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blind study. With
infusion or bolus wers co

aftar starting
clinically for 4 more days. On tha first days
of treatment heparin infusion significantly Patients and methods
decressed tha fraquancy of angina (by 84-84%).  patients
apisodes of silent ischaemia {by 71-T7%), and tha
overall duration of ischssmia {by 81-86%). Heparin
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Effect of heparin, aspirin, or alteplase in reduction
of myocardial ischaemia in refractory unstable
angina

G1AN GASTONE NERI SERNERI Gran FRANCO GENSINI
LOREDANA POGGES! FRANCESCO TROTTA
PIETRO AMEDEQ MCDESTI MaRIA BODDI  ALDO IERI
MASSIMO MARGHERI  GIAN CARLO CASOLO  MAURO BINI
CARLO ROSTAGNO MARINO CARNOVALI ROSANNA ABBATE

389 out of 474 inpatients with unstable angina anuthrombogic  therapy was evaluated by considering
were monitored for 48 h and 87 of thesa were anginal atracks only andmtsilmtisdamﬂccpisods,whi&
found to be refractory to conventional antianginal occuy at high frequency (50-80%) in such patients.** Silent
trestments and entered & randomised double- ischacnia is associsted with & poor P
the initial protocol heparin incrensed risk of sudden death ** Since most episodes of

rognosis*® and with

rad with aspirin; ud:mmuympcunlﬁc.me&equmcyoimgimmy
with 8 modified protocol, heparin infusion, the not reflect the severity of i is ' We have investgated
best of these three trestments, was compared the efectivencss of heparin, aspirin,
with sltapiase. Patients were monitorad for 3days  therapyon anginal attacks snd on silent ischaemia in patients

and thrombolytic

treatment and then obearved wiﬂ:mgimreﬁ-mymmumﬁomlmmm.

474 paticats admitied with unswble angina (defined a5 rypical
d:enpdnocnrrinuumurunmkﬂmmeﬂ'mauoﬁnmdwith

bolus and aspirin wars not effective. Alteplase ST :

Z reversibie wm«wduuolnmv
non-lig-mﬁmnt] reductions on the B0 s after ] point, or 8 $iny gle episode of chext pain Iasting 20 min or
first day only. Only minor biseding complications  jonger with scrum concentrations of creatine kinase less than rwice

caused small {

occurrad.

unstable

Lancet 19980; 335: §15-18. qimdemﬁhwmmdhﬂmﬂhbdmmm

Introduction

Can sntithrombotic therapy contro} myocardial ischaernia? ADDRESS Clinica Medica 1. University of Florence. Florence;
Heparin infusion but not aspirin alleviated refractory and Cardialogy Unit. St Pater Hospital, Fucecchio, Italy {Pral

G. G, Neri Semen, MO, G. F. Gengini, MD, L Poggesi. MD. £. Trotis, MD,

SRR L A

1 1 H = o
angina,' but intracoronary Of IDEEVENOUS  p A Modest. MO. M. Boddi MO A leri. MD, M. Marghern, MD.
thrombolvtic therapy has produced equivocal results in G € Casolo. MD, M Bini. M0, C. Rossgno, MD, M. Camovali. MD.
unstable angina?? In these studies the cffectiveness of R Abbate, M) Camespondence to Prof G. G Nen Sernen
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TABLE Ili—RESPONSE TC HEPARIN INFUSION OR BOLUS OR
ASPIRIN

"Run-in davs‘ Treatmeni days Mean

(5D} %
— 1 \ 2 ]| 3 | 4 l: 5 Iducrease'
Aaguna ] ! |
Hepann mfusion bl o] ozoo2 v, ML
Hepann bolus |2 a1 e 3303 1
Agpnn IR 19| 18 | 1885
Silant ischasmic episodes | i | |
Heparin infurion | 62| 3] =0 [ 1T 24
Heparin bolus 56 56] 45 46 | qs|1o\|1
i 61 54 46] -1'6'| 49]]3{32}
7otal 1schamic episodes | :
Hepann infusion I 00| 90| A7 a0 - 1B 78D
Hepann bolus Pl S| oeal o4 Loeel B
Aspirm boagl 76| el 65! & | 45726
tolal duration ischagma fmin} ] i i |
Heparin infusion /1135 | 1061 | 178 | 245 193 | B1:33
Hepann bolus ' B78 %E.ITSO'&QE TTe 123 43
Aspirin | gag! me1| 732 T T 14723

+Tampaied with oy 2

weatnent  period  (p<0-0001). The decrease after
intermiment heparin was less (70 {2:25] ws 52 [1-86]),
p<0:0001). TxA, producpon by platelets was unchanged
after heparin infusion (184-1 (531} vs 1819 [54-7] ng TxB,
per 10" platelets). Aspirin réamnent inhibited TxA,
producton by 97 (2-8)%. After stopping monitoring 17
patients had angina) episodes again.

Heparin infusion or altepiase

Before treatment the two groups were similar {table V)
As in the first group of patents infused with heparin,
hcpaﬁninfusioninthismdgmupdcmscddmnumbcr
ofoﬁgimlmsdmandﬂmenmnbermddunﬁonofischmﬁc
episodes significantly (p<0-001). Aleplass only slightly
affected these variables. The number of anginal anacks Ws
reduced by alteplase on the infusion day only (not
si@iﬁﬂﬂt).OndlYSH,thcnmbﬂofmﬁnﬂm
nnunedmbudinevﬂua.hftcrmemdofmﬁnuous
monitoring angina occurred in 19 patients after recsiving
alteplase compared with 3 in the heparin group.

FPA levels incressed signi immediately after
thrombolysis with alteplase (from 646 [1-95] to0 826 (2-25]
nngln6h,p<0-0001),h.n renumed m baseline on the
following days. Fibrinogen levels decressed significantly
(from 294-6 {131 7)o 1740 [45-2) and 1868 (48-2] mg/dl,
after 6 snd 12 hours, respectvely; p<0-0001). FDP

TABLE IV—RESPONSE TO HEPARIN INFUSION OR ALTEPLASE

Run-in Tragument
days days* Maan
(SD) %
—_ 1 2 3 | 4 | 5 |cecresss
Angina
Heparin 2l 36| 12| 5| ofseaeD
Abeplase 21 23 g| 19| 2917430
Silent ischeemic &pisoles
Heparin s¢| so| 13| 14] 8| TPEED
s1| 73] 71} 47| 36| 30245
Tatel ischaamic 8pisades
Heparin w2 | el 25 19| 8800100
Ahcplase 73| 94| so| es| 65127(87)
Total duration of ischaemia fmin)
Hepann 901 |1076| 253|148 | ¥ 16 (9°6)

Aheplase 943 | 1201 lxﬁ1831

736 | 23 (204)

'Hmmluudnnd.ﬁ:!-ilﬂlominh—dluhﬂ 12nofdeyd

T) pical udds reductivh

s _;‘
i@ 6% (SD 6,4%)

pe BN
days 47 _—%——-
01 00001

=t T T T T t
0 02 03 05 0¥ 1.0
()64du tativ theparin infusion vs ather trealments)

T pical véds reductivn
TI% (SD 4.5%)

Ddds retio for heparin infusion varsus other trestmants for
recurrence of angine.

Dads ranc of unmy = no treatmant eHect Honzonal line=95% C!

increased from 82 [4-4} 1o 1920 {155:1] and 832 [39-4]
ng i, after 6and 12 hours, respectively; p< 0-0001). TxA,
production by platelets was not affecred.

The relagve risk of therapeudc failure (recurrence of
angina; was significandy lower for hepann infusion for the
first 3 davs and the final 4 days of treamment (figure).

Other events

During the 7 days after the stan of treatment, there was ]
non-fatal infarcoon in the aspirin group and | death from
infarcoon in the alteplase group. A1 the 1 month follow-up
\dsit 3 additional myocardial infarctions were recorded and 2
patients had died. 27 patients undeywent COronary artery
bypass graft and 17 underwent PTCA (approximately
equal numbers in each group). Abnormal coronary anatomy
and the occurtence of symptomatc or silent myocardial
ischaemia were the main indicatons for myocardial
revascularisation.

Side-effects

side-cﬂ'cc:sw:ﬁnﬁted.ﬂomimnblecdingmubwved
wimhcpaﬁn:ithahoontinumsinfmionorihbolus;inz
paﬁmmmnecchyimwutmted.Bpuﬁmtxm
mu:ivednkcphschndpainftﬂsponmw\nmym(inl
pnﬁmtmmenhdummmdmzanthethiﬂﬁ)mdh:ll
othﬂpiﬂmanﬂp‘bkbleedinxatrhchiecdmshc
occurred. Blood ransfusions were never i

Discussion
Hepatin administered by continuous intravenous infusion
dgumadmcnumbuofmghulmndumd silent ischacmic
episodes; and rcdumd&mmmﬂdaitydmﬁonoﬁsdmﬁl
inpaﬁmtsuimmsublcmﬁmymgimmefﬁacyof

generation. ‘

Aspirin did not significantly affect the number or
durarion of ischaemic episodes despite almost complete
inhibition of platelet TxA, production. The ineffecrivencss
of aspirin on my¥ ial ischaemnia indicated that thrombin
generaton rather than platelets has 2 prirnary sole in the
maintenance of ischaemia in unstable angins.
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TABLE |—ENROLMENT

S

— ] No
Aamined with unstuble engina : 474
Exciuded belore ran-in ' 5%
Excluded dunng run-in 21
Inchuded Wl

~hgedove: 15 (10} recem gasiroinestinal 7 o penounnany |61 bleeding BteoxE
withun previous € months (11} myocardia’ InimICion 1IN PrEviDJE 3 weeks (10
UNEORIFGIBG Eevare hyperienson 111] oré snucosgulant therapy (g1 rete
surgery firaums (3} comupindications 1o BEp- Of hepann 18}

+Eaw rechaemic apiscces [295) myeocardal mfarzion (1)

60 mmg of more, nifedipine 40 mg or mMoTE, and if not
contraindicared, metoprolol 100 mg ot more, all doses per day.
Other medicatans Werce admirustered when necded. Any pre-
randomisation UeAUTIent Was conunued throughout the srudy, 1
chest pain persisted oF recurred nitrates WETE given sublingually o7
nitroglyveenn was infused,

75 patients did not stan e run-n perind tble 1), 399 patents
entered the run-in after having giver informed consent. At the end
of the run-in period only those panents who had had at least 3
ischsemiccpisodesorlmgimlamckhsdnszﬁormmminduﬂns
the previous 24 h were defined as having refractory gngina and
entered into the study. Thus 97 ‘24% patents wert randorrosed
trable 11). The patienis’ characteristics were sumilar berween groups,
ncluding  hiswary of coronary SUrgery and angoplasty,
hypeniension, diabees, and smoking, the results of coronary
angiography, and cholesierol levels.

Study design and reatment

The run-in period was 2 davs, the observation period was up wi
diys, and follow-up was far up to g monath. The study was
Souble-blind. The initial protocol aliowed for randormisaton o
nh:ummmtgrwpi:hepaﬁnhﬁm,hepﬂiﬂbyrepawd
mm,mmmmmmmm}m
a\-nihblc.lheprmocolwuaodiﬁedudlﬂm.aﬁubruhnu}n
codes, the most effertive
compared with aleplase. Plxzbowunotusadbecnuuufthc
petients’ ith and because rnyocardial ischpernia  was
objectively assessed by oonbnuous mOnITaring.

Hcpm'inmd‘pirhlmadnﬁniﬂemdfur?da}smpaﬁmtswhﬁ
dldrﬂhﬂth:itud?l{cpﬂmwwfmedmvmuﬂypmml
doummfdhwedbyltmm,'h.nddndmewsadiuswdw
maintain 8 parcal X :‘:m(l"['!"]l-s-.ztimethseﬁnc
Hepuinwup‘vcnhnsnﬁnmﬂ!‘by
mmmmuﬂmmm.mpﬁmumm

baseline,

of the haemostasis laboratory who kncw the treatment endes) Was
&hyad.BuﬂadaspﬁnusWﬂﬁmﬂynﬂSmpﬂ
day. Alteplase was adrinistered by infusion over 12hoa ol 175
rng!kg;O-'?Smg_’kgwhfusedduﬂnnhcﬁmhmu.O-S mg kg over
thenen4 h,andO-Sma,*k;dmmeﬁmlTh.E\trypﬁml‘sdrus
package i the scive drug and suitable durmnmy
preparatons.

Assessments

unsdmedmirurm-hmdmdaysl-}ofmm\mLOnh'
progressive ST segment displacements (201 mV) lasting a1 least
60 s were considered evidence of snginal sracks and silent ischeemnic
episodes. Myocardial infarcrion was diagnosed on the basis of
tvpical chest pain unrelieved by nitroglycerin and lasung 30 rnin of
more with pew ST-T changes or Q-weves and new doubling of
haseline levels of creatining kinase with sbnormal MB levels.
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TABLE I—PATIENTS WHD ENTERED RUN-IN PERIOD
_______—————_F___‘—___

! {nstial protocal

| Moded protoco!

1

! Hepann1 Hepann \ Hepaun |
Imiusluni bous | Aspifin | \mfusian | Altepipse
— I(n-?‘l).[n-Tﬁ};in"lm_fr‘"g] {n=201

Age SD, ¥r , B8 io2.6. ] o b 819 | o~
M F , 185 \ 153 154 1 145 s
Previous angina At wo |13 TR
Previous myocardial l | i

infarcuon I | 8 | ¢ 5 18

aurnber of docurnented anginal atacks afier S1GppPINg COALINUOUS
MONJIoNNg Wis recorded. Pagems withdrew from the study if thev
had an sngina artack afier the end of contnuous MORITOrNg
Withdrawn pagents were then treated with the medicaton judped
rmost suitable by the medica) staff.

Patients were foliowed up for up to a month after randommusation
and the number of infarctions, deaths. and coranary ariery Dypass
grafting ‘and percutanceus translurmnal - coronany anproplasTy
TFTCA) procedures were recorded. A&l pauents had coromam™y
angiography!? and lesions were assessed. M

Bleeding complications were monjtored clinically and by senal
measurement of hsemoglobin and hacmatocmt. Severe bleeding
was classified as intracranial haemorrhages or haernorrhages jeading
1o a decrease 1 haematocrit of 10% or more:

Blood samples were obuined irnmediately before sarung
reaument and, usually, 6 and 12 h thereafier, and then once daily
throughout the study 17 days). We assayed: PTT {‘Pathromun’,
Behringwerke), fibrinogen *Mulgfibren', Behringwerke
fibnnogen degradadon product (FDP, “Thrombo-ellcotest .
Wellcome), and fibrinopeptide A FPA; ELISA, Boehzinger, > **
The coefficents of variation for the FPA assay were finre, 5:9%0
and (intex) 7-8%. Platclet thromboxane A, [TxA L production w3s
assaved as TxB, (New England Nuclear)'" in plateler-rich plasma
stimulared with S NIH 1/ml thrembin '

Statistics
We used analysis of variznce for repeated measurcs with 3
split-plot design for differences Tthi
Wmuﬂm&wnﬂﬁhof\mnﬁuw:had
assessed the homogeneity of variances by Levine's est." Mulnople
i mumpwpsmﬁoncwithTukcy‘sm
Relagive risk {odds mio)d'mﬁ.ilmw:vﬂm:d by the

Results
Heparin infusion, heparin bolus, o aspirin

During the nun-in period (days 1-2) the groups were
similar dinically (mble 1113, Afier infusion of heparin there
were significant decreases in the number of anginal armcks
mdofsilcmmdwuliudqmﬁcepisodcs,mdinmctotal
dunﬁmofi;chemiau:npamdwidlﬂwomcrmmzps

the first dav of
treatment) in this group. After continuous MONITOTNE Was
stopped anginal artacks recurred in only 4 of 21 patients
during the subsequent 4 days of wesmment (d2ys 9
Angina recurred on these days in all patients who received
bolus heparin and in 17 of 19 patients wha received aspirin
fp< 0-0001 berween groups).

Plasma FPA levels also decreased from 68 (223, ng mi
during the run-in period 10 3.0 10:97) ng ml during the

v g e

R

ey - T
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Alteplase 1ended © decrease the frequency iof angina un
the day of nfusion only, but was ineffective in lowering the
number or overall duration of ischaemic episodes. The same
preparation of alteplase at the samé dosage has been shown
to increase coronary pateney and induce a temporary clinical
improvement.*  However in that study. full heparin
anticoaguianon was alse included so the Teal cfficacy of
thrombolytic therapy Per s¢ could not be established. In
other unconurolled studies of small numbers  of
patentsf2e thrombelytic treatnent with intermitient
heparin produced limited and erratic clinical improvement
that was not usually gssociated with consistent changes int
angiographic corenary stenoses. 1 hius. thrombolytic
therapy In unsable angina is probably indicated in speaal
condinons™ and appears o be effective onhy if gven with full
anticoagulation.* However, such co-administration does Dot
se¢em 1o confer advantages OVET hepan infusion alone,
whereas the hagmorhagic rigke are igher.

The effectiveness of heparn and the lack of efficacy of
alieplase suggest that the acute effect of heparin is not
arribumable 10 i activity On Intraceronary thrombus
growth but rather O the inhibition of thrombin formatiorn.
Necropsy™ and angioscopic observanons™** have shown
that refractory unstable angina is often associated with
plaque Fssuring or ulcerauor, which can easily Tigger loczl
formation of thrombin sufficient to cause i3
contraction in the absence of endothelium #73*

Our results indicate that the role of thrombin activaion n
the pathOgenesls of unstable angins is impoTtant compared
with platelet aggregation. Clinically heparin by condnuous
infusion is a PromphL effecave, and safe treatment for
myocardial jschaemia in unsiable angina refractory 1©
conventional reauments.

This sudy wee pardy B grant from e Consiglo Wazionak
delle Ricerche (87 .00382.56), Rome. We thank Bochringer Ingelham for
supplying alteplass.
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ﬁuithuhnzhmhunmdnmﬁvsd\vutmm
mmdmdiousmcl,sitissaidwposu‘put

does this nut remnforee :hen-smwhmitisdebﬂimedbyfau:ue.
bmzhuiulsoquimtemponrilythemo(hmdmdmi:ni
md.hha.ﬂumﬁvufmumdyam'powdﬂedkohmlimd
mmmmmmnmma-s%ofam
wiihvu'yﬁtﬂemﬁn(nbwll-s%).bdnamuchminﬂﬂ

Audﬂm'deicinemmem-Mﬂ,inwhiﬂ:duwﬂm
swmwndudhnhmnmﬁbemdnpand'dn
soldiers’ ratons as @ pmtnti\'!cfﬁligucmlmxﬂmdﬂ-ﬂt
mentions @ test made during the manocuvtes of the Sixth Army
Corps,modm inytances, in support of his staternent. From
these facts there secms every dunocofkohbemmgmmof
nmnpow_crfu!riva:ofteaandmﬂce,aswcll 25 @ subsutute for
so-called “'pick-me-ups.”

(From The Lancat of 10 May 1B890)
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