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ABSTRACT  PURPOSE. Fibrinolytic therapy
restores coronary patency and reduces mortality in
patients with acute myocardial infarction. Albumin is
present in most of the streptokinase formulation as a
stabilizer but it is not known whether it plays a role in
the product’s efficacy and safety profiles. The aim of
this study was to assess 90 minutes-coronary patency
of a new albumin-free recombinant streptokinase (rSK)
formulation. METHODS. Patients with ischemic
chest pain and ST-segment elevation, less than 12 hours
after symptoms onset, without contraindications for
fibrinolytic therapy, were included to receive 1.5 x 106

IU of rSK in a one-hour intravenous infusion. Angiog-
raphy was performed 90 minutes after and coronary
patency was classified according to the TIMI flow
scales. RESULTS. The study enrolled 25 patients, 59.4
± 9.2 years-old, 88% men and 92% white. The mean
time interval between the symptoms onset and rSK
infusion was 3.0 ± 2.0 hours. Patency rate (TIMI 2-3)
of the infarct-related vessel was 72% (18/25). Partial or
complete ST-segment resolution was achieved in 17
patients (68%). Hypotension and nauseas were the
most frequent adverse events. Haemorrhage or in-hos-
pital deaths were not reported. CONCLUSIONS.
This study suggests that intravenous albumin-free rSK
is a safe and appropriate therapy to get early (90-
minute) coronary patency in patients with acute myo-
cardial infarction.

INTRODUCTION

Streptokinase (SK) is a commonly used fibrinolytic
agent whose efficacy with regard to mortality reduc-
tion in patients with acute myocardial infarction
(AMI) was demonstrated in large, placebo-controlled
trials (1, 2). Long term follow up has provided clear
evidence that the early survival advantage persists for
at least 10 years after treatment (3, 4). Despite the fact
that recombinant tissue plasminogen activator (rtPA)
is preferred in some countries, SK is still the most
worldwide used thrombolytic mainly due to its favour-
able cost-benefit ratio.

A streptokinase produced by means of recombinant
DNA techniques (rSK) has been evaluated previously
in clinical trials in AMI patients. The proof-of-concept
study in term of angiography data showed a coronary
recanalization (TIMI 2 and 3) in 14/20 (70%) patients
after intracoronary administration (5). This result was
further supported by the Thrombolysis with Recombi-
nant Streptokinase in Acute Myocardial Infarct (TER-
IMA)-1 trial, a multicenter, randomized, comparative
study of rSK vs. natural SK in 224 patients (6). Both SK
were similar with respect to coronary patency at 8
days, changes in haemostasis, and anti-SK antibodies
titre and their anti-SK neutralizing activity (7). The
effect on in-hospital mortality of patients with AMI
was evaluated in the TERIMA-2 study, a multicenter,
phase IV clinical trial (8). In-hospital 10.4% mortality
was found which represents a 4% absolute and a 28.3%
relative lethality reduction as compared to a survey
made before rSK treatment was introduced.

The further extension of this treatment in the country
was monitored through an appropriate pharmacovigi-
lance system, where a similar post-marketing safety
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profile to those suggested in previous clinical trials was
observed (manuscript in preparation).

Usually, SK formulations are stabilized with human
serum albumin in an important proportion (10:1) with
respect to SK protein content. However, this agent can
pose additional safety concerns for the product. On
one hand, being a hemoderivate and despite the quality
assurance and control measures taken by the manufac-
turers, there is always a potential risk of viral contami-
nation. In fact, some regulatory agencies are reluctant
to accept albumin-containing products. On the other
hand, albumin can form complexes with other macro-
molecules (9), which increase their immunogenicity
(10). This has been found for streptokinase (11). There-
fore, a stable albumin-free preparation has been
recently developed. This pilot study was conducted to
assess the coronary patency at 90 minutes as well as an
overall safety profile of intravenous albumin-free rSK
formulation in patients with AMI.

METHODS

The study was performed at the Institute for Cardiol-
ogy and Cardiovascular Surgery (ICCS), a tertiary-care
facility. Patients, any age and gender, were eligible if
they had thoracic pain of suspected ischemic origin
lasting between 30 minutes and 11:30 hours, not
relieved by nitro-glycerine, and ST segment elevation
(>1 mm in 2 limb leads and/or >2 mm in 2 precor-
dial leads) in the electrocardiogram (ECG). Main exclu-
sion criteria were those described in previous trials of
rSK in AMI patients such as haemorrhage-risk situa-
tions, diastolic blood pressure > 110 mm Hg, systolic
blood pressure < 95 mm Hg, and antecedent of strep-
tokinase administration within the past 6 months.
Patients with contraindications for coronary angiogra-
phy on admission were not included either.

The study was approved by an independent Ethic
Committee and by the Cuban Regulatory Authority.
Written informed consent was asked for coronary
angiograms but not for the thrombolysis, following
the procedure adopted in the GISSI (1), and previous
TERIMA trials (6, 8), since it was thought that the
patients` or their relatives` psychological status would
not allow them to be in adequate conditions to give an
appropriate answer and also because the efficacy and
safety profile of rSK compared to natural SK were sim-

ilar in the previous trials (6, 12). The study complied
with the Declaration of Helsinki.

All patients were treated with rSK (Heberkinasa,
Heber Biotec, Havana) formulated in albumin-free
preparation at 1 500 000 IU diluted in 100 mL saline,
through a peripheral vein during 1 hour. Oral acetyl
salicylic acid and beta-blockers were administered
when there were no contraindications, while other
drugs were left to the attending physicians’ criteria.

At least the following ECG traces were obtained: base-
line, 60 minutes after the start of infusion, after coro-
nariography, 24 h, and then daily up to five days.
Serum creatine kinase was measured during 3 days to
confirm AMI diagnosis in patients with non Q-wave
infarction. AMI was confirmed when new Q waves
appeared in the ECG or when the enzymes increased
above twice the upper reference value. Clinical evalua-
tion was done daily while in-patients.

Primary endpoint was coronary patency at 90 minutes.
The coronary angiograms were performed by mem-
bers of the ICCS Cardiovascular Haemodynamic
Group. The films were reviewed and the coronary
patency was classified according to the TIMI flow scale
(13). Percutaneous transluminal coronary angioplasty
with stent implant was performed after the 90-minute
angiogram in patients who had less than TIMI 3 perfu-
sion. Secondary endpoints were ST-segment elevation
regression at 90 minutes, complete chest pain resolu-
tion, death and reinfarction while in-hospital. The ST
segment resolution was classified as complete (≥ 70%),
partial (30-70%) and no resolution (< 30%) (14).

Adverse events were identified by patients` direct eval-
uation during and after SK administration. A qualita-
tive assessment was used to classify the causal
relationship as definite, probable, possible or doubtful
(15). The severity of the adverse events was classified
upon three levels: (a) mild, if no therapy was necessary,
(b) moderate, if specific treatment was needed, and (c)
severe, when hospitalization or its prolongation was
required, and if the reaction was life-threatening or
contributed to patient’s death. Arterial hypotension
was diagnosed when systolic pressure decreased below
90 mmHg or when a 20-mmHg reduction (as com-
pared to basal values) was noted during the infusion or
up to 2 h afterwards.
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Data were double entered and validated on Microsoft
Visual FoxPro version 5.0 and then imported into
SPSS version 11.5 for further analysis. Continuous
variables are expressed as mean ± standard deviation
or median ± interquartile ranges. For this pilot study,
25 patients were chosen as the sample size in order to
get the first estimation of thrombolytic efficacy and
safety. This size permitted to estimate an expected 0.7
± 0.2 patency rates (95% confidence interval).

RESULTS

Patient characteristics

Twenty five patients were included, of whom 22 (88%)
were male and 23 (92%) were white. The baseline char-
acteristics are shown in Table 1.

Table 1: Baseline characteristics of patients.

The main causes of non inclusion were patients´
admission after 12 hours of symptoms onset and haem-
orrhage-risk conditions. AMI was confirmed in all
patients, 16 (64%) with Q-wave and the rest by
enzymes only. Age ranged between 30 and 82 (59.4 ±
9.2) years. Mean time interval between symptoms
onset and SK infusion start was 3.0 ± 2.0 hours. Infe-
rior wall infarction was the commonest (60%). Diverse
risk factors for coronary artery disease were identified,
leaded by arterial hypertension. All patients were clas-
sified as Killip class I at inclusion.

Efficacy

All patients completed the coronary angiography
study successfully without complications and had an
assessable TIMI flow. The median time interval

between thrombolysis and angiography was 90.0 min-
utes. In one patient, angiography was delayed up to 14
hours because of arterial hypotension. The infarct was
related to the right coronary artery in 56% and to the
left anterior descending artery in 36% (Table 2). 

Table 2: Summary of outcomes.

Patency rate (TIMI flow 2 + 3) of the infarct-related
vessel was 72%. The 95% confidence interval for this
estimate is 53 – 91%. Partial and complete ST-segment
resolution in the electrocardiography at 90 minutes
was observed in 8 (32%) and 9 (36%) patients, respec-
tively. Complete chest pain resolution after SK treat-
ment was achieved in 17 (68%) patients. All patients
were alive at discharge. Other cardiovascular events as
reinfarction, cardiogenic shock or heart failure, were
not observed.

Safety

A total of 18 adverse events were described in 10
patients. Hypotension (20%) was the most frequent
adverse event and its appropriated control included
infusion rate reduction, Trendelenburg’s position and
volume expansion. Other adverse events, observed in
more that one patient were nausea, vomiting, tremors,
chills and bradycardia. Haemorrhage, which is one of
the most significant complications of fibrinolytic ther-
apy, was not found. Streptokinase was well tolerated
and only one patient required discontinuation of infu-
sion because of arterial hypotension. Although this
patient received about half of the recommended dose
(700 000 IU), angiography assessment at 14 hours after
infusion showed TIMI 3 flow associated with complete
ST and chest pain resolution (Table 3).
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Table 3: Adverse events.

Ten (55.5%) adverse events were classified as mild,
whereas 7 (38.9%) were considered as moderate. One
patient with ventricular fibrillation had the only severe
adverse event. It was managed adequately after treat-
ment with cardioversion and epinephrine. All sus-
pected adverse events were assessed as being probably
or possibly associated with the study medication.

DISCUSSION

This clinical trial was carried out to study the effect of
an albumin-free formulation of rSK on coronary
patency at 90 minutes in patients with AMI. The
results of this initial experience, suggest that the albu-
min-free formulation of rSK is an efficacious therapy
to generate early coronary permeability.

Coronary patency for an albumin-containing formula-
tion of rSK was evaluated both after intracoronary and
intravenous routes of administration. In the latter, a
67.1% of TIMI flow 2 and 3 was achieved in the coro-
nary angiograms performed between 5 and 10 (median
8.0 ± 2.7) days after thrombolysis (6). However, this
was a late evaluation and other factors apart from the
pharmacological thrombolysis could have influenced
on the patency rate. The present study is the first
report of early patency after intravenous infusion with
this product and the results (53 – 91% patency rate) are
consistent with the literature. A recent pooled analysis
of several trials reports a 48 – 55% patency rate 90 min.
after SK intravenous infusion (16). Early restoration of
coronary flow through the infarct-related artery results
in improved ventricular performance and lower mor-
tality among patients with AMI (17). Time between
symptoms onset and treatment is a critical variable for
success of thrombolysis (18), and could be a factor that
influenced favourably the results obtained in this
study.

The most common adverse event associated to rSK
therapy was hypotension. The rate of this event is in
accordance with those described in previous studies for
the albumin containing formulation, where 20-24% of
patients experienced this reaction (6, 8). Hypotension
has been described as a transient event that may be
related to the rate of SK infusion (19, 20), and it is rec-
ommended to reduce the infusion rate as initial man-
age. This event may also be explained by the
pathophysiology of AMI or by other commonly used
concomitant drugs, therefore it was difficult to estab-
lish a causal relationship with the study medication.
Other important adverse events were arrhythmias,
which have been considered as reperfusion sign during
thrombolytic therapy (21), but are also a significant
complication in the course of AMI. Haemorrhage,
which is one of the most severe adverse reactions of
fibrinolytic therapy, was not observed.

The new formulation will certainly solve the disadvan-
tage related to the use of a blood derivative as a stabi-
lizer. In this way, the product will only contain highly
purified, known-composition components. Addition-
ally, the formation of aggregates between rSK and
albumin would also be avoided. These aggregates can
enhance the immunogenicity of rSK, as has been
described for other recombinant proteins such as inter-
feron (9, 10). In fact, a significant raise of anti-SK anti-
bodies and neutralization titres lasting for 6 months or
more have been reported after infusion of albumin
containing formulations of both recombinant and nat-
ural SK (7). These antibodies can cause allergic reac-
tions or even neutralize a further SK dose with the
subsequent decline in effectiveness. Interestingly, aller-
gic reactions were not reported in this study versus
approximately 2 – 6% with albumin-containing SK for-
mulations (1, 2, 6, 8, 22), although a larger trial is
needed to confirm this potentially better safety profile.

Even though it is recommended to use other throm-
bolytic agents such as rtPA in patients who present
early after onset of chest pain or symptoms and in
those with previous administration of streptokinase
and at low risk of intracranial hemorrhage (23), this
product is much more expensive than SK and not all
countries can afford its general use, specially those
with a general health reimbursement policy. That is
why; SK is the first-line thrombolytic agent in many
countries.
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The favourable efficacy/safety profile achieved with
rSK in this and previous studies, together with the ade-
quate cost, justify the extent of this treatment in clini-
cal practice as preference reperfusion therapy for AMI
patients. A large controlled study is needed to confirm
the results obtained with the new albumin-free formu-
lation. Also, the national, spontaneous reporting-base
pharmacovigilance program for streptokinase will give
further information concerning the safety profile of
this drug.

ACKNOWLEDGEMENTS

The Center for Genetic Engineering and Biotechnol-
ogy, Havana, supplied all the streptokinase used in the
trial.

REFERENCES

[1] Gruppo Italiano per lo Studio della Streptochinasi
nell'Infarto Miocardico. Effectiveness of intravenous
thrombolytic treatment in acute myocardial infarc-
tion. Lancet, 1:397-402, 1986.

[2] ISIS-2 (Second International Study of Infarct Sur-
vival) Collaborative Group. Randomised trial of
intravenous streptokinase, oral aspirin, both, or nei-
ther among 17,187 cases of suspected acute myocar-
dial infarction: ISIS-2. Lancet, 2:349-60, 1988.

[3] Franzosi, M.G.; Santero, E.; De Vita, C.; Geraci, E.;
Lotto, A.; Maggioni, A.P.; Mauri, F.; Rovelli, F.; San-
toro, L.; Tavazzi, L. and Tognoni, G., Ten-year fol-
low-up of the first megatrial testing thrombolytic
therapy in patients with acute myocardial infarction:
results of the Gruppo Italiano per lo Studio della
Sopravvivenza nell'Infarto-1 study. The GISSI Inves-
tigators. Circulation, 98:2659-65, 1988.

[4] Baigent, C.; Collins, R.; Appleby, P.; Parish, S.;
Sleight, P. and Peto, R., ISIS-2: 10 year survival
among patients with suspected acute myocardial inf-
arction in randomised comparison of intravenous
streptokinase, oral aspirin, both, or neither. The ISIS-
2 (Second International Study of Infarct Survival)
Collaborative Group. Br Med J, 316:1337-43, 1998.

[5] Llerena, L.; Llerena, R.; Rodríguez-de la Vega, A.;
Valdés-Rucabado, J.A.; Fernández-Felipe, R. and
Rodríguez-Bereau, C., Trombolisis intracoronaria
con Estreptoquinasa Recombinante (SK-R) en el
infarto agudo del miocardio. XVII Congreso Nacio-
nal de Cardiología, Guadalajara, Jalisco (México) Sep-
tiembre 29-Octubre 3, 1991.

[6] The TERIMA Group Investigators. Multicenter, ran-
domised, comparative study of recombinant vs. natu-

ral streptokinases in acute myocardial infarct.
Thromb Haemost, 82:1605-9, 1999.

[7] Mainet, D.; del Rosario, M.; Toruncha, A.; Prats, P.;
Valenzuela, C. and Lopez-Saura, P., Similar, more
than 6-months persisted, antibody and neutralizing
activity responses in patients with acute myocardial
infarction treated with recombinant or natural strep-
tokinase. Fibrinolysis & Proteolysis, 12:301-9, 1998.

[8] The TERIMA Group of Investigators. TERIMA-2:
national extension of thrombolytic treatment with
recombinant streptokinase in acute myocardial inf-
arct in Cuba. Thromb Haemost, 84:949-54, 2000.

[9] Braun, A. and Alsenz, J., Development and use of
enzyme-linked immunosorbent assays (ELISA) for
the detection of protein aggregates in interferon-
alpha (IFN-alpha) formulations. Pharm Res, 14:1394-
400, 1997.

[10] Braun, A.; Kwee, L.; Labow, M.A. and Alsenz, J.,
Protein aggregates seem to play a key role among the
parameters influencing the antigenicity of interferon
alpha (IFN-alpha) in normal and transgenic mice.
Pharm Res, 14:1472-8, 1997.

[11] Lopez, M.; Gonzalez, L.R.; Reyes, N.; Sotolongo, J.
and Pujol, V., Stabilization of a freeze-dried recombi-
nant streptokinase formulation without serum albu-
min. J Clin Pharm Ther, 29:367-3, 2004.

[12] Toruncha, A.; Torres, W.; Mora, E.; León, L.;
Padrón, N.; Castañeda, M.; Martínez, M.; Pardo, A.;
Zamora, R.; Galhardo, M.; Pérez, A.; Banasco, J.;
Jiménez, R.; Fariñas, H.; Mainet, D.; Sorell, L.;
Estrada, M.P. and de la Fuente, J., Comparative clini-
cal trial in patients with acute myocardial infarction
using recombinant and natural streptokinase. Biotec-
nología Aplicada, 9:289-91, 1992.

[13] The TIMI Study Group. The Thrombolysis in Myo-
cardial Infarction (TIMI) trial. Phase I findings. N
Engl J Med, 312:932-6, 1985.

[14] Schroder, R.; Dissmann, R.; Bruggemann, T.; Wegsc-
heider, K.; Linderer, T.; Tebbe, U. and Neuhaus,
K.L., Extent of early ST segment elevation resolu-
tion: a simple but strong predictor of outcome in
patients with acute myocardial infarction. J Am Coll
Cardiol, 24:384-91, 1994.

[15] Naranjo, C.A.; Shear, N.H.; Busto, U., Adverse drug
reactions, in: Kalant H, Roschlau WHE (eds) Princi-
ples of medical pharmacology, 6ta ed., Oxford Uni-
versity Press, New York, pp 791-800, 1998.

[16] Ohman, E.M.; Harrington, R.A.; Cannon, C.P.;
Agnelli, G.; Cairns, J.A. and Kennedy, J.W., Intrave-
nous thrombolysis in acute myocardial infarction.
Chest, 119:253S-77S, 2001.
376



J Pharm Pharmaceut Sci (www.ualberta.ca/~csps) 7(3):372-377, 2004
[17] The GUSTO Angiographic Investigators. The effects
of tissue plasminogen activator, streptokinase, or
both on coronary artery patency, ventricular func-
tion, and survival after acute myocardial infarction.
N Engl J Med, 329:1615-22, 1993.

[18] Fibrinolytic Therapy Trialists' (FTT) Collaborative
Group. Indications for fibrinolytic therapy in sus-
pected acute myocardial infarction: collaborative
overview of early mortality and major morbidity
results from all randomised trials of more than 1000
patients. Lancet, 343:311-22, 1994.

[19] Lew, A.S.; Laramee, P.; Cercek, B.; Shah, P.K. and
Ganz, W., The hypotensive effect of intravenous
streptokinase in patients with acute myocardial inf-
arction. Circulation, 72:1321-6, 1985.

[20] Lateef, F. and Anantharaman, V., Hypotension in
acute myocardial infarction patients given streptoki-
nase. Singapore Med J, 41:172-6, 2000.

[21] Carabello, B.A.; Spaan J.F., Thrombolytic therapy in
acute myocardial infarction, in Comerota AJ (ed),
Thrombolytic Therapy, Grune & Stratton Inc.,
Orlando, pp 165-87, 1998.

[22] The GUSTO investigators. An international ran-
domized trial comparing four thrombolytic strategies
for acute myocardial infarction. N Engl J Med,
329:673-82, 1993.

[23] Antman, E.M.; Anbe, D.T.; Armstrong, P.W.; Bates,
E.R.; Green, L.A.; Hand, M.; Hochman, J.S.; Krum-
holz, H.M.; Kushner, F.G.; Lamas, G.A.; Mullany,
C.J.; Ornato, J.P.; Pearle, D.L.; Sloan, M.A. and
Smith, S.C. Jr, ACC/AHA guidelines for the man-
agement of patients with ST-elevation myocardial
infarction--executive summary. A report of the
American College of Cardiology/American Heart
Association Task Force on Practice Guidelines (Writ-
ing Committee to revise the 1999 guidelines for the
management of patients with acute myocardial inf-
arction). J Am Coll Cardiol, 44:671-719, 2004.
377



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


