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lntroduction

Cllfdiac allograft vi:&Sculopl!.thy (CA V) still i$i tl mWn caUi)e of mortality
and morbidity ISf~'1"hcnrt t1'811splcrntation with poor prognosis (1). Scarcity
or don()f organs nnd bad predictions after rClran~plantation demllnd a
cuncept tu secure ~uccess of ttlUJsplantlition. CI1J'diologic interVentionsl
anCQSUrnR nrc associuted with Ci high rate of reocclusion. ilnd rernain symp­
lnmllt!c. Scveral randomiged controJled trials (2. 3) hnve demonstraled
[hat thc prevenLivc use of HMG-CoA I'educta:se inhibitors (-st.atins) reduces
lhe incidcnce of CA V and aeute rejeclions. a~ weH.

Bc~jdes cholestero1. variOll.~kinds of endQthelial i~juries Reem to accounl
Co!"the rapid devclopmenL aod faUl! prosression of the disease promoting
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11 per!;iSLCntprothromtx.1uc netivation (4, 5, 6) \\'ith ensuing deposition of
fibrin in the microvasculaturc.

We assumed that a. therupeutic concept of an .aggressive, consjstent
reduclion of plasma fibrinogen and cholcsterol could reverse or rniLigate
the progression of CA V. Such Q rc:duction can be a.chieved hy a combination
of hcpörin-medjntcd extrocorpocoül LDUfibrinogen precipilatlon (H.E,L.P.
apheref)is) aod sLatins.

Thjs combined treatment e.Jready proved hcneficial in thc prevention
ur CA V (7), pert'orming heUer than liLatins wone. because the benefit
uppeared [0 hc mainly l'Clau.'ti10 the drastic fibrinogen reduction. In the
prcscOl !;lUUYwe analysed the daw from clcv~n centres from Ocnnany
an<!Switzerlnnd including all CA V pationts world wide ever being treated
with H.E.L.P. Ilphcrcsis and s(oun!;, We wiIJ !$how th.n.t the combined
treatmenl strikingly improved survival in 28 pl1tients with IDiinifest CA V.

Methods

EUgibility crUerÜl: Includcd were 30 patients (age: 38 - 62 yr.) suffering
from CA. V prior to the onset of H..E.L.P. apheresi, treaunent. CA V was
diagnosed according to the criteria of Gao. or if intravascular ultrasound
(lVUS) was availnble, Icsions corrcsponding to grude IV of the Stanford
clnfusiCit.;ationwerc cqually consjdered to be indicative of CA V. There
were no sJ'C'--itic exclu.'1iun criteria. Two patients had interrupt.ed üpheresis
treatment for severaJ YCW"S, thcse two cases are desoribed scparateJy in
lhi,; paper. Thc rcmaining 28 ~tients completed the study.

Settings and loeal/on,: Eleven medJcal H.E.L.P. centros in Germnny
i:U1dSwiILCr1m\denrollcc.1paUents in thi~ study. 1bey me Iocarcd at Duisburg.
Hamburg, Hof. Hoyerswerda. Kemptcn, Köln, Marburg. MUnchen,
Oeynhauscn, Sttalsund. and Zürich. Standordi9Cd quesrionnaires wen: sent
(0 cach centre. Thc study was regional ohßcrvational. and the data 01 thJ~
l'ötudywere compared with da1a from \hc International society of Heut
!lnd Lun,; Transplantation. 18'" Official Roport (J).

InterventWns: HMG-CoA reductase inhibitors (statins) wcre prescribed
locording (0 the routine of the respective centre. The H.E.L.P. pToccdure
1as thorougbly been swdied and w&s describcd in detai1 elsewherc (for
'evjcw: g.9). The principle of tbe metbod tE; a selectivc precipitation of
dherogenic blood compounds by prccipitation wilh heparin: Preciphnted
U"e LDL-cholesteJ'ol, lipoprotein(a). CRP, fihrjnogen, and other clouing
'a..:lofs (8,9) in an extrocorporeal systcm (plasmat Sccura. B. Braun AG,
~elsungcn, FRG).Thc pla.'sID(lleveI!I of the lauer compounds nre reduced
'y 60;t:IO %, Treatment intervals vary betw~en 7 -14 days.

IAburatory anaJ)'s;s: The tests were pcrfonned al the respectivc centres
,ilh standard methods in lhe respecuvc centres.
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Obj6CtiVltS: The primary endpoint was al1 causc mortality, but sccondary
end points included cause specific mortaJity, the rate of r"'jections, infect.ion~
and cancer.

Statlstlcal metJrods: The acwarial swvival was calculated by the life
lable method for dirccl comparison oE thc prellent data with the data from
rhe oftichaJ lSHL T fegistry. and tor estimation of the iU1nual survivat
probabiJity under treatment. Follow-up ended in JUDe 2002.

Re~'Ults

Ba.~eline characteristics: Immunoliuppressive medication a.nd the
concurrent medication compri~ of the utiual pre9crlption~. Patients displayed
a pronounceu athcrogenic risk constel1ation (4.8 risk factors!patient), and
were overwcight. mean SMI was 26.5. Particularly the LDL-cholestero1
(1R5±71 mgldL). librinogen (4.J2±O.93 gIL). an.d Iipopl'O(ein(a) concentratioos
(3B±45 mg/dL) were clevated 8t bascline. The patien19 were transplanted
between J 983-) 997. CA V was diagnosed on average 4.0:3.0 yeo.rs after
tnmsp)antation. Regular treatment with H.E.L.P. apheresis was begun
] .1±1.4 years nfter diab'f10sis of CA V. Statin treatment was continued or
begun at the I'ame ume as H.E.L.P. treatment.

Elflcacy 01tr~tmt".t • prtmary ~ndpoints: Thc menn observation
time was 10.]::3.4 yean; after tran~plantation. In total, during the entire
follow-up .5 out of 28 patiunls died.

Wc calculllted thc actuariaJ survival in order to get ehe annual survivat
prohahiHty estirnntes, und cömpared them with the officiallSHL T data
incJuuing 52.195 paticnts being bcart lrdnsplanted bctween 1982 - 2000.
Notnbly, \hc daw reflect the survi va) estimütc of all patients, not onl)'
CA V plltients who hllve an inferior prognosis. In fact, the CA V paticnts
u'eated wilh lhe combination of H.E.L.P. apheresis and SLatins perfonned
bcr~r than thc patients uf 1hc general1SHLT registry. To give an exampJe,
n H.E.L.P. patient ha.~ EI lO-year survivol prob ability of 96 %, whereas the
general esLimatc of the ISHLT for 10 yeD!s Is ooly 46 %.

L;,~~Secondary end points: Arnong thc· participan(s of this study
who uicd in toral, on nutopsie~ were available. ßur the clinical courso
alJowed il relativc)y clear distinction between death due lo CA V (0= 1).
and dcalh duc 10 non·CA V 1\:<1.l\ons (n=-4: patient A-D). The Inner pntient9
(A-D) uicd of multiorgan failure due to ll1eUlSlBlic 1ung cancer (A). multiorgan
fniluro duc to mela.c;uatic unilifrerentinted epithelial cancer CD). Tbe third
patient died during 't\.nurgency cholccystitJs opemtion after e;w.rubation
(C), the fourth dicd of righl heart failure two days öfter tricuspidwl'eplaccment
(0). Thc one patie[l( who died nf CA V (E) was the only one who wal>
relranflp1anteu: He dicd 6 yOMS after l'otranspJ anuni on of Jcft hearl fsilure
duc 10 CA V.
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Safety of statlns: BnsicalJy all potients bad rcccived the combined
treatment of sUilins nnd H.E.L.P. apheresis in order to maximise the
choJcloIlcrol-lowcring effect, and to bridge the interval hetween two H.E.L.P.
sessions. During the follow-up. three out of 28 patients (10.7 %) had 10
withdraw statin trealment for myalgiD.. Notably, more thon SO % of the
H.E.L.P. patienls bad reportcd repeatod muscJe pain or cramps over the
ycars which gavc fCRson to adapt the dOAage to a tolerable level, or to try
anothcr statin. Tcn patient •• (3~.8 %) tolerated d1e statins very weil.

Safety and effi~y of H.E.L.P. trstdrrJellt: 92.9 % of the patients
loleruted (he nphercsi'S very weH, two patients (7.1 %) moderatcly for
djfticult venipuncturc foUowing long-lerm prednisolonc use. Rara side
effcc~ were vasovagal rcuctions or tiredncss occurrod. With an approximate
frequency of 1011 000 treatments (1 %). The apheresis did not impede
i111munosupprossive medication, the levels of which wcre regular)y monirored.
Rcgarding eflicacy of uphercsis, the redU&.:tion of LDL-cholestcrol, the
clotting factors, lipoprotcin(a), and CRP was a constant percentage (60± 10
%) independent of tbe initial concentJiluon. No rebound or lo~s of efficacy
was ob/;cTved ovcr the ycars.

Incldlnce 01 cardlovlUcuW eVlnts: During tho entire folIow-up 9
out 28 patienls (32%) undcrwent cardiologic interventions, main)y PTCA
or stenting (n;;::8). One patient received coronary nrtcl'Y bypass grafts.
Three palients cJC.periencod a myocardiaJ infarcnon. One patient had
cxperienccd a sync~'PC in thc presenc~ of ventricular fibrillQtion, but this
cvent ww. not associated with an infarction. Tbe patient was BuccessfuHy
rcanimated.

Incidence of other transplant ,elat6d complicatlons: As l'O acute
rt!jeclion.f wc regiM.ered mcrcly ocute rejcctions which had to be treated,
or wcre clinically apparent. Thc frequencies wcrc low: J 3 rejections during
]0 yeacs fnllow-up. In thili conncclion it should be mentioned that Lhe
plasma levels of the immunosuppressive drugs wcre monitored at weekly
or f~JI·tnighl interva)!; prior to every apheresis. As [0 the incidcnce of
illt'ecrimt.'i. thefe i~ DO cvidence for 0111 increased rale. As lO the incidcnce
ur ctJnc('r, we observcd (jve casCs during the foJlow-up, i.c. u froqUCDCY
ur 17.8 %.

Dfscossion

The prcsent cnntribution cleD.rJy demonfitrates thtU CA V putientB henefil
frOn! an aggre:isive fibrinogen and cholesterol-lowering treatment. The
rcsult fur thc CA V path ..."11\.S 15 cven more striking if onc considors the
cause spccitic murtality: more than half 01' the patJentR did not die of
CA V, hut ror other rensnns.

Nonclhelc1Js, we could not asccrtain thc earJy crirical perioperativc
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plULo;e with infe<..1ions and rejecrions of the first months after transplantation.
amounting to an approximate additional 10% mortaJity. Deducting this
10% from out" reßult. the outcome still is exciting. As far as we know.
there ure no rct;enl dala nvWlable on the actual prognosis of CA V patients.
The outcome of CAV decisively depends on timing of diagnosis and
consequenl applicalion of treatment as outlined by this study. Most likely.
tlle FOUCC05Suf the combincd treatment studied here is founded on the
concepl of an aggrt"s.rive fibrinogen. clotting faetor. CRP and cholesterol
rcduction. With regard to the ~afety of trcöunent, the aphere.~is WIl8 no
problem at ~J, und tlJU:S the compliance of the po.tients 18 eJl.celJent. The.re
wa~ 110evidence that the cumbined treatmont impeded Ibe prevcntion of
infcctioßS, rejections, and cancer, respective]y. The relatively high frequency
of rnynlgia reportec.1 under stntin treatment might be oxplained by tbe
impaired renal fun cl ion and thc known interaction of statJns and
jnununof;upPt'esI\ive ugenls.

With no sugge!:uon uf harmful cffcct,;. tho prclicnt study provic.1es
rCOlsRurinc evidence of the long-l.ecm safety sud effioacy of thc combjMd
treatment o( stanns iuul H.E.L.P. aphcresis in patients suffering from
CAV.
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