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Dear Editor,

Recombinant tissue plasminogen activator (rt-PA) remains

the only proven therapy for acute ischemic stroke patients

who meet the selection criteria for treatment [1–3]. A small

number of studies have investigated the efficacy of rt-PA

for elderly stroke patients in Japanese and Caucasian

populations [4, 5]. According to the American Heart

Association/American Stroke Association Guidelines,

patients over 80 years of age can be selected for rt-PA

thrombolysis [6] and the Third International Stroke Trial

found that the benefit of rt-PA did not diminish in patients

older than 80 years [7]. However, the Chinese Guidelines

for Stroke Management do not recommend rt-PA throm-

bolysis for these patients, due to the possibility that it

increases the risk of intracranial hemorrhage transforma-

tion and subsequent nosocomial mortality [8]. In addition,

an epidemiological study in Europe showed that [30% of

the people included in their study who were[80 years old

developed ischemic stroke after rt-PA treatment [5]. In

China, there have been no such studies. Therefore, there is

a urgent need to confirm the safety and efficacy of rt-PA in

these patients [4, 5]. The present study aimed to reveal

whether rt-PA could be safely and efficiently used on

Chinese patients[80 years old with acute ischemic stroke.

To do this, measures of safety and neurological function of

these patients after rt-PA thrombolysis were compared with

their younger counterparts (60–80 years) who also received

rt-PA thrombolysis and patients[80 years old who did not

receive rt-PA thrombolysis.

This study was approved by the Human Research

Committee of the Sichuan Branch of the Shanghai First

People’s Hospital and written, informed consent was given

by all participants. One hundred and eighteen patients aged

between 60 and 80, and 62 patients[80 years old received

rt-PA, and the remaining 74 patients[80 years old did not

receive rt-PA but instead were treated with conventional

therapies (see ‘‘Methods’’ in the supplementary material).

Measures of safety showed that there was no significant

difference in hemorrhage transformation between the three

groups (16.9% vs 20.9% vs 21.6%, P = 0.675), nor was there

a difference in the prevalence of fatal intracranial hemorrhage

(3.3% vs 9.6% vs 7.4%, P = 0.20). The mortality prevalence

after 90 days was 11%, 22.6%, and 16.2% and the prevalence

of mortality was higher in the patients[80 years old than in

their younger counterparts. However, rt-PA did not increase

the risk of fatal intracranial hemorrhage and mortality among

patients[80 years old. In fact, these patients had a modified

Rankin score (mRS) of 0–2, which indicates a good recovery

after a stroke and the patients continued to live independently.

In the present study, we measured the efficacy of rt-PA in

elderly patients by comparing the percentages with an mRS of

0–2 90 days after onset between the groups who received rt-

PA. The percentages of patients with an mRS 0–2 were 56.8%

in patients aged between 60 and 80 years and 38.8% in patients

[80 years old (odds ratio 2.08, 95% confidence interval

1.11–3.86). The difference between these groups was
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significant (P = 0.021). This showed that the younger

patients had a better recovery than the older patients after

receiving rt-PA, as evidenced by more than half of the younger

patients being able to continue living independently after the

stroke (Fig. 1). Among the patients[80 years old who did or

did not receive rt-PA, 24 (38.8%) or 16 (21.6%) had an mRS of

0–2, respectively (odds ratio: 1.81, 95% confidence interval

0.80–4.06) (Fig. 1). There was no significant difference

between these groups (P = 0.098); however, the median mRS

was 3 (0–6) and 5 (1–6), respectively, which was a significant

difference (P = 0.008). This suggests that there is a tendency

for patients[80 years to benefit from rt-PA injection. More

than half of the patients[80 and receiving rt-PA continued to

live independently, whereas over half of the patients [80

years old who did not receive rt-PA relied on support. This is

consistent with the results of a large cohort study [9]. In

conclusion, the results of the present study suggest that rt-PA

is safe for patients over 80 years old and that these patients

receive a greater benefit from treatment with rt-PA throm-

bolysis following an acute stroke, than without.
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Fig. 1 Comparison of the modified Rankin score (mRS) among the

three groups, 90 days after treatment. The percentage of patients with

each mRS is color-coded and the percentage is shown in the color-

coded bar. An mRS of 0–2 in the patients aged 60–80 was

significantly more frequent than in both patient groups [80 years

old, but an mRS of 0–2 in patients[80 years old who received rt-PA

was not significantly more frequent than that of patients[80 years old

who did not receive rt-PA treatment.

J. Yang et al.: Analysis of the Efficacy and Safety of Recombinant Tissue Plasminogen Activator 203

123



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


		2016-03-23T07:01:42+0530
	Preflight Ticket Signature




