project (n = 47) After project (n=75) p value

Symptom onset to ER arrival time (min) 281 +294 242 +278 0.437
Official business time (min) 324 +312 254 +255 0412
Vulnerable time (min) 254 £283 236+ 291 0.783
In-hospital duty time (min) 273 £306 243 +298 0.709
Near-hospital duty time (min) 179 + 160 226 +287 0.682
Symptom onset to reperfusion time (min) 339+£293 304 £287 0.514
Official business time (min) 410+319 307 £257 0.246
Vulnerable time (min) 292 +269 302 +304 0.877
In-hospital duty time (min) 283 +277 316 £315 0.692
Near-hospital duty time (min) 365+219 284 +295 0.658
Door-to-balloon time (min) 72 +30 59+22 0.011
Official business time (min) 61+28 (n=19) 54 +32 (n=28) 0.467
Vulnerable time (min) 80+30 (n=28) 62+ 12 (n=47) 0.005
In-hospital duty time (min) 77 +£28 (n=25) 63+12(n=27) 0.033
Near-hospital duty time (min) 104 £43 (n=3) 59+12 (n=20) 0.211
Door-to-ECG acquirement (min) 4+6 5+4 0.348
Door-to-activation of ‘code MI” (min) 1717 15+£28 0.634
Door-to-clopidogrel administration (min) 25+22 20+19 0.153
Door-to-heparin administration (min) 34+37 29+34 0.409
Door-to-permission acquirement (min) 25+22 23+18 0.437
Door-to-intervention room arrival (min) 53+38 41 +21 0.044
Door-to-balloon time < 90 min (n, %) 39/47 (83%) 73/75 (97%) 0.005
Official business time 14/19 (74%) 24/28 (86%) 0.453
Vulnerable (in- and near-hospital) time 22/28 (79%) 47/47 (100%) 0.001
Door-to-balloon time < 70 min (n, %) 27/47 (57%) 62/75 (83%) 0.002
Official business time 14/19 (74%) 24/28 (86%) 0.304
Vulnerable (in- and near-hospital) time 13/28 (46%) 38/47 (81%) 0.002
Fluoroscopy time (min) 13+7 13+£8 0.849
ER arrival to CCU admission time (min) 274 £315 183 £204 0.042
Official business time 296 +329 230+212 0.386
Vulnerable (in- and near-hospital) time 258 +£310 157 £ 196 0.067

Official business time: from 09:00 to 17:00, Monday to Friday. In-hospital duty time: from 07:00 to 09:00 and from 17:00 to 23:00,
Monday to Friday, 24 hours on Saturday, Sunday, and other holidays. Near-hospital duty time: from 23:00 to 07:00 the next day.
Vulnerable time: in-hospital plus near-hospital duty times.

ER, emergency room; ECG, electrocardiogram; CCU, coronary care unit.
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o FAHCR ou| Q= SHAEE-AIF AIRFY T A5 AZko] 705 wlgkel F2ke] vlg A] 46%0 A4 81%
St 13 + 52, p = 0.011)°] o] Fo|Fth(Table 3). A4 2 o] 9A Z715HATHp = 0.002).
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Table 4. Changes in clinical outcomes of percutaneous coronary artery intervention before and after starting the Busna-Ulsan Regional
Cardiocerebrovascular Center Project (n = 122)

Before project (n =47) After project (n = 75) p value
Patients with unstable hemodynamics® 5(11%) 14 (19%) 0.308
Left ventricular ejection fraction (%) 46+ 11 50+11 0.132
P?;;Ztcl;s()\zl;rl‘; Z;g:;ficzt(l)to/if):ft ventricular dysfunction after PCI 8 (17%) 9 (12%) 0436
Acute kidney injury (creatinine elevation > 0.5 mg/dL) 9 (19%) 11 (10.8%) 0.282
Amount of radiocontrast used 126 + 46 145+ 58 0.286
A:;:Z :ip';l;ic injury (AST or ALT level > normal reference 16 (34%) 18 (24%) 0300
TIMI major bleeding 0 1 (1%) 1.000
CPCR =+ mechanical ventilation 4 (9%) 8 (11%) 0.765
IABP + PCPS 0 1 (1%) 1.000
Duration of CCU admission (days) 4+6 3+4 0.403
Duration of total admission (days) 9+6 7+6 0.250
Mortality at 48 hours after admission 1 (2%) 3 (4%) 1.000
Survival discharge rate 44 (94%) 70 (93%) 1.000
1-year survival rate 89% 91% 0.996
Readmission due to cardiac problem 4 (9%) 4 (5%) 0.483

PCI, percutaneuous coronary artery intervention; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TIMI, Thrombolysis
In Myocardial Infarction; CPCR, cardiopulmonary cerebral resuscitation; IABP, intra-aortic balloon pumping; PCPS, percutaneous car-
diopulmonary support; CCU, coronary care unit.

“Systolic blood pressure < 90 mmHg or use of vasopressor/inotropes to maintain systolic blood pressure > 90 mmHg.
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UtHp = 0.005). ZLejut S-S5 =2 W AT
7HA) 2] A7H339 + 293 vs. 304 + 2875, p = 0.514)2 H A
HEESAE AR AJZF Ao Zol7) gldlom AHE E
AE(94 vs. 93%, p = 1.000)T} 1A ABZL(89 vs. 91%, p =
0.996) SA] ZFo|7h ISiT

W FAAE HHS G
A48 70 YAARE AT 2o RN SFAEI- A
B AR ofu] A wET 4 ek g F 51
ARE 9G] RS ek gigich

REFERENCES

1. Korean National Statistical Office. Annual Report on the
Causes of Death Statistics 2010 [Internet]. Daejeon (KR):
Korean National Statistical Office, 2010 [cited 2012 April
20]. Available from: http://www.kostat.go.kr.

2. Korean Ministry of Health and Welfare. The Third National
Health Promotion Plan (Health Plan 2020) [Internet]. Seoul
(KR): Korean Ministry of Health and Welfare, c2011 [cited
2012 April 20]. Available from: http://www.mw.go.kr

3. Korean Health Insurance Review & Assessment Service.
Medical care expense quality assessment data 2010 [Internet].
Seoul (KR): Korean Health Insurance Review & Assess-
ment Service, c2011 [cited 2012 April 20]. Available from:
http://hira.or.kr

4. Korean Ministry of Health and Welfare. Guide for regional

10.

11.

- 284 -

CardioCerebroVascular Center Project [Internet]. Seoul
[KR]: Korean Ministry of Health and Welfare, c2008 [cited
2012 April 20]. Available from: http://www.mw.go.kr.
Bradley EH, Herrin J, Wang Y, et al. Strategies for reducing
the door-to-balloon time in acute myocardial infarction. N
Engl ] Med 2006;355:2308-2320.

De Luca G, Suryapranata H, Ottervanger JP, Antman EM.
Time delay to treatment and mortality in primary angioplasty
for acute myocardial infarction: every minute of delay
counts. Circulation 2004;109:1223-1225.

Nam YH, Cha KS, Kim JH, et al. Reduction of door-to-
balloon time by new performance processes in patients with
ST-segment elevation myocardial infarction undergoing
primary percutaneous coronary intervention. Angiology
2011;62:257-264.

Blankenship JC, Scott TD, Skelding KA, et al. Door-to-
balloon times under 90 min can be routinely achieved for
patients transferred for ST-segment elevation myocardial
infarction percutaneous coronary intervention in a rural
setting. J] Am Coll Cardiol 2011;57:272-279.

De Luca G, Suryapranata H, Zijlstra F, et al. Symptom-
onset-to-balloon time and mortality in patients with acute
myocardial infarction treated by primary angioplasty. ] Am
Coll Cardiol 2003;42:991-997.

Kim JA, Jeong JO, Ahn KT, et al. Causative factors for time
delays in patients with acute st-segment elevation myocardial
infarction undergoing primary percutaneous coronary inter-
vention. Korean J Med 2010;78:586-594.

Henry TD, Sharkey SW, Burke MN, et al. A regional system
to provide timely access to percutaneous coronary intervention
for ST-elevation myocardial infarction. Circulation 2007
116:721-728.




<<
  /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


