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“oodnessloff

d1ed all of the renal transglants

o i

.ﬂ@ pQSporxne use.:We stu
ghﬂg_§me§) 1h[f£h ‘ Un1vers1ty of Alberta Hpsplta% between

[ ,,._.-
0

and December 31 1985 (426 patlents) }ff

’;' tqo clear-cut perlods accordlng to the effect of year ﬁt‘;
] fgn lant on . graft and patlent surv1val' 1967 1974 .end

’ Due to changes11n the values of 'fhéi covaraates
ly patlents transplanted Cif the second penloéwf

A vere 1ncluaed 1n ‘the multrvarlate analy51s.; 136 cadaverlc frif

3,

‘#'«» ', o
@éﬁ ﬁiggr sﬁ °on J azafbloprlne,_,v84z on cyclosporlne, x43

>g?l'féy1ng~ f%teé k1dney transplants on azath1oprmne, and 24 on— gf

: BRI O ;.i“.'v
closporlne. T N TR I .
e _ S - . s

$~” Qﬁté&' es$@blish1ng that _txgggfofa donor"'and;“ main

- g~;fm;EnosupPre551ve druq can be .1ncluded in the'modelvf'ngf; 1
‘ﬁwﬁwfoilﬁfiﬁg'a.step—down proceﬁx“e from the 1nlt1ally tested;34' :
. covarlateSp we.lobtaxned tn forlowzng set of 51gn1flcan§ | ?T

¢.; ;f‘ b'i;,: ;1' —1ct graft surv1va1 main 1mmunosuppress1ve,'%{
drug 5 o0 ' ef HLA A) andﬁ B m1smatches (p<
}7'w.te _not* con51aered) '; hlghest\
percentage | ofibreactéve ant1boe1es' aga1nst panel cellso»_f

(p=0 009) nephroang1oscleros1s as pr1mary renal Qgpseasexffﬁ
\ e

v.(péQ;QQL,, and type of donor (p=0 01) 1n the presence of an_

- interaction term between type o donor ;‘and ma1n.
. . : : . .. o "*._. ‘-_ O g . ) -



,_'

) 1mmunosuppre551ve : drug' (p 0 04) Pretransplant bloedfw

‘J»“transfu51ons,f cold 1schem1a t1me,‘and donor ABO blood group

;-;step down procedure._”_i"‘ -u‘;g f{_i.f . 1;.-‘43
| The\flnal predlctor model of éatlent surv1val conta1ned

i : RN o
"th followzhg _ covar1ates' ma1n gzmmdhdSUppre551ve drug:g»* .

‘G ] ‘ T '1"‘:‘(“,’?\;.': R

were 1n1t1ally 51gn1f1cant -but they dropped out.din' thexﬁ :

'f[(p 0 005) number oﬁf HLA A- and B miséatches (p<0 05).'

_age at transplant (p 0 005) __f;_f s

,nephroang1oscleros1s as prlmary renal dlsease (p—O 03) and
< . .

. FE T
» . . T 4 ) .
- . .o -

o Ine our exper1ence, there 1s a proportlonallty of r1sks

between renal transplants on cyclospor1ne ~and those‘?on

P

N -“':- A T

azath1opr1ne as. well as- between cadaverlc and 11v1ng related

transplants. In view, of this,, it -. poss1ble'[to -perform-

mult1var1ate analys1s of renal transplants 1n 51ngle centre R

includlng type of donor, and ;mmunosuppress1ve'.regxmen asv

°

' Cycloapor1ne use has- 51gn1f1cantly 1mproved graft surv1va1

a

in cadave31c but not in l1v1ng related kldney transplants,

"~

s )
and 1t has decreased ‘the | relevance ‘OfvfthEQ'IISk factors

analyzed.

f:fcovarlate§~ and “the ‘presence of 1nteract1on between them."

. .
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. L INTRODUCTION e

A,kldney damage common .to*:all ;af them__leads’}toh»a%Lifef

B S
Desplte the var1ety of renal dlseases, -progression of -

- threatening .. 51tuat10n ], called ifend%stage . renal .

’»disease(ESRD)(118)q ,.t thlS stagep kidneys have lost’ailpfva

-

thelr functlons (endocrlnologlc, excretory, ‘and regulatory)

'The t1me progre551on between the 1n1t1al damage and ESRD°IS

qu1te varlable, ranglng from days to years depend1ng on. the.f.

@Blv‘

'fi:ology of . _damage. /Advances in the therapeUtlc fiela Of :

7k1dney dlseases have. been'dmorei frequ enti'i ﬁrylng

' substltute.:renal functlon than' in St ying to delay th1s o

:'(hemodlalys1s) wgre the flrst used Several modalitt:j);of
h

‘hemodlaly51s have: been further developed depend1ng

d1alysxs(CAPD))(14t+s;\ Both ;modalities"nguaradtee'f_the

.,

&

progression. The methods naow ava1lable to subst1tute renal

"_f_function' ;Cé“n be d1v_1ded in . two maln‘types. dlaly'

kidney‘transplantation. _
oaneY. e

. and

'bialysis theraples 'were 1ntroduced in the early 19605f

v(aP) The bas1s of a11 the modalltles of d1aly51s 'i, blood

‘clearance through a,,semlpermeable membrane. D1alys1s w1thbiﬁ"

extracorporeal dev1ces wh1ch assure the 1nterac@10n betweeniu

patient's blood and ano art1f1c1al dlalytlc' membrane'ji -

*

e

9

.—“that they employ (49) Alternatlvely,‘try1ng to get a more

natural approach for the treatment of ESRD, 'ani ‘in . vao“-“

»membrane, perltoneum was used (per1toneal dlaly51s, further

_developed~- ‘vv’ cdné%ﬁuous .;v-ambulatory ,'_-Qerltoneal

L -

SR : A S

: _fa9111t1es that they requ1re ‘or’ on- the d1alysate solutlonsd



.
:;:“5

EI

' the p0551b1l1ty of management of dlsorQers of homeosta51s by

f,'external ‘1nterventlons: ) Hem041aly51s and': CAPD st111

.‘:constltute f'the v:1n1t1al sUbst1tut1 .therapy for moSt

R

~

malntenance of a good excretory/functlon and qhey allow ”for;-

patlents w1th ESRD, prov1d1ng them Wﬁth pa long "iife 3”;2‘

eipectancy. However, ~ they do not substlrute endocr1n01091C‘~"

functlons pf kldney MoreOVer, they are also assoc1ated wlth

]

thelr ‘ ownv pathology derlved from "t ﬁyteractlon

blood membrane A' 1tse1f .a‘i phenomenon , known ”l'raS>

-*

b101ncompat1b111ty (7);.1 Flnally, mthe\ quallty of_~l4fe

-~

[ e

these theraples requ1re (53) . N S T e

‘ achleved on d1a1y51s is restrlcted by the per1od1c1ty that‘.

With- all th1s 1n m1nd-an alternatlve approach to athe“‘_”'-

AY

treatment _of ESRD was con§1dered based on" the subst1tut1on

- of the whole organ. - A e -'-'_;?\V/f\._

~ development of this treatment.b The

xmmunolog1c phenomena trlggered

! L ae
\ : . : ﬂ

.\

"A., H1stor1ca1 overv1ew of renal transplanta on

S Pyeiad . .
- Thefhlstory vof? organ transplantatﬁ?h has two ma1n

‘perloas, representlng the two /] v problems ‘in“uthe

a—

\hole functlon After solvzng.

becomes ev1dent the importano

'/.

of a forelgn organ.-

| The f1rst successful e°xper1menta1 kxdney ?ranspiant,; Was .

P
. g
¢

problem 'ig' the o

n'the host by the presence 17

I

performed by Ullman “in 1902 (204) “at that t1/he, the main



) : |
-problem was g:ig1cal/ that 1s, the 1mplantat1on of the organ(

‘and 1ts vascular supply (that 1nstance 'waS' a. dog k1dney'_,(

h;tautotransplant~ to“ the vessels of the neck) In the next 10‘

iyears, more dog to- dog kldney transplants were carrled ouo
’fby Carrel (23) and von’ Decastello (45). Jaboulay reported«.
four years 1ater‘the flrst human. k1dney transplants (89) |
’.TCuriously; the organs transplanted were’ xenografts (from a
; p1g and a goat) The experlence was not hopeful (the organs‘
were. funcvbon1ng or approx1mately one hour) and organ
transplantatlon was temporarlly \forgotten up to '19505[§
‘except for Voronoy who used a human organ for the f1rst tlme;
~‘1n 1933 anu oerformed iij- more transplants,bfall- w1thout'
success (73) 'lnvtthe:'early.TQSOS, 2 pr1nc1pal groups,t
’°*Par1s (71) and Boston (79), renewed the .1nterest inf renal»f
’.transplantatlongt Several kldney transplant allqgrafts were
,'performed w1th partlal success,] together w1th the first -
‘711v1ng related (LRD) kldney transplant (73) Slmultaneously,‘
E*an&‘ln separate papers Slmonsen - (168) and Dempster '(46)f
,descrlbed *@he pe1v1c p051t10n as preferable for ,renalf :

.transplant. It is 1nterest1ng to note that most‘_o f  these

'transplants_ were done wlthout 1mmunosuppre581qn, and,. bg
'

' that tlme, d1aly51s was Stlll not a réfular treatment for_

. ‘ . - -\ ) :
patxents Wlth ESRD, mak1ng transplantatlong,the last
'therapeut1c resort (73) o —

uEarly and 1solated studles by Murphy (up to 1914)(123),(

SN

'hadasuisfsted that the natural reject1on re%gonse ‘to fore1gn'
tissue,’ exerted ~by organs‘ such as the spleen or the bone'“

)



AT o Cle

.marroﬁ ] codld 1bel'attenuated by some: external hgents llke.n
'radlat1on or benzol In 1953 S1monsenb (168) .and Dempster
f(467 separately descrlbed for" the f1rst tlme that graft
.r.ejesktlon was th event respon51ble for graft fallure. ‘I‘he :...

p discovery* the major hlstocompat1b111ty complex revealed

v

‘that'there was- another ‘aspect to con51deé: in: order to
proloﬁg\ life of the graft that-is, the need for control of
the 1mmmune response (43, 207, 208). The frr\ _ nethod used
'rfor;fvlmmunosuppreSSLOn _;waS';irradlat1on- (44,; 72, 24)

’,'ConcUrrently;fhdrugs ':ere deVeloped :1mmunosuppre551ve
uagents;f:specifically: 6- mercaptopurlne (6~ MP) \ACTH ..and
;cprtisone, anda_were generally ‘used -in‘iassoc1at1on.»m1th /
radlatlon (72,780, 81, 1102, 163). | | »

=

: The f1rst long term surv1vor wJEh 6- MP and 1nterm1ttent

prednlsone was -reponted in 1962 (102). However,-1n_1961
- Lo ' S e e
azat ioprine. (AZA) oa derlvatlve of. 6-MP E 'was‘ shown

exper1mentally‘ to be " more effectlve and less tox1c (16) .
_Azathloprlne was ava11able for c11n1ca1 use in 1961 but | the

"‘f1rst long term survzvor was . Keported in 1963 (125L1.After
”thls,'lmmunosuppre531on w1th AZA and predn1sone became the :

_convent1onaI therapy _r' k1dney transplants (41 ' 82)

':Moreover; ‘renal allografts (of7 cadaverzc (CAD) or LRD

,origin)"were _used; there' were only 1solated attempts 1n

< -

o using xenografts (73). By the m1d 19605, hemodlalyszs had‘-{
become a. regular malntenance therapy for ESRD (49) Also;
'vhthe 1ntroduct1on of t;ssue typ1ng techn1ques to ,select
| rec1p1ents (43,, 2#3,‘ 208) encouraged performance of more
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'"renal »transplants, “and the Study1of’new'methods;to%prevent'

' graft loss. it 19%6 . Kissmeyer-Nieljenf'recognléed that a

pos1t1ve lymphocytotox1c crossmatch"v was'responsible"f r

P

\‘hyperacute reJectlon f97) a d1scovery thch' leaﬁ ar

‘remarkable décrease of‘learly graft fallures. In_ 1967,

' RIS

V ‘.Dossetor et al suggested the p0831b1lrty that pretransplant;

ue-

f'blood transfus1ons"couldlklmprove graft - surv1val (48).

Nevertheless, the f1nd1ng that -preforﬁed .lymphocytotOXic

‘y

.antlbodles could be deleterlous to _graftToutcomef(lBZ);

'ttogether‘wlth dlsadvantageous effects~of hYpersplenism,-:led'

to' restr1ct10n of transfu51ons before transplantat1on (134

&’

135), many patlents learnlng to l1ve wlth hembglob1n5\ below
: '

5 g/dl In-1972 the poor graft prognos1s for non- transfused

. : A
patlents was reported (133) ‘and confqrmed by others. Th1sf°

: 'led/agaln to a more llberal pretranspfant transfu51on pollcy

J/

: (136 205)

Dur1ng the 1970s, » the only ‘advance in the allograft-

. f

Y

,therapy was antllymphocyte globulln (ALG) and 'its varaants~r

(antlthymocyte globul1n (ATG)) for Juse both in prophylax1sf

' and in treatment of graft rejectlon (164 °166,: 175 : 180)ij

N

Nevertheless, the' results 'wlth ALG have not’ been unlform,

pr1nc1pally because of 1nab1l1ty to standard1ze the product

'Uﬁﬂthe cr1t1cal assay . be1ng unknown a; Ehat t1me.

'In the transplant 1mmunology f;eld the dlsoovery' thaq\“/

DR ant1gen mlsmatches- 1nfruenced\graft surv1val 1ed to the

v1ntroduct1on of HLA DR matchlng in rec1p1ent selectlon, and”
Al

- v

clalms for 1mproved.overall results (1,J 5 112 1193 142,

-



l' parameters':which could be premonztory of graft rejectzbn.‘

[4

‘Ay' role 1n clan1cal transplantat;on. Mostly,' they have -been.

. S B S T A

.-

. Follow1ng—advances in 1mmunology ‘ ;th 19705, wmuch

feffort uasc.dlrected to monltoa;ng 1mmunolog1c events 1n L

Do

'relatron7to»graf$ outcome, looklng espec1ally chf- those
3 on to g or

- Fl

4Different techniques vere developed, 5some using antlbody
;:assayS' ~(comp1ement—dependent ,cytotoxicﬁt§' (CDC),t.mined'l
'lymphocyte-gulture'(MLCF'and its derivatives, herytﬁmoéyte“

”antibbdy"“inhibition,- endothellal?monocyte” ant1bodles,

antibddy-dependent vcell;mediated % cytotoxicity (ADCC))

e Systems - were"alSO developed toé mon1tor donor spec1f1c
]oell—mediated: immunlty (lymphocyte med1ated cytotoxlc1ty,

.cell~mediated lymphoTy51s, leukocyte "mlgratxon;. test,

leukooy::' aggregat1on test)' ,yet others vere based _-{',ﬁ
non- spec frc' 1mmunologlc events (such as_: CD4/CD8 1ymphocyte.‘

\

. g

rat10~ - NK - cell ‘q functlon,_f, “or . c1rculaﬁung,.

N ) I ‘..:.,_‘

. 1mmunocomplexes)(213) Desp1te .the‘irelevance of the-early

d1agnos1s of graft re]ectlon from a cllnlcal p01nt of view“

none f‘ these techn1qUes has acﬁ'%ved a well establlshed.A

e

useful fpt understa6d1ng the pathophy51ology of rejectxég,'

and for env1saglng a- future spec1f1c 1mmun§§uppre551on, w1th:

ant1gen 1nduced :,h,or ’;' ant1body 1nduced\ )spec1f1c :

-

\unrespon51veness or through ant1 1d1dtyp1c 1mmunlzat10n.

\

;'In' summary, the 19705 decade can be cons:dered as the

perlod in whzch kzdney transplantatlon became ‘a regular

/‘\»'-

LB

therapy for ESRD in most renal un1ts A hlgh 1ncmease 1n thefhf*
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f_number- of renal transplants as well as in graft and patlentg

'; surv1va1 was . observed Terasak1 s group (183) ,recordedﬁg,ffa

'l_15 594 kldney transplants .w1th an-'overall 1 year graft‘-"

surv1val fo 47% f r CAD kldney allografts, :68%d ffor‘a.

t";.1 haplotype dlffereht parental kﬁdney transplants, 70% forf

1HLAwnon1dent1cal s1b14ng, and 85% ﬁbr HLA 1dent1cal s1bl1ngf,f

_transplants. Cadaverlc donor was the most frequent source of~1

-k1dneys,.represent1ng over two thlras of transplants. V'

"'m_;'e- 19805 /Q.

started wlth renewed enthus1asm for several:f
reasons¢ the . most 1mportant be1ng fthef-1ntroduct10n'v6f;v:
'cyclospor1ne (CsA) as a new 1mmunosuppre551ve drug (10 17,

t

18)‘ 1

et

has substantlally ’1ncreased graft 'and -patlént“

e

—

,vsurv1va CAD k1dney transplants and 1t has reduced thel_

‘{:need ,hfori.- adrenal glucocort1c01ds, . sparlng ‘v_the

..ucort1co1d related compl1cat10ns. However, CsA has numerous R

h51de effects (?4) nephrotox1c1ty be1ng he- most releyantv_

‘(127) d Cond1t10ned by thls, new techn1quesrfor hlstologlc

éxamlnatlon of the graft have been developed (f1ne needle»'.

fi'asp1ratlon> b10psy)(210 212) . Be51des, CsA has questloned
tdlfferent factors related to renal transplantat1on' the needf
for a godd HLA match (199) pretransplant blood transfu51ons
~(200)ﬂ»etc. Moreover, CsA has stlmulated research for»'nev‘
1mmunosuppres%ével reglmens uto:tavord Uits“ nephrotox1c1ty;
*<157),,mhé moSt‘popular are--triple'-lov;dose therapy .w1th

._CsA‘"hih‘ andvprednl50n2(1065 and sw1tch1ng from Csﬁ*to AZA
ilthree to 51x months after tramsplantat1on (58 77 20 122

177, 190)! oth ers- Stlll under evaluat1on 1nclude sequentlal-

.-



therapy w1th AZA prednlsone, and ALG, changlng to CsA and'

- prednlsone few days after transplantat1on (17%)

”~vrh'ﬁ relat1on‘1;to LRD transplants, pr1or, to CsA R

4’pretransp1ant donorﬁspec1f1c blood transfu51ons '(DST) WereV:l

shown to-»1ncrease graft surv1¢al (154) spec1ally 1n those.
4 ‘ .

";rece1v1ng HLA hap101dent1cal transplants (88) However,rf V

s .
there rema1ns the problem of sensltlzed patlents because of"

,blood transfu51ons or prev1ous transplants (86 87) and thlsp

: .

rema1ns a challenge to the c11n1c1an.,-a : u.r,.»-
T i *’1 . LIRS E .

' The dlscovery of monoclonal antlbodles has‘ also “been” "

o

:benef1c1al to. clln;cal transplantatlon ’in’ several ways.--"°

-

- .Monoclonals have h'en used 1n treament' ofsrgraft .reJect1on”i"
.‘(espec1ally .OKT3 36) ‘and OKT12 (96) and recently, agalnst‘fll
>1nterleuk1n 2 b1nd1 site receptor (173)) t‘nwell- s in
o 1h1stologlc“ examlnatlon off; grafts and an}immunologici
. monltorlng (37) ‘ . S - . : v- ‘@ ,

'Another aspect that has been actlvely-studfﬁd in the‘i_

last 10 years has been the support of potent1al cadaverxct,;f-

fvddonors. ’Th demonstratlon that early functlon of graft was

;an 1mportant prognost1c factor for Wats 'surv;val (21, 93;'

‘158) led to study off possrble"days”of’decreas1ng-organ~dh"

Kl

'."damage in the preagonal perlod, as well as: to determ1ne the7;jf':
v ‘7‘

’best method for,preservatlon us1ng such agents as thyroxln,

xh:flnsu11n,- and : cott1c01ds (130 211) These studles may
) . .

"quest1on' agaln the preservatlon advantages of cold storgge
; -

-“over machlne perfu51on of the exc1sed organ (70).
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‘In 'summary, kldney transplantatlon has become »the

1mmunology has-emerged as._ a - f1eld of study the,

preferred modallty ?o therapy ‘for ESRD Transplantat1on':h

| 5 underlylng ‘4processes that cond1t1on graft and pat1ent; o

'T_surv1val \The appllcat1on of the” technlques :of- molecular

b1ology to- th1s fleld is jUSt startlng to open doors to a.

?deeper knowledge of graft re]ect1on (69) and s hopefully,

,WIIl be dec1s1ve$for 1mprov1ng graft surv1va1

Lthe- ov

"-. -"Y(

"ethéfalxcon51derat10ns are also 1mportant in.

j.eyaluatlon4 of kldney transplant programs (22) 2

le, yin"theh:usef of 11V1ng unrelated donors_'

'(105) Further,‘the degree of rehabll1tat10n of}};ansplanted””

'_pat1ents, measured by the employment status, ‘has been shown':

"_tg be h1gher than for patlents Qn d1a1y51s (91 92;’174)7“

' walso, renal transplantatlon has a better cOst/beneflt ?atio

V

- than- dlalysas | (150) ,or_yeven other ‘regular surélbalf

'v*procedures like resectlon of ¢ colo rectal ‘cancer (121). These

l2 aspects dlctate the 1mportance of obta1n1ng mone_k1dneys'j

-+ — ——

.'as fwell“ as ;_deflnlng : cr1ter1a ‘for su1tab111ty lvfor'

) o o _
transplantation’, in terms of patlent well belng and health
. o . s ) . [

care economics. .

Py

o B: The need. forasurviyal'analysis of transp{ant patients

N

S1nce the creatlon of the_ Registry' in Human Kidney”_;

"Transplantatlon and Eurotransplant in . early 1QﬁOS (4 207),},;

different natronal (6;- 11, 170) and,1nternat;ona10(144,,185)y

groups ‘have -been .created ' to performvperiOdic statistlcal

«
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'studiesfofutransplant'patients; and-their'results,have!had:a hrd"

'tremendous 1mpact on’ pol1cy for -organg,tranSplantation;fjTo Lo

compare patlent surv1val bas between d1a1y51s and renal

f'transplantatlon, very elementary stat15t1cs such as actual

4tor' actuar;al. surv1val curves lof’ grafts and pat1ents are

:used However; reasons for more'.sophlstlcated stat18t1cal

A

'_ana1y51s of transplant data der1ve from the fact that organ
gtransplantat1on constlfﬁtes, :among 'the dlfferent 'medxcal
'i;*theraples,:'a clear prototype of blased treatment because 1tf

 leads’ to selectlon of the best rec1p1ent cand1date~ on,fthéh

\’bas1s‘_of;g1nformat10n gathered under a b1ased pollcy I@ 1s

ev1dent.that there is need to 1estab11sh clear prognost1c‘

' Lt

~factors ,Vhich’ could | determlne less blased dec1slons (15)

. "

5Here.;emerges:',a“,second - pr1nc1pa1 reason ;for'h more -
'sophisticated statistical surveys oﬁ transplant data- to
f'determlne prognostlc factors wh1ch w1ll allow for betterf

1 understand1ng of transplant behav1our. Th1s was started w1th

-

surv1val tables, by con51der1ng one varlable at a tlme. Soon

'.the need was - ev1dent to evaluate sets of var1ables and thelr

S

p0551b1e 1nteractlons. In1t1ally, thls -was‘ also done by‘

vr,_un1var;ate methods but, w1th 1ncreas1ng number of var1ables,'

{i."a&

'! it led to categor1es9d¥ very small s1ze, 0. :results became.

"fbvalueless (39) _'To ,overcoma ’bhls problem,,'mult1var1ate’

’:;ana1y51s“of transplant data°‘was proposed Th1s type jb?“'

.};0

'“analy51s also pred1cted graft and pat1ent surv1val.for{{;:3
‘dxfferent groups, follow1ng the rules of regress1on mode11ng

*End statlst1cal 1nference._ The' pﬁfposal of mu1t1var1ate{5ipJ

, . . & ~ c(:o,!-” I
et am L I T ',-'., L
O VR SR P



analy51s 'f kldney transplant data by Balley et al ;n 1977
' (3), accordlng to an approxlmatlon to the Cox proportlonal

i)

fgulhazards model Q qu1ckly adopted by Mlckey et al (114)
“ vuho_ used a. lOngtlc regre551on of transplant data U'o~
-establlsh a pred1ctor modeI, and by Barnes et al (5) us1ng/'
7the model proposed 55”£Ba11ey et al Slnce then,‘ other
"studles u51ng mult1var1ate methods have. been performed (62 |

69,‘83,_93;_100 115, 148, 149 157, 159 150 161, -,169

'174;' 8'n.189 198— 209) Most of them have been applled to-

. ».11; .

ﬂ-x

”——subgroups of transplanted patlents [malnly CAD allografts on"

'_fAzA (114, 115, 149, 157 159, 160) 1 °and,for data collected

o from d1fferentu Centres, ‘because of the need. for large

samples. ‘However, =2 "centre' effect' - soon became ev1dent

('the centre 'where a graft is 1nserted 1nfluences its

outcome'). .Its{ significance remalns uncertaln as it is-

dprobabli multifacﬁbrial ‘related tos pretransplant ‘factors‘;

<

such as t1me on d1aly51s or quallty of d1aly51s as well as’

posttransplant evepts, such.as quallty of surgery or sk111

~

in"the use of cllnlcal 1mmunosuppre551on (67) ThlS aspect

~'was solved by 1ntrodyct1on of stratlflcatlon by transplant
. Lcentre (strat1f1ed proport1onal hazards.reg;e551on)(63).

o SR

It is - 1mpo§tant to note that - the flack“ f, poner 'andi

prec1s1on in. 1dent1f1cat10n 'of’ factor- effects in single

| centres (because of the smaAl sample 51ze) could ~correspond

_Vto a lack ofi power ~and paeclslon 1n 1dent1$1cat10n of

v1nteract10ns between factors in mult1cenqre studies, (63).

' Another aspect to Aconsxder yhen evaluat}ng mult1variate

L]

.

°

@



analysié fOf transplant data 1s thé goodness of fit of the -

¥

o model (94)‘ ThlS has not always been tested even though the_

—a

-t

-constant proportionality seen 1n actuar1a1 surv1va1 curves

;;makes the goodnes of flt easy to accept. On the othér hand

«

_some--variationS' to the cox model have' been badded for -

)

vstudying the influence of a set of covariates at spec1f1c'g

p@r;ods “of time. (63) }ft 1east two predictors have been'g

: reported which use mu1t1 arlate regre551on 'analy51s (75 B

114) .bot, .are not aware of any, Wthh coapider type of

donor and the USe of CSA based on ~singlefgentre. lOngrtggm:

Ztranspkant data. - . ST |
o From .a statistical Polnt of v1ew multivariate analy51s

'555' become -th‘ preferfed Statlstlcal approach to evaluate.;

prognostic factors for renal transplantation. According tod

thore (67) univariate analysis has at least four kinds of’

| distortions. Flrst : 1t" s; p0551ble that ‘5qmew variables

ffcon51dered significant through univariate ana1y51s are 1njg

/iact only 51gn1f1cant through aSSOCIatlon‘ W1th other'd”

]

,covariates. Second 1t 1s posslbie that univariate analy51s_’

;exaggerate* nderestezate or- reverse the true effect of .One'

1‘rcovar1ate.} Thlrd, it is p0531b1e that different‘srgnificant

4

,lcovariates in univarlate analysis Carry '@Hé ame kind ofj
tinﬁbrmation with regard5 to the outcome Finally, Unlvariate_V"‘

‘methods do not con51der the poSsible‘eractil '

S between

.

"covariates and _the p0851b111ty of multlplch gve‘effeétsii“

L3

;fwhen they are present.‘ These reasons' could explaxn some{];-”

ff'differences .between unlvaﬁiate and multivariate results in.

* o e S e e
P . [y B . ) L i - o

LY
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' te?ms of pred1cted survxval curves, even though there 15, 1n¥

v e
jgeneral ‘a close agreement between the two methods.'

‘ There has ‘been much research on methods for survavalf
"ﬁ“analy51s in the last 10 years (13 15 139). There -are*'nowf

1four ma1n models for multlvarlate analy51saof surv1val data_

£ & . .
(39) . the’#exponentlal 'Q%del the Welbull ) model - the

hproportlonal hifards mpdel and the log 1oglst1c model All».

‘_accept the presence of a constantly determxned hazard whose
) BN Ly

mathematlcal form .changes ‘accordlng : ,the modéf The

”exponentlal model aséﬁmes a constant r1sk for the 'termlnalf

a

-event wzth tlme. The Welbull model assumes a monotone rlsk’

of graft fallure, and the log log1st1c represents rlsk as a

non- monotone hazard accommodatlng dlfferent hazards for

4

d1fferent t;mes- (accelerated -fallure tlme' model) he.

'assumpt1on' of . a: constant hazard :15 qu1te un11kely (67)

'.Moreover zhere 1is. the p0551b111ty that prognostlc factorS‘

”»

,could change w1th tlme, ~as has been demonstrated by Goreg

4.'(67)r requ1r1ng 1ntroduct10n‘of tlme dependent covaxlates 1f

-

"‘analy51s of the éffect of the set of covar1ates at dlfferent o

)

[t1me p01nts 1s des1red Because of these facts, fthe Cox.-

' proport1onal hazards model has been the most frequently used"

‘(38) It does not assumé a speclflc form for ‘thed base-line

. hazard ( and it also accommodates :the possibility 6:),*

ctlme dependent covar1ates.-.'

poys =

Two more reasons justlfy the performance of stat:stxcaL

'ana1y51s of transplant data (15) One is the ab111ty to':u’e

Jthe statlstlcal ' results‘ for efuture .adjusted. survival



7lanalys1s, based -On-’ prognostzc factors prev1ously determ1ned.~ -

-The-second is that .statlst1ca} results can' help us gn;V o

'.'designing~'n ew _l1nes of research t xplain\unantrcrpated;f_\.

]».facts,revealed fn~the-analysrs.
_C Objectxve ’ Cene ‘ S
Accordlng to the Canadian Renak\Fallure Reglster"(20ffu.3

o in 1985 there were 4 272 patlents w1th ESRD follow1ng
N :

'd1aly51s treatment in Canada Thls represent5;168.4 patients SN

”peY m1111on' of populatlon' (rpmp) Of:thosevpatients,‘ssi-;
_were on. hemj§1a1y51s, an9~35% dlfferent ’modalities of

]

"'perltoneal 1alyS1§$’ The correspondlng flgures for Alberta '

were: ‘345 pat1enté 2h d1a1y51s (146 9 rpmp) be1ng 70% on
:hemodlalys1s and 30% on perltoneal olaly51s Moreqyer 1 533
g patlents (60. 5 rpmp) entered ESRD 1n Canada durlng 1985 (147
\patlents_p(62.6 rpmp) in Albert%), almost 15 rpmp more than

R », o
in 1981. This increasewwas due, predom1nantly,- to patlent5=

L} s

older 1than’; : -(they const1tuted 28% of the new patlents ,1”

;'recorded) On the ather ’hang, records show that there were
'5;502 functlon1ng kidney grafts 1n‘Eanada 1n 1985 (138 t
rpmp); 306 were from Alberta (130 3 rpmp) Durlng that year,_
737 renal transplants were performed 429 1 rpmp) of wh1ch 65 °
"were done 1n,A1berta (27 7 rpmp) Exghty ‘Sf percent Voft:'r
_”Canada- wzde kldneys ‘came from\the CAD source (Wlth 78% of"
1:3CHD kldney transplants in’ Alberta) These transplant flgures _{

jﬂ*represent an. 1ncrease of about 53% between 1981 and 1985
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Despzte the

'v»th& proportlon Nof would,be

P A
rema;ns stable- 24% of all ﬂ1a1y51s pat?é-

B L 3-'::
A ‘nt ?f d1alyS1s patrents

%

ke

re *con51defe

‘.forn k1dney

transplkntatlen‘ in_ipa%t*du,:

Q

these numbers ‘hould be kept in m1nd They are also too: low'5

if CAD -kldneys were more plentlful he proportlon .of

"H

d1a1y51s patlents deemed unsu1table would‘%all

— — B B oo
. 9 . .

In Canada then, - and spec1ally i Alberta,i renailr

'

.transplantatlon iis novz only the theoretlcally preferred'k
A S

. . .

therapy for ESRD but also 1s the SUbStltUthe therapy' for ff"

A

“almost 50%.of patlents w1th ESRD.
o ¢
full tatlstlcal ana1y51s of- transplant data, at the s?ngle

centre level ' Thus,-‘it' can “be stated that 1theg f1na1

‘objective of thlS_qug is to perform a stat1st1ca1 ana1y51s~

'J . ' . : ' B ’ . . ) . . : - i
.2 af a kidney transplant program, in terms ,of graft and

S

mult1var1ate ‘method (the. Cox propo;t1onal hazards model)

also w1sh to test the p0551b111ty of vncludlng the reglmen'

_thls_ multlvarlate; model. ‘If"the' model, wlth ‘these two
‘édvariates.incloded “fits the'data well'it would~ be reasier

R 9palyze 51ngle Centre transplant experlences because 1t'

. ~ . . . . . .' . !

‘The goals of this thesis are justified by the need for

- patient survival 'u51ng dlfferent techn1ques, espec1ally a"

of 1mmunosuppress1ve and the type of donor ‘as covar1ates of 3



,"A ~ ; . . ‘ \~
would enable an 1ncrease 1n sample s1ze.l‘f _ -
The ma1n advantage of th1s kxnd of study would be., _é.
lack of centre'7 effect'j‘aandd poss1g\? derlved v

;1nteract10ns. Also 1nc1uded 1s an attempt to analyza,-, n a7

long-term follow up populatlon,_the 51gn1f1cance of several
4 covaxlates as risk factors for graft and’ patlent surv1val
;ﬂF1nally, Ca predlctor model is developed fgy) graft and
v : . :

‘ pat1ent surv1val accord;ng to our results..Th1s could now be

J

applled 'to predict_ the' 1nfluence of-d;fferent-factorsvln'.
\ ;vseparate future groups of pat1ents with:'-a /41ew.’ to

"establlshment _of "a :priorz. h1gh rlsk patlent groups for"

;renal transplant.»

Do,
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e I1. MATERIAL AND METHODS

4"A;7Patient'Popula€€on"

This study includeSf.AZS'kidnei transplants perforned',ﬂ

: . , _ N SRS

‘between. January 1, 1967, and December 31, . 1985. Most of '
e L - #., . RO

.these' patxents‘ were - transplanted the Un1ver51ty of

:‘Alberta Hosp;talgoﬁﬂowever, some patlents transplanted

. s - :
elsewhere -were also included if transplant follow up was ;_‘
Pas
) done in our d1v1§1on from one month after transplantat1on.

_ The sample 1ncluded 361 (85 %9 flrst k1dney transplants, and . ..
| (15 %) regrafts (57 fsecond tranSplants, 7 thlrd‘

| transplants;-'and l f;:rth transplant) All the pat1ents had
_.a.mlnlmum follow up perlod of one year.v' ;'.'p‘ 4 @;

- _'.“.For-j ‘each, patlent graft and patient 'snrvival;vere4

| 3noted Graft' survival was cons1dered 'as-,the' élapsed-'timeh’m
cbetween_ k1dney transglant and loss of funct1on of the graft7

o or death even w1th a funct10n1ng graft Patlent sUrv1vall

. was recorded _as the . tlme between renal transplantatlon and
5death prov1ded death occurred w1th a functlon1ng transplant -

or w1th1n 12. months of’ return to d1aly51s. The date on wh1ch'
I'v. . "/ N

the study was closed:for,new,follow—upvwas the day on :whrch-'
the statfstical analysls‘was perforned (gpril*ZO,.1987lf

il“:: Varlables studled were'*-.gg h “ o
| f'-‘sex oflrec1p1ent' male or female, ST

.~ 7 ABO blood group of donor and»rec1pient;soi A,aﬁ}-and

[}

AB,

-, primarym”renal disease; especially.diabetes mellltns
"“ . . v\;. T . .v ) L . '




“and nephroanglostler051s,;f =

- t1me (montbs)o d1alys1s before transplantatlon,‘

EY

'hospital;; nemodialysis;_ selffcare" hemodlalys1s,v'

;Tintermittent .peritoneal .dialysls, ‘and,‘continpoUS
' ambulatory per1toneal d1a1y51s (CAPD) ‘d. “fn'f
- presence .of. Hepat1t15 ’B; v1rus 'surface antiden
' (H sAg)and ant1 core ant1bod1es (ant1 HBc) ragainst .
:tgls virus in re¢1p1ent pre transplant R }3 |
—.f pre transplant social- rehabllltat;on evalnated byr‘

the phys1c1an #n charge" of -thé“patiént?’ normal _'b

Aact1v1t1es vs restr1cted 11fe, and employment status

v -

(employed vs unemployed) f_ . Q‘Jilb bf’

—  number of pre transplant blood transfu51ons rece1ved

s @

before transplantat1on S 4

- hlghest | p’;centage 'fof dlfferent ' 1nd1v1duals A
lymphocytes killed | vby f patlent s serum‘-g"
‘impﬁocytotoxlc ant1bod1es (PRA) 31f PRA was over 50

%, such a serum-was deemed “to have-_ c‘ome f_rom A
C 4 S ’ ...
"hyper responder

-

- number of pregnanc1es before transplant, ‘ ,'f

L e

-~ age at transprant,

— type of donor* CAD vs LRD,

.

.

- age of donor, Co . "rt L |
Vi_%“' mlsmatches for HLA A/B C and DR between donor ang ~
'l'. rec1p1ent (maxlmal 4/4 for A and B),;

C - warm and cold.lschem} t1mes, : '_H, ' R
. v . S ' N

dialysisf'treatmentv>moda11ty: home hemodlaly51s,fygf-



- | | | ’~f;19__;
main immunosuppressive drpg (AZA vs CsA), and:
TR TER - SO ~

e

= number.of previouS'kidney:transplantsaju'
b . . . . : s

i QLA‘ﬂ~antigens.f were . recorded ' aco
‘?nomendlature recomended -in 'the 1ast' Hlstocompatlblllty

. Workshop ‘(129)f 'Patiénts' without both ant1gens for?h a
v - . _‘ - Lo -—‘———v ’
speci{ic -locus‘ were‘»treated as m1551ng values. Cells on

» . ) .

wh1ch only one A and/or B locus ant1gen was detected were
’ A
: con51dered as homozygoﬁs for that locus (8) Any donor s

antlgen whlch was not present 1n the rec1p1ent was recorded.

as one mlsmatch R ,‘ . : \.

B

_ Warm and cold 1schem1a tzmes were drawn from the '&héft

‘where they had been recorded by the surgeon 1n charge of the -
—/‘
transplant operatlon{VWarm 1schem1a-t1me was.deﬁlned_as the

time ’between hcladpingr donor'sf'renal‘ vasddlar tree and . ~\\
extracorporeal reperfu51on of the kldney, Cold 1schem1a tlme
' was determlned ‘as ' the .period of time between donor [
nephredﬁ&my and .the release of .the' arterial clamp an’
yascular i%astom051s 1n(%he rec;plent -
The tﬁ%rapeutlc reglmens were con51dered on‘ the ba51s
vof the -malnv rmmunosuppre551ve drug, that is," AZA vs CsA
o Aaathioprinev regimen' consisted ‘on ~AZA~ é Zcﬁ ' mg/Kg/d
initially»'and dosage‘ afterwa ds was ad]usted accordlng to.
white blood cell count and prednlsone Tat 1 mg/Kg/d

1

reduc1ng gradually to 0 25 mg/kg/d every other day by three

Q‘,’

i months, In the Csa reg1men the patient recelved CsA at '14'
mg/Kg/d with sggsequent regulat1on of dosage accordlng té/(”

serum -levels, and prednlsone 'at 2v'mg/Kg/alternate day;

e L
(59

-



o transfu51ons of packed red cel at' dlfferent 1nte

I decrea51n9 5 mg . every 3rd dose'auntil ‘0 257»m9/K97a1ternatei ;

- day. | Reject1on i plsodes i both groups were treated W1thl}:“

'71 v. methylprednlsolone sodaum succ1nate (Solumedrol) 1-2 g/dt

»

vfor 3-4 days. In some except1ona1 cases these two protocols -

'vwere sllghtly modlfled w1th add1tlon of i, v. antllymphocyte :
'ff'globul1n, graf% 1rradlat10n .or w1thdrawal Qi,cort1c01ds.

| Qo
The . kidney transplant protocol :.also : 1nc1uded[‘

transplants, potentlal rec1p1ent recelved 1ndependent1y fof
) ) A -
: prevzous blood transfu51onsP prlor ‘to d1a1ys1s,“_4 S

Ty

‘Before some- LRD k1dney transplants,‘DST were adm1n
accordlng to a protocol of 3 x 200 ml at two week 1ntervals,,

with th th1rd at approx1mately elght weeks prlor StO":

'pretransplant blood'ﬂ transfu51ons. Before CAD kldney o

v transplant. Tn both CAD and jLRD ‘groups there were some;"'k

non- transfused patlents.

D1agn051s of acute rejectlon eplsodes wasﬁﬁade on the-- :

_bas15' of c11n1cal 51gns. They occur predom1nantly in the
'flrst three months after . transplantatlon, belng conflrmed in
'some .cases w1th graft blopsy..In patLents treated w1th CsA

. serum levels of CsA were determ1ned to. 11m1t ethe' risk - of

-

\"nephrotox1c1ty assoc1ated with pers1stent 'serum levelsbn‘

) tgreater than 100 ng/ml Chronzc reject1on was con51dereﬂ Jn‘f
-cases in Whlch dec11n1ng reqal functlon was observed dur1ng
o thei f1rst three months after ' transplantat1on ' w1thout

'ev1dence .of CsA nephrotox1c1ty, together w;th a compatlble

:Wgraft blopsy.‘ R



lTo7avoid’the-feffect - of year of transplant"on”,thei

x C - . -

results we used changlng annual actuarlal graft surv1val as
uellvdasl multlvarlate analy51s ',as-d:ant,_lndlcator T faf_;d
';establlsh1ng "t&d, clear cut dlfferent per1ods..f967*74fand*
_1975 85 (p-O 007) MoreOVer, some"varlables_ havef‘euolvedﬁ
4vfrom 51mple .to- more complexv systems “between'-these tvo;,.
j perxods, e. g \hhA’proflles..Consequently, both perlods haved
:.been further analyzed separately ' :;3:_ e . L'f_"%%
Bk Data management
Patlent l 1nformat10n _concerned' is~ stored7 ~in ah
. computerlzed database (Stanford PUbllC Informatlon Retr1eva1
System‘ (SPIRES)) 1mﬁlemented in the Un1ver51ty of Alberta~
‘“computer network (84) In th1s ‘f1le,- patlent data 'yere-w">
-1ntrdduced ‘tuo marn types of values: text, and‘numeric:

",data. The f1rst step has been 2?e translatlon of thiS"data

‘1j1nto.ma numerlc rectahgular matrlx 1n order to process them

o transformat1ons

’_'w1th a statlstlcal package Th1s has been performed .u51ng o
ddthe ;prmattlng capab111ty of SPIRES system (85) Formattingf
1anguage' permlts cod1f1cat16n ',angf deCOdlflcatIOn ;Qt
'f'dlfferent klnds f values as well as’ 30%8 baslc mathematlcal
Q}he constructed ﬁormattlng program 'allows df
:‘th user to obta1n numer1cal maé?fges in. a few seconds from
1non numeric values in the database. ?.ﬂ = ff—" RE

3 * ‘

_Then statlstlcal packagesxused in thlS thes;s have beenip

i;SPSS X f(ver51on' 2,l) for_' rformlng standard actuar1al

’estxmates, Gehan’s ptest v'r comparlson of surv1val curves,’*



Mhand -thed Cox‘_proportlonal hazards'model:(fll);1Thedlograntdu3
‘ﬁftest was done u51ng the SAS system for data analys1s (462)
o Accuracy of ‘data “in the database ‘was evaluated by:‘

1 random, compar1son between;'v/lues retr1eyed ‘through’v the

computer and those recorded in med1cal records. The 1ndex of-:”5

f~error (number of errors over the total number of p1eces -of -

‘1nformat10n evaluated) was around 0.7 %..'

.C. Stat1st1ca1 methods .

Statlstlcal analysls of surv1va1 data deals’mainlf with = ¢
the t1me elapsed between ‘a well deflned startlng event andju

‘the' occurrence of another well deflned termlnal-event (94)

 This tlme_,is known: s wa1t1ng or. surv1val ' t1me.f_‘”

l.ﬁevertheless,_:theﬂ true wa1t1ng time fé{¢some elements w1ll
‘_y not‘be knovnrit -at the t1me the ana1y51s 1s done, they haveviyv
_ﬁﬁat; presented the term1nal -event. Those cases are called:
e:censored cases because the analyst only knows that thelrd

:surv1val tlme- Wlll be greater than the1r follow up t1mef

- :(39) Two types of censor1ng can_ be deflned (94) type 1 déf'“f

A't1me censorlng : 1n wh1ch censored cases are those who d1d'~f

. > Vo e S
. not preﬁent the termlnal event before term1nat1on *_f the.'-

study, and type 11 or order stat1st1c censor1ng, 1n wh1chu g

censored cases are 'tecorded _aS'.Spon 'és certaln orderdrf
"_stat1st1cs are observed | _' ‘j S ’ ' | e
Surv1val t1me bedjpeterminea 5 u51ng ' differentt:d;
d'functlons (13) 'théf surv1vor funct1on, 'thef probab111ty

‘;\

dens1ty functlon and the probabrllty d1stributlon- funct;ong;;7



e

Y

- the cond1tlonal dens1ty, and the hazard' fnnction."All' of

1them are cIosely related The1r mathematlcal express1ons are_

[-out51de the bounds of thlS the51s. ~The surv1vor functlon is

.

‘the probabllzty of surv1v1ng at least for a speC1f1c tlme;ir’

t. Both the dlsbrlbut1on functlon (for d:screte varlables)

'and .the° dens1ty functlon (for contlnuous varlables) can be

.'con51dered as. the probab111ty of presentlng ,the. term1nal

*event by t1me t (thls would be dthel eqUivalent to -1 -

-'SUrvivor funct1on) ‘The _ oond1t1ona1 ' dens1ty 'is ' thew'f

-

probablllty den51ty funct1on-rglven ': prev1ous surv1va1
Flnally, the hazard functlon or rlsk or force> of mortallty
can. de- defxneq\ié the probablllty that an 1nd1v1dual al1ve

_‘at tlme t will die in the ' next small un1t o@ tlme. For our

'Hpurposes,rln relatlon,to the proportlonalahazards ‘model used’

~in the multivariate analysis.‘of ‘this sample, the 'hazard

[ 8

. s . . . - - .
.functlon “will be the one: to con31der. However, because of

qlts 9elat1onsh1p wlth the surv1vor functlon it can’ easily

o
be transformed 1nto surv1val curves and v:ce versa .

Accordlng'to the treatment of-the hazagd functiOn,’ we

, can' establlsh three pr1nc1ga4\Q{asses of test for surv1va1

analys1s (15) _nonﬁparametrlc, ' sem1parametr1c, _ .and

[

parametrlc.: Non- parametric .tests are thOse"whlch do not

'assume 'any spec1f1c distribution vform' of | the‘ hazard
. SRS
Q

'functron; In contrast parametr1c models are character1zed';;

-t

.by a551gn1ng qucxfic mathematlcal functlons to :the hazardv

'functlon..Flnally,'we can say that a model 1s semlparametrlc-

Cif 1t establ1shes an arb1trary base line hazard but 1t does,

3



';;Un1var1ate analys1s
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'.L Un1var1ate analys1s fs the 1nYt1al approach*to surv1va1

ﬁudata. It con51ders one Varlable at a t1me to construct on

v.'“v

B surv1val curves which can, bhen be compared in order to-

"v1nd1v1duals for a g1ven characterlstlc (39) The whole group

can be sp11t '1nto‘ several categorles A —glve d;ffevent

rlsks. -fv ”".”'wf_'

Several methods have been propOSed for est1mat1£% 6f.;a .

- surv1val curve.reqe have UaEd hn thlS the51s the standard

’ ;comparlson R andf“test -of- goodnessf Of"flt of the Cox’

e(1n the Kaplan-Meler estlmate).r ; ‘?;J

I

*},

‘T,;Kaplan-Me1er est;mator- 195) aforv;surv1val -t1mes \1n._the

zfproportlonal hazards model) Bpth methods canﬁpe cons1deredl

g
S Ul

4‘

A

R Y . -

4 a0l

AE-1

One of the 1nterest1ng aspects of univariate analys1s»

of fa11ure tzme data '1s to decxde whether

o

e categor1es

‘)

N B R

g
N

. .the ba51s pf surv1val tlmes, a‘o surv1val curve’ 'fof"

fexposed to r1sk (1n actuar1a1 methods),or by the fractlon ot;*

Y
.

-un1var1ate; analy 15 = art) and h Product L1m1t_o9ffﬂﬁ

'as nonparametrlc “because they do not assume any speC1f1ca.

';thOSe 1nd1v1duals at rlsk surv1v4ng eaéh 1nterva1 'of' tlmeAQ7

.

'»-not'depend'on"the’mathematioaljfoﬁn.o{ thisfﬁaaardﬁﬂf

;;determlne yh;ch“.oategories have'551gn1f1cantly d1fferent ;;j

?.actuarlal est1mate descrlbed bY Berkson and. Gage (9)(1“ thé”kdf

dlstrzbutloh 82 .;theg sample., Thiyr &axn bas1s isn,thewv
estlmatlon ofjf cond1t1ona1 probabllltles of surv1v1ng_ d

"1ntervals, estlmated by the effect1ve number of . 1ndividualsﬂ*i
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: . A . ,e... -~ _fﬁ‘flhu \."d‘m
have siénificantly different_behavionrskwith time.vThefbasicbv
aPproach could be to Combare "survival'restimates of.,tw0';‘

‘surv1val curves atp a glven tlme, u51ng a Ch1 square test;.

>Hovever, ‘this type_{bf testlng does ’ not'A takev 1nt0x

| COnsideration‘ the‘true evolutlon of groups with t1me, belng"

,vo.

tg/ally arbltraryﬁwas to selectxon df t1me po1nts forn

A ~
.,-. . b

& -
1ncompar1son aJ well és the censor;ng usually present 1n the"‘

(39);’ d ‘_ii J .

compare whole surv1val curves, a varlety of tests;
has been developed 1n recent years. Most of them can. be:'j
'c%n51dered as _mod1f1cat10ns of the Mantel Haehzel test or
v»_logrank test. (110) |
The~'logrank test . is based-on the‘ratio‘of thé shm of
»_'dlfferences between the observed and the expected numbers of
termlnal ‘events for two categor1es at dlfferent 1ntétvals of
: t1me over the variance estlmator ‘of" each category. ThlS
ratlo tis‘ dlstrlbuted apprbxlmately as Ch1 squared w1th one
d@bree ofpfreedom» The 1ogrank test has been shown to be-the e
'*”most ‘used ‘test for comparlson of surv1va1 curves (39) The.'
d1fferent methods that have been der1ved from ﬂthe logrank'

y test»ocan be _seen aS' generallzatlons of thlS test. Amongc;
them} ;e“ have’ used ;the, Gehan's generallzatlon of the.
“"w11¢oxbn test (60) wh1ch is a. welghted logrank test useful
£or compar1son of surv1val curves from samples 'wlthout~vtoo“\\

much censorlng. th* : f él | )
‘Unzvarrate-dnalysis of"data' was_”performed,:for .both
.»peréfds: using hthe ~standard dactuarial~ estimate bandd-the.

A : LI <
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-_Gehdnfs{_generalization of the W}lcoxon test for compar1son;7 3

- of> the survival curves obtalned In those -sets :.ofm

‘comparasons 'w1th hlgh censorlng rate, Gehan 'S gtest was

- pe

.1SUbsg§tuted by the logrank test. ;. "{_;-

'Multivariateranal.sis ' - R ) v

A L ' ' o

Descr1pt10n of the method _\i‘” e

The ma1n gOal of multlvarlate analy51s 1s to deflne'

‘a set of 1ndependent co»arlates (con51der1ng also thdrr

1nteract10ns§ which _ v51gn1f1cant 1n pred1ct1ng the

ay

resq}t of aadependentvcovarlate.' ln survxval studlbs

.thed'lnterest is- 1n:est1mat1ng the t1me unt1l ‘a termxnal

: event occurs, and rn”establlsh1ng wh%ch covarzates or

e

"'-prognostlc ) factors are . 51gn1£1cantly -1nvolved ‘in
~ determining that t1me;-.‘f . '“\:. Y

For' the analy51s of tbe Kldney Transplant Prog m,

,‘.we have used the Cox' proportlonal ha2qrds model (38;1

,94) /Th1s.;method s .a. sem1parametr1c_,multlvarlatef
: Y - e ~ anh SEE
analysis v which'i deals . w1th-_ ,hazandv"°'functions
(time- specaflc failure“'rates) It establ1shes \ang'

..

'_arbltrary base»lizf Jhazard (called ko(f)) for dthe.~

- ‘ ¥
-“studled bopulatlo A set of s1gn1f1cant varlables (z,,

..z;, z,,,...., z ‘h ) whlch act accordlng tO“ the1r»
. ! . ‘ o )

'g#f_.fespective : coeff1c1ent5' (B,, ’B}, Ba,.....,ﬁ
' Kequivalent 'to" the1r ' 'relatiQe' we1ght"'v1n f,the'”
“association between‘~the’ covar1ate apd ‘the hazard of

" occurrence -of the termlnalj-eyent) QVQF}*th¢ jcommon:



o
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base l1ne hazard The result is the hazard of present1ng
5f termlnal event “(this haZard is rqpresented by k(t z))
for a SpElelC 1nd1v1dual of tﬁe ser1es. All thlS can. be
stated 1n thlS formula. ; B | 7d
x(t;a) % Ao (t) x exp B i "i;;"{]'

“In ,a practlcal sense,‘ ‘the method determlnes the

" ]

coeff1c1ents for each aone of the covarlates studled and
the1r»51gn1f1cance. In fact thlS is the s1gn1f1cance of
the estlmated standard regress1on coeff1c1ent whlch is:
V-the -coeff1c1ent d1vpded by its standard dev1at10n.AIf.
the level of s1gn1f1cance is greater than 0.05, we can
con51der‘ the covar1ate as not s1gn1f1cant 1n predlctlng
‘,. the hazard for the populat1on and the varlable drops
| from the model Sf#\e all of the remaining varlables in
‘the model have 51gn1f1cant coeff1c1ents,.i:e;;s all vthe
: coefflcpents have A p value lower than, 0 05,. we have
reached -a good statlst1Eal model to pred1ct the“hazard
functlon for that populatlon. ‘“"A o '(/

‘2 ' o '
The method also enables calculatlon of the relatlve

: .r1sk _assoc1ated : w1th ,the~ presence ~ of - that -
characterESticf”Thelrisku ofu'a term1na1 ‘event for a
specifig ‘' group. = of 1nd1v1duals presenting " one

o
" character1st1c can be- deflned as the° proport1on' of
term1nal events on a spec1f1c t1me among those surv1v1ng

for that spec1f1c t1me. The relat1ve flsk for thls group |

‘ ifis .theg r1sk of" that group dlvzded by the rlsk of the

reference group ThlS rel tive rlsk ‘is also' obta1ned

ﬁ )'. . P .
g o : ’ R
RE 3 B . L el



. '=. tthugh'the‘peleﬁlation;df{

. . -:z‘-
exp . 1% 1.

5_. model

.

P '$f3-‘«7e;‘fv ST | o R
We define that a relative risk lower than.0.89 -means a

ificent'benefit ahd‘a rei#tiVe risk higher than 1.20 -

¢ i

means a s1gn1f1cant r1sk »J[

It .is_ 1mpo;tant “to- po1nt out some aspects of the L

!

‘1.1,Negatqve coefficients :wilL_edecrease the hazard -

Ffunct}on.ahd;~qonseqﬁeh£ly,:wiilvfn&teaeeﬁsﬁtviQel;
2.L Thefej'is  aheafbitfery'refefeQCe level'for ea§heoﬁé'
&of’f;hél hazafa varlables. as stated belowﬁ_{for,
“exemgie;' thef reierence: level for ‘number‘;ofJA/B ;
".misﬁefehes"_isvfthe: azard' bi patlents S wifhﬁ'_4
mishatehes- ‘fek‘“tfans sed pat1ents, the refereﬁce
'level is that of noh tra sedpat;_e_ntﬁs;}_an& so-on:.
3; From a c11n1cal p01nt of v1ew, it is iiﬁébftehﬁj!tej;f
»'”determlne ethe 3 51gn1f1cance 'Offleeéh ‘var1551e'g
N ,coeff1c1ent in: the full model (w1th all the efediedv
‘4var1ables 1n)-beca08eg even though'the coeffieieﬁts'
'can change when: some varlables are dropped the-full‘
e model represents*the most ;eal s1tuat10n. It shpuld g
:be understood that those varlables wh1ch droﬁ oat of
the | model are ’not: 51gn1f1cant1y 1mportant fo
predlctlng outcome, f:qm‘ B stat1st1ca1, po;nt,-ofe=

view.. o
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: statlstlcal model then' invoIVe 'theF 1ntroduct1on

'1covar1ates whxch seemed to be 51gn1f1cant for pred1

ga

. outcomes in_  the un1var1ate analy51s, followed by a

\

s

‘. The proport1onal hazapds model assdmes that there'”

'_is; a constant and proportloqal hazard' :e;atlonshlp'

between, dlfferent sets of -covarlates. i metimes this -

assumptlon cannot be ma1nta1ned Zthose cases) ‘there '

h‘is:‘ the: p0551b111ty of Kevaluatlng - the data fusing:

dlfferent strata,‘ that is, dlfferent categofies for

‘4wh1ch',thereA'1s no groportlonal hazard The decision of

including strata. is based on graphlc checklng  of
»

predlcted surv1val curves for each one of the categorles"

of the: covarlate,\belng tested for def1n1ng strata,'

. : q
Iooking for the constancy of dlfference between curves.-

W1th ‘time- (curves proportlonally equal)

The p:ocedures ‘in 3the" appllcatlon of. this
° . . - . ey .

[}

'estep-down. é?ocedUre of dropp1ng -out those covarlates

-

whlch are not 51gn1f1cant Th1s step can also be done 1n‘

‘the forward sense, that 1s, a stepwlse procedure w1th a”d

] new covarlate 1ntroduced each tlme. Flnally,,'after’

%

]‘ach;ev1ng a -good predlctor model 1t ‘is p0551b1e to test

.4

,1nteract10n terms between dlYferent covarlates. '

. One_3of the‘ excxtzng flelds 1n~the development of °

the Cox method 1s test1ng the appropr1ateness vof- that‘

',rmodel for the data. The main way as well as the ea51est"

'\

- f is aga1n ‘the graph1c check1ng between %he surv1vor‘r

v

functlon predlcted by the the Cox model and the surv1val’

LI

*.




curve estimated’ 'byﬁ‘”dniVéfiate h'analysis;~ A--mdre N
v i

‘;soph1st1cated approach is plottlng the cumulat1ve hazardfh~‘

lbfi'hresxduals agalnst -the; re51duals, obta1n1ng hn'i'
"stralght 11ne when the the Cox’ model flts\the data. -
: Applxtat1o&_,of the éox<»model<;to‘tthe;_Unﬁégrsitivoff;hv
| Alberta K1dney Tr!nsg}ant'Pihgrah T | :hhn". :
. The Cox proport10nal hazards modél ‘was’ applled Just

to the patlent group in the ‘seconéjﬂperlod (1975 13;5)

_because the_ ‘number: qﬁ patlents 1n the - flrst perlod was75

. too sméll o

RO .a Y- :
We 1n1t1a11y tested a model conta1n1ng 14 var1ab1eS"

‘(thOSe_Whlch seemed to be_'anOIVEd in .transplantatlo'

ohtcdﬁé,_ after) the héctuarial adalysis);:The variables’
- were.cdtegorized as follows:
: . : e .

Cs

o .

Y '

- fImmunosuppre551ve —'1-‘AZA 2: CsA; reference
level none. ';‘- S -

‘M_—“.Type of donor =13 CAD 2 LRD.

. % . A/B ,mxsmatches -0 mlsmatchﬁé,il»mismaféh,.2:

miShatcheﬁ,'Bi ﬁiSméFchés;ittéfé;ehce'tsgvelj“ﬁvt-
ﬁfsmatchesft'; | S o o a
' sei‘-'malé} réfétéhcefleVéI-tfeméle}

- ,Percentage of d1fferent 1nd1v1duals lymphocytes'
‘k1}1ed_ b&,;qtiglyen serum S. 1ymphocytotox1c-‘
.antihodiééttPRh)‘éjé_50%;f;efepean'leve1: Jowﬁﬁg'

--»IPrimaty %enal”diséas§~.fh.dihhetic,ngphthpéthy, )

B




;]\ héphrbangiéScle@bSis;.:référence"léQélz;"othet5
N SRR : - . Q-
. diseases. : o SR !

. o ' L ,

- .Time on dia;ysis = }?ss-%hanftwo years, more
7£h?h‘tV0'Y§grg; r?jeréﬁée ;leVei: no ‘diaIYsi§
_beféféltranéplantatioﬁ. | ‘ H |

L - 'Pfé-Transplaht;:..transfg%iohg = ’t;EnsfﬁSedgl

| ';eféfénée ieQel:‘nonft:éhsfﬁééd.i et |

- Warm féchemia time élreélvtime; |

- v.Coidbischemié ti@§ ; rea1 timé;;

-,—'_«Aée at transplant e reaL.val%5,” . _

- Traﬁﬁplént humber —_2ndftréﬁsplant}‘3rd or moré;

fgferenée levei:Afirst t??ﬁspliht; o | |

"~ Blood group of 'réciﬁféﬁﬁ ~ 0, A, B; reference

, N ‘ .
level: AB. VA . . 'a  N ““' 4
= ﬁlbb@ éfoupIOf doﬁof‘:'o;,Ab,B; refegenca lev§1£
: 7 : ; s e ’

CAB. e TR



11. RESULTS
- - ‘ . ) ) .,“)." Y . . . .
A, Univariate analys1s 6£ the Uﬁlvers1ty of Alberta deney

Transplant Program , e

','h dls%riputlon of renal transplants aCCOfdlng to the
year in whléh\they were. performed and the souice' of 'the
/oggan»ls-represented in Flgure;1. | i o §?~'

[N o~ :
S
€ . =~ . . L4

-~

pEﬁlon 1967 - 1974?“ |

Thls perlod’ can be con51 ered as av'learnlng period',
£

durmg whlch renal t‘ansplant technlques and c11n1cal sk1lls'v
Tgcame ‘stable.A POllClES reg;rdﬁﬁg kldney transplants vere
frequently cﬁﬁnged It 1s then dlfflcult to. determlnea_whdtf
~ factors. could be 1nyolved _in"graft and»patient odtcomes'
f}beoausewof-the'smallmnmmber of cases‘as_nelllas the strong?
'-interaetiOPI;whichv all of them ‘have with';th ' _year of

I .
H »

ransplant, per se " As there were no relevant' statrst;cally
éﬁ‘-51gn1f1cant dlfferences 'for any factor analfzed,oin‘thisv‘.
per1od comment may only be made as to v‘trendstk:(Ploté» of
thlS perrod "are done 951ng thinner lines to re?resent this'

fact). —.

Durlng ¢'this perlod iOO fkidneihvtransblants were
performed 87 CAD and 13 ﬂRD ‘General character15t1cs Of
these patlents are’ shown 1n Table 1 Slxty seven per cent of

tlrec1p1ents were between 15 and 45 yeais old' 57% of donorsT
~were also ﬂg the same age caxeoorj @Flgure 2) Nb patxents

wzth d1abet1c nephropathy as primary 'renal dlsease were



..\

'transplanted 'during"this period. -The 'immunosuppreSSive

regimen, ma1nly on the basis of 'AZA: and prednlsone Uélp ‘was

.

.con51dered unxform throughout. Graft surv1val, at K month,

e

year, and 5 years was 76% - 45%, and 26% for CAD allogr fts,

' and 69% 31%, and 23% for LRD- kldney transplants (F1gure 3)
1Desp1te the- poorer graft surv1val for L%P kldney rec1p1ents,

pat1ent -survival was better for thlS group. 100%, 77%, and

- 46%,” vs 93%, 66%, "and 43%,iat‘1 month 1 yeaf‘ and. 5 vyears

)

'(Figure 14), It 15 1nterest1ng to note that 1t was already
vestabl1shed that the f1rst 3 month perlod was‘ assoc1ated
‘w1th the h1ghest r?sk for graft loss (morphology of surv1val

"curves are 51m1iar in, both perlods studled) IR

Even though there was demonstrably s1gn1f1cant

beneflt from HLA A and B matchlng on graft survival ,in"CAD

'kldney 'rec1p1ents~ (Figure 45, HLA‘1dent1cal LRD kidney"
recipients had better graft suryival -than . haplo1dent1cal

’ recfpients' (67% vs 25% at K yr; p= @40745) (F1gure 6). Good

5
HLA A and B matchlng wa’s also assoc1ated with better patlent
‘surv1va1 in LRD transplants,f’but-," in CAD allografts
(Table 2)

In terms of ABO blood groups,)o group was the main type -

~ for donors, being used for O as well as for other ABO’ group

rec1p1ents. ‘ Forty CAD O .kldneys ‘were -used ;for 28 0

'},rec1p1ents, 10 A, rec1p1ents, and 2 AB rec1pf&nts. No CAD AB

kldney wasﬁ transplanted 'All the B group rec1p1ents were,"

_transplanted wx&h/B kldneys Living-related transplants. were .

'performed maxnly from O k1dneys (8 cases) the rest being of

.

y



g 5urv1val (Tables 3,4).

: _Aﬁb, .A:' group (5 cases)?“ 2 Oi kidneys were used for

'transplantlng 2 A patlents. No spec1f1c trend 1s‘ observed"

for. dlfferent ABO groups in- terms of graft or patlenth"

, Other< 1mmunologlca11y related parameters.=isuch““as"'
‘ _

’ pretransplant blood transfu51ons or prev1ous transplants did .

not"show any clear trend durlng this® per1od (Tables 5 = 8)

K Pre transplant pregnanc1es could not ‘be evaluated becauseV;.'

'only 2 pat1ents had had preylous pregnanc1es._5i R _
R Ach1evement ‘of: J;%od QUa11ty of 11fe during';

pre- transplant d1a1y51s, assessed by the c11n1c1an accord1ngj'

- to soc1a1 ‘and profe551onal rehab111tat1on, showéd a tendencyl

towards ,better progn051s'-for- graft “and patlent surv1val}’
.(?igUres’l 3f10) ~There were 42 patlents who were employed\a
';5£ the t1me of transplant 37 recelved a CAD k1dney and 5%a -
_'LRQ kldney éhe rest of pat1ents d1d not have any regular'.:
jOb ;before transplant. 47 rece1ved a CAD allograft (56% oflﬁ'
R “:D‘renal»transplants): and 8 ta“ LRD knﬂney (61. i‘)
A rehabilitatiOn rates achleved ‘with ~§1a1y51s wereh

h1gher than those for profe551ona1 rehabllltatlon.“ E1ghty

per cent (67 pat1ents) Qf CAD kadney rec1p1ents and 92% (12)»3;

A of LRD transplants were,cons1dered £o have & normally act1ve7

“lives. -
o .

No modallty pf d1a{;51s (home 'hemodialysis, hospitallhi

hemodxalys1s 'and 1nterm;ttentftperitoneal‘ d1alys1s) wasf

\

assgc;ated wlth hlgher suryival"rates (Table f97 10)

'Howe.er{ pat1ents whose first renal replacement therapy nas
6) ISR - AR S :»f

DR e e T e T



'kldney transpla(tatlon had better surv1 al rates than those
n_who were on d1aly51s before transplantat1on For thlS 1atter
'gr0up, those patlents wd1aly51s less than 2 years had

h1gher surv1val rates than those on d1alyS1s more' thanl‘2

dyears (Flgures fif"12) Probably, thlS fact reflects the.

-51n1t1al qualLtg of d1aly51s,'or phy51c1an blas 1n Selectrng

\

. those. whose outcome would confer credlt on a relatlvely new

, procedure.‘v

-

None of the other factors studleg showed any suggestlve

3ypattern durlng thlS perlod ST T IR
: r _ T S S o S8

. ,*‘}‘ £

pzmon 1975 - 1985

ThlS perlod can: be con51dered as the steady state of

';renal transplantatlon from' a’ technlcal p01nt of v1ew, in.

’7contrast to the f1rst perlod

gg Two aséects deserve comment be‘bre presentat1on of the

P

'statlstlcal analy51s Flrst ='there-inas a more _or less

fjunlform' _1ncrease ;in,'fthe‘ number>'of* transplantsﬁyear,
'futhroughout these 11'years. Three hundred twenty.» ix. renal.

'transplantsﬂwere performed 250 were w1th CAD kldneys and 76

,\

o i}35-7£:i

with LRD kldneys. The second factor was. the 1nt$pduct10n :of,“

="CsA as a new 1mm1nosupp5e551ve drug‘as part of the Canad1an

-

vMultlcentre Tr1al Group protocol 1n 1987 (187) The general

character1st1cs of patlents transplanted dur1ng thlS perll

are shown ﬂin Tables-‘11( 3T2,* and 13. Un1var1ate f'and /.

Mult1var1ate analy51s of data bf tbese patlents dlscarded an’

l'effect of year of transplant on graft and patlent 'surv1Va1 o

L)
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S

.vveithér inlA2A+treated'or vi CsA treated transplants.:yThgsvft,
o growp of CAD. kld“eys EECIPIents on Csh-had sxgnxflcantlyf*
]shorter warm and cold 1schem1a t1mes, hlgher‘ 99rcentage- of:ff”

f.'poorly matched (more' than 2 m;smatches) for HLA A and B :__

L s

’*;fantlgens, more d1abet1c patlents, and fewer non transfused:""

.reC1p1ent5 than the CAD group on AZA.

Flfty f1ve percent of CAD donors were between 15 and 45‘

‘.,

L

f;f”*" | }:;g;f]ﬁrjffufa5536; S

C e

’ years “old; for LRD donors, the most freguent age gr?up wasrg”'

igjthat of 31 ‘to 45 years old percentages ~of :recipienttt*:

"ages “were qu1te 31m11ar to those observed durlng the'fi‘St o
'perlod The percentage ofj CAD rec1pxents 'o&der than 60

»1ncreased sllghtly as d1d the number of patlents between 463

:and 60 years ol d L1v1ng related rec1p1en s betweﬁn 15 dﬂ Qy

'f30 years old réﬂresented almost 53%1'u §
r(Flgures 13 14)(*,_ | % ' ”ﬂ ' “'3'>

. >
¥ '

‘5LRD rec1p1ents SR

Both CAD and LRD k1dney rec1p1ents transplanted drurlng-wt

‘ _th1s perlod had 51gn1f1cantly better graft and patlenttjd'
-surv1va1 rates than those of the f1rst per1od (p < 0 001 for7g'f

both surv1val rates, for both types of rec1p1ents) (Flguresg"

v15 - 18) Graft surv1val at 1 month 1 year, and 5 years @as

";85%, 61% xand 4&3 for CAD rec1p1ents on AZA 94% 83%,;: d"'ﬁ

77% ;for CAD allograf:

transplants on AZA an
L rec1p1ents on CsA.,

,"thOSe patlents on AZA t ansplanted durlng thlS

- ' » e '&
':i-also sxgn1f1cantly . hlgher than w\khose [ﬁ

* transplanted durzng ‘the f1rst perlod (p < 0 003 ffr “graft.

o
) 200 . ) a . ’, ?

“on CSA 92% 88%, and 76% for Lnnvf‘.

,raft' and pat1ent surv1val rates forh‘b
‘rzod 'weref2j°

Pat1ent5ﬁ7fl

96%, 38%, and 79% for th%#ge LRDTQ!'
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‘.v,_-‘

L E . v G, . L ‘ . :
e surv1va1 in CAD k1dney rec1p1ents p5 < 0 001 fo pat1ent.‘_'

fi} surv1va1 Ain” that group, and p < 0. 001 for both graft andP_i‘"

1.'$ Q
v"

pat1ent surv1val in LRD kldney rec1p1ents)(see 111ustratlon”
- below) 100

90 -

LEeE “

0N\ ¢ """.'f7,‘i ,‘__:‘1975:85'LRD/A2A o

504

 1975-85 CAD/AZA

3 "40".‘. .

A ;'groftSurﬂyol?~zf'aﬁ

304
o ‘*j:‘f_; 0] E? S ;f—————¥x1967 74 LRD

Cyclosporine}i@ foved 51gn1f1cant1y graft and 'patient'
n[surv1val rates 1n#CAD kldney re01p1ents (p < 0. 0001 and P <

*.e70 0992 respectlwely) The 1mprovement achleved by uslng CsA"
"cAD tranagzants {is, fin:,0uf7_exper1ence, 22% on graft._
Jsurv1va1 aﬁgzéﬁear, and 33% at 5 years (thls‘ last flgure
d{fdshould be oon51dered cautlously becauselbf the small number'

I’

- of paiients on CsA w1th 5= year follow up (8 pat1ents)) W1thl

vean of 19 7% However, CsA d1d not 1mprove 51gn1f1cantlyd{‘

xs“ei'heg’ graft or patlent surv1valh.rates 51n LRD kldney_-f



R PR Ty ;;ilmﬂ'°v,',f§éff[f?
-:~*']'f ' .'v~,f-"5; "’fw FARE f";*-‘&n"»

’ frec1p1ents even though thlS group )ﬁﬁ’f comparable t LRD *9'

3 P . 5o .

-kldney realplents on»AZA in terms

f*sex, age at transplant I
* . 2

s tage of dono? t1me on d1a1y51s, blood group of dpnorf and

-

"jjrec1p1ent,, number of pretransplant transfus?%ns,vnumber of

x;.
u D

‘4;n5n transfused pat;ents,, number of sen51t12ed patlents,

VI

4‘_proportlon }of HLA 1dent1oal vs haploldentrcal and tlme of

.V_uwarm and cold 1schem1a %ﬁébles 12 and 13) U'}pff“ -

; _)!

’ w,fThe. most .common ABO blood group f0r CAD donors was&;;f'

: group (0] for those cases whqse rec1p1ents were on AZA (48%)

‘~and 'group ‘A Léof;‘ hosef who were on CsA (39%) in ‘the LRth7,‘
group, Oy group was the most common for donor5> blood group-
For rec1p1ents Af was the most oommon blood group tor all"
gtﬂé subgroups except for that of LRD k1dney rec1p1entsf- n:
b R{31p1ents f' the AB blood‘group were transplanted"ff'
umalnly wlth non- AB kldneys, espeqaally WIth (o} kldneys (50%)
"{At’ 1 year, graft surv1va1 was Lower, but not 51gn1f1cant1y, ,';

'for those B CAD rec1p1ents, qhe best -graft survrval rates f

Yo
. were shown for A: rec1p1ents (Tables 14 15)

P - /\ Afw,:'r'

The effect of HLA matéhrpg on graft surv1va1 was. shown '

in group .of patlents on AZA. bht not 1n those on CsA e

: G?od HLA A and B matchlng was assoc1ate§ wlth hlgher, graft %:
| surv1va1 rates in CAD kzdneys 'reC1p1ents ;on AZA (p <'pfjj

:0«05)(Flgure 19) . Thls effept was-énot Shown -ihf CAD |

flkrdney rec1p1ents group .on CsA (p < 0 36 between 0 and 4

B m1smatches- p < 0 6622 between 2 and 4 m1smatches)(F1guregnpa
: 20)‘ We found a s1gn1f1cant1y better pat1ent surv1val for?ﬂuﬁ

' better HLA A and B match 1n AZA treated patlents (p ;2 0 03f:fﬁ

T
s



T

:.for the dlfference 1n patlent

‘totally matched _VS the one

, ;Th1s fact was not observed in

. CsA (Flgure 22) ‘ q‘A:.; o

To evaluate the p0551ble

'surv1val we . studled those

:__Januafy '1/1981

and January

,_%sgf{ i

5urv1val between

w1th 4 mlsmatches)(Flgure 21)

the group of«-transplants ’On:;

\'. -
effect of DR. match' on - graft
patlents transplanted between
:selected

1/1986. _we‘

- subperrpd because DR typlng became constant or: standardlsed-

if* after Jaqéasy 1/1981, A total

:dkidneys iin’thiS‘subperiod-

50 were on AZA and 88 on CsA

-of 138 patlehts recelved CAD-

In

the AZA group§ well DR matched (0 m1smatches) patlents. had,'>

';s1gn1f1cantly better graft

-

88%, 45% and 35% at 1

. respectively: p

;'observed-‘inv those patlents

_zero- DR mlsmatched pat1ents vs 96%,

E ulth 1 or 2 DR m1smatches for
‘NS)(Flgure,24).
51gn1f1cant

A negatlve

:surv1va1 was shown for the PRA (less than 50% PRA

“than
) -

.smaly - than comparisons

separately these ~CAD'

'1mmunosuppre551ve drug, th

‘ matched rec1p1ents {1 or 2 mismat
o '

_<« 0. 05)(Flgure

w50% PRA) on graft surv1qal in D allografts.
the number of patients with more than) 50% 'of PRA
vere.

nbllografts

vs

su vxvall'rate thanfless:well
vei>'(iob%{"75%,..75%
month 1 year -and‘nd"years,:
23) This fact ,was
’on CsA (92%, 92%, 79% ‘in
81% and 80% f r those;

\ ——

the same three t1me perlods, p

N ° ) \_/\‘i

‘effect (pr < 0. 02) on graft
'ms}
(In LRD,

was SO

'not possible). 'Stuinng‘

accord1ng to

dlfference_

- be{ween those with less: than 50% of PRA and. those thh more

the group” N

thlsbgv

not

‘more

thelrl[_

in. graft survival =



than 50% was 51gn1f1cant (p}jfdk042) forpatientS'on'AZ§;but

'not"rgir,those on CsA even though there was ‘also an evigent

<J'jd1ff§&ence forethls last group (Flgure 25) No effect of the

, hlghest BRA on- patlent surv1va1 was detected (Table 16)

‘ ’ Patlents ?ransfused before renal transplan at1on showed
£y e

.t
-

higher graft surv1va1 rates than those non transfused ThlS

gvifact was observed 1n the AZA as well as .in 'h CsA group. o

‘;j—”‘29),' presumably, »in fthe: case .ot CsA,,“because:'jthe'

'f,,non transfused group was 50 small o

[

«f exclus1on, only) 13, su'hifpat1ents:f 12 ‘recelyed}_CADH

Durlng th1s second perlod of _11 years,v k1dney

transplantatlon was carrled out on f@ d1abet1c pat1ents w1th

£

end stage d1abet1c nephropathy,d of }whom f27 recelved CAD

,k1dneys (12 were on’ AZA and 15 on- CsA) and the other 2 -

I

received an LRD kldney (both ‘on CsA) Even though there fwas.f]

no - statlstlcally 51gn1f1cant d1fference, the 12 AZA treated

v:dlabetlc patlénts ‘had a worse graft surv1val 'rate than

"
”wil J‘

| non dlabeﬂﬁcs (Flgure 36),Lﬂbut' the 15 CsAFtreated did

,comparably at -well.;as non- d1abet1cs (F1gures 31 _32). \_

Patlent ' surv1va1 ‘was_ 51gn1f1cantly worse dfor d1abet1c

“n.eph

-patients

on CsA (Flgure 34) o f N

’ 1F”e}ye_ also stud1ed the outcome for pat1ents whose pr1mary

%rlnclusxon of patlents where thls d1agn051s was made by

athy vs other renal dlsease (p < 0 050) 1n the groupt"

treated with AZA (Flgure 33) but‘_.no‘t in '_thqée’

. renal dlsease was nephroangzoscleros1s (we trled to avo1d



e for the’ overall ggr%up, espec1ally for

“',statlstlcal s1gp1f1cance (Tables 19 - 20)

k1dneys (9 were on£&EA and 3 on CsA) and 1 LRD»“F

kldney (and~ as -on’ CsAhm Ip thls group of pat1ents, graftf

s
and.patlent surv1val rates~wggg>also lo_er than the observed
Ly

. o o
e e

e CsA 6p < 0 0423 for graft surv1val and p < 0 001 for: patlent.ij
| sprv1val)(Flgures 30 - 34) Number were very small aga;n,_
‘During this per1od 27 HBsAG—p051t1ve patlents' were,37
;transplanted » all.r f them rece1ved\CAD k1dneys* 5. were oni
':AZA and 2 on CsA Moreover}iVTSQ',pat;ents':hadfldeterm;ned:»
“vantl HBc,g;'be1ng~, 20; p051t1ve ;ﬁjghteen receiwengCADg
- -allografts~ 15 were on'AZA and 3 ldn. CsA vrhe-‘éfhéf°_2h‘
vfhrece1ved ‘LRD k1dneys and were on CsA - Even though it was noth

\I’-
N

fstatlstlcally 51gn1f1cant, we" detected worse graft surv1val_}
'rates for rec1p1e3t§‘who were pos1t1ve for HBsAg (Table 17)

Patient surv1val was . not affected by the presence~ of that
hepatltlsg,v1rus B marker in blood‘,(Table 18) S1m11arf'
' findingéf were- obtained dforl'then PreSence Of antlbodlesvf

o against hepat1t1s B. v1rus core *antigeh, 'agaxnb'wlthout-
Second transplants d18 noz have a 51gn1f1cant1y worse.:v
”-progn051s when assessed by graft o by pat1ent surv1va1;é§
8 rates (Tables 21, 22). e - ’“_”
. j?modallty of " d1a1y51s showed a trend for bettér graft:"
» or patlend’\surv1val (Tables 23 24) Time on d1aly51s dxd a
-j'not 51gn1frcantly determlne graft' surb1val ' However, we
"detectedtta_ sl1ght‘ trend toward better patlent survﬂval_ﬂh

‘1nversely related to the tlme on d1aly51s (Tables 25, _26)Q.C<

_ ose 3. patlents onf;a




‘Soc;al and profe551onal %ehab1l“§gt1onlwere not .§1gn1f1cant
'fdetermlnants of graﬁt and patfent surv1val (Tables 27 - 30)
“No. partlcular s1gn1f1cant trend fwa demonstrated iforvﬁ

:'graft and‘ patlent surv1val accordlng to: the ‘number of

';pregnanc1es before transplantatlon.

b
G

“

Plotswgof -contlnuous var1ab1es (cold and rm: 1schem1§
Y ‘ \115
txmes, age ‘of - donor and rec1p1ent) ag?1nst -gra

[ 2N

and pat1ent:

3 . . - \

Lsurv1va1“d1d not show any spec1f1c tnend They were not
‘ categorized for actuarlal analy51s but were entered dlrectly
1nto the multlvarlate study.

LT

: -'B Mult1var1ate ana1y91s of t#ﬂmversﬂ:y of Alberta K1dney -

Transplant Procram S

»

From the 1n1t1al number of. patlents transplanted durlng
:the second perlod we had to exclude 39 because of . the lack -

| otlzlnformat;on “on. some covarlates istudled ' Thus,~f_287h'
ﬂpatients 'were. 1ncluded 1n the ana1y51s' thelr d15tr1but1on
accordlng to type of donor and 1mmunosuppre551ve- drug"
represented in F1gure 36 Characterlstlcs of these patlents
~are shown 1n.Tabl s 31 “to 33 g .

*The~‘mean follow “up perzods ’were 55 t 48 months for -
:oatients "on’ AZA .and 31 % 18 months for those on CsA.,h_

' :1The; 1n1t1al models to be tested for Graft and. pat1ent |
“survi§a1 conta1ned 14 covar1ates, those whzch seemed to bii’
'-s1gn1f1cant :tiniﬁthe un1var1ate analys1s part'a tprTfOE‘bﬁ
:1mmunosuppre551ve drug, type of donor” number of -m1smatches‘.

xy.for;‘ A and B antxgens,t sex z hlghest percentage of

Ta

el
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R SRl e
' réactive PRA, .l'pre'.transplant"bloOd trapsfusions, time on -
1i1 dialysih before nal transplant presencg‘o. diabetes‘_andi
3.

‘ffinumbev of pr ;ous%§ransplants.u/ _

; "1. d? bhese mbdels we fested 'h.“"3
ﬁil proportlonal hazards model for study1ng graft and pat1ent

B W

' surV1val comparlng the su;aﬁvor functlon est1matea oota1ned'vf

by the regress1on models w1th thd-Kaplan Meler estlmates of

o ,
: surv1val functlon. Both functlons wsre very 51m11ar,,mean1ng

that the Cox- model ‘fltted the data well (F1gure 37, 38)

' Moreover, we also tested the adequacy of 1ntroduc1ng type of

: 1mmunosuppre551ve drug'~andv type of donor.as covarfates,

?ﬁ

inStead“of'strata.VFor“that'verification,'we used ‘plots_foff
a'\.l .'_
the log su£v1vor functlon for the subsets determ1ned by type_

of 1mmunosuppre551ve drug (AZA VSs. CsA) type of donor (CAD,ﬁ

‘_ Qs LRD) vand type of 1mmunonosuppre551ve drug plus type off'.

donor (CAD on AZA CAD on CsA, AZA, LRD .o “csA), -

checklng for the propbrtlonallty of Bazards for each one)QjA

these subsets, that 1s,’check1ng for lines wh1ch shgnld be

proportlonally equal Aga1n the dlfferent subsets tested had'

proportlonal r1sks, allow1qg for t 1nc1u51on %f thesevfzh
covarlates gin the: models. Ih fact models w1thout type of

donor and 1mmunosuppresslve reg1men ‘as. covarlates fltted the"

v

data worse, as can ‘be seen by comparlson w1th the actuarlal

,.t

surv1val for the same categorles (Flgures 39, 40)



| -"'}34). X

_ ' n"theiinitial 'full model' for graft surv1va£:>(model_fs;‘
), ”

ven covar1ates were statlstlcally 51gn1f1cant (Table'”
of them had negatlve coeff1c1entsf thCh means that=?
'thelr presence decreases the rlsk of graft fallure (type of~‘€'
_1mmunosuppre551¢e drug,; lower number f HLA A fandf:.ﬁl“”
tim1smatches and pretranSplant ‘blood" transfus1ons), the otherv
:V4 cgﬁarlates were_ assoc1ated wlth\ poS1t1ve coeff1c1ents'
_;1ncrea51ng 'the .risk ‘ofz graft flossi RA h1gher than 50%,t
nephroangloscler051s as prlmary ‘renal' d sease,: 1ncrea51nggy
vcold 1schem1a tlmes,vand donor B ABO blood group) ‘The mostli'
51gn1f1cant beneflt .was? obtalned w1th 'the ”use--of- CsA;;
‘(relat1ve vrlsk % g@ 3879) hth h1ghest r1sk belng an’® ABO i

. B- kldney tranSplant (relatlve r1sk 8 794). The 1ncrease~offl
L'rlsk w1th _1ncrea51ng number of HLA A and B m1smatches was;

s

L not un1form, be1ng more patent from O to_‘1_ mlsmatch thana»\\}

>

’,from 2 to 3 m1smatches.-The rlsks assoc1ated w1th 1 and 2 A

”fand B mismatéhe

vwere»sim1lar. Even 'though they werer-not“ B
: s;gnlflcant, transplant from a. 11v1ng related donor, male as
= ec1p1ent, more than 2 years on d1aly51s, shorter warf;'
’1schem1a t1me, and f1rst renal transplant were assocxated;E
:w1th lower r1sk of graft fa1lure. Curlously, the presence of,ﬁ
d1abetes 'was<_'not - assoclated_’ with' hrgher}»;1sk_ for

~;transp1antatxon."__ _ . | o

;.lnt the _1n1t1al 'fullﬂfmodelﬂ:7forlprediotinélpatient"
"surv1val (model P1) only 4. 'coyariates were stat15t1cally£]=~
551gn1£1cant ‘(Table 35) 2 assocxated w1th decreas1ng rlsks;yfﬁﬁ

for- patlent death Klmmunosuppress1ve drug, and lower number,!*'

. I,\ -
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T

'statlstlcally 51gn1f1cant 'the

Seny. =

a5 Y

-

& .

'6f'HLA»A and B'mismatcheS)i -the- other 2 ,cond1t10ned hlgher

1

rlsk (nephroang1oscler051s as pr1mary renal dlsease, and age

at transplant) Presence of d1abetes, PRA h1gher, than ,50%;

".1ncrea51ng t1me -6n: d1a1y51s,v,and regraftlng led to an;

1ncvease of rlsk fot pat1ent death even ‘thgugh- they were
L T '

T'not stat1st1cally 51gn1f1cant. S S

\_fgter dropplng ,'thetJ co}ar1ates ‘hyhichi” Qere f not_4

' 'pfedictortm%del ebtatned‘for
graft surv1va1 (model G2) contalned the follow1ng covarlates ;d
(Table 36) type of 1mmunosuppre551ve drug,'number of HLA A <

and B m1smatches, PRA nephroang1oscleros1s as prlmary renalfv‘

dlsease,' and. cold;;schem;a tlme. The last three covar1ates

were' assoc1ated with a signiflcant 1ncrease in graft,

| fallure._ In this 4?2993/‘ the most. rlsky 51§uat10n was. the =

i

anteqedent of nephroangioscler051s as pr1mary renal dlsease)e

the lowest risk of graft fallure was for patlents w1th no;:'

mlsmatches for HLA A and B antlgens.‘f : | _
ﬂtThe final: model for predlctlng patlent surv1va1 (model:

¥ M A
PZ) contalned the 4 covarlates wh1ch were statlstlcally:

*51gn1f1cant 'in' the full model wmth very sllght vagi\tlons
~in the1r coeff1c1ents as well ’as_ thelr relatlve.afisk

.. (Table 37).' This.zfinal'mddelkfitted'well-the data (Figure

. We tested 'also' the p0531b1e Lnteractlons between. the

¢

ma1n 1mmunosuppre551ve drug and 4 covarlates (type of donor,V

h1ghest level ‘of PRA gregter than 50% HLA A-B match1ng, and'

' 5

;ch models."Only 'the

pretransplant blood transfu51ons) 1n7



. ," he antecedent of : nephroangloscleros s as
dlsease._'The 1nteract10n term had a Do

-

‘interactiof term between type of immUnosuppress' i regxmen

V
4

.‘"’
CE N Rt

and type of donor was 51gn1£1cant in the predzctor model for

3

_ graft surv1val In 1tg)presence thls model ;waéQ reduced :to

\{a

= the*,effects ;of_ type 7ofv 1mmunosuppressive drug,_type of

“. 1
donor, 1nteract1on term between type of donor‘ and type‘ ofy

'-1mmunosuppre551ve 'drug,5 number» of HLA A and B mlsmatches,

' h1ghest- PRA 'and nephroangloscler951s ' prlmary renal B

3
d1sease (model'G3)(Table 38) Accordlng to kh1s model G3 for

predlctlng graft surv1va1 the most substant1al benef1t is~

: obtalned w1th CshA use and the/ﬁ/ghest risk for graft fallure

prlmary renal

t1ve coeff1c1ent

w1th a h1gh relat1ve risk- assoc1ated to 1t. The fltness 'of'

>

» thlS model 1n relatlon to data is represented in F1gure 42

e

o
B

-'v 4

‘ covar1ates was analyzedrasolatelly us1ng ‘th Proport10na1
T s

compar1ng its graft surv1val 'estlmate f'to' that‘h from
Kapfan-Meler method ? :j L, ffﬁ7a‘
. G I

: No reLevant changes in the coeff1c1ents fgr each one of

!%&qblflcant _ ovarlates-f werev"observed when each

» -

I

Ea
-

Hazards Model Mor&dy“r, the same f1na1 model (model 63) was

obta1ned whenhthe 1nteractlon term was already 1ncluded in.

PN [

the 1nbtaal model (model G1) .and the step-down procedure was

applled to 1t..

~-For'.the' f1na1 predlctor modei of graft surv1val we
.

. calculuted separately the relat1ve r1sks assoc1ated thh

-~
each one of the spec1f1c number of mlsmatches for loc1 A and

B -The results showed an 1ncreas1ng r1sk from 0 m15matches~f.
\ . : . . ha -

ks

L
.



- ;; :anp “h"lfi | l°fff‘;'_{‘ "h} + {pri?.” - ;':4?Vl°
for loc1 A and B (r r.= 1) to'4‘ mismatchesllto-o'hothp loci‘
;f(r r.= 6). Nevertheless, th1s 1ncrease ‘was not unlform and?-
for example, the relatlve rlsk assoclated top 2 mlsmatches
;for; locus .B’ an&b 0. for locus A was mUCh h1gher ‘than - thatoa‘
assoc1ated to 2 m1smatches locus A and 0 for the B fIt:'canu‘

' he 1nferred frqm our results that locus B is. prohahly morer7
1mportant than A 1n terms of graft surv1val the presence of-\
JUSt 1 mlsmatch for locus B is enough to 1wprease the r15k~

'for any other comb1nat10n 'of” HLA A mlsmatches. Relatlve
r1sks assoc1ated w1th dlfferent comb1nat1ons of m1sqatchess

4" L
'“are'shown in- F1gure 43 Except for the coeff1c1ent oft 1*LE‘

,;m1smatch _all the others were 51gn1f1cant at 0 01" level

Cyclosporlne use in CAD kldney rec1p1ents decreased the'

ersks for eaéh one of. the cateoorles of HLA A

v .

ggatches (Flgure 44).' T




of proportlonallty rof;‘rlsks :ini renal transplantatlon"'

el .

2 v, mscufssxon |

The analy51s performed 1n thlsgthe51s presents ev1dence

between CAD and LRD rec1p1ents,'vand even more ev1dent

between dlfferent 1mmqusuppre551ve reglmens, after”the'

v1ntroduct10n 5{7 CsA. ThlS proportlonallty. 6£*ﬂriskS’ dsﬁjv

observed in relatlon to the- same rlsk factors as those whlch"”l

are 51gn1f1cant for pat1ents on AZA Th1s fact suggests that:

dlscrepanc1es shown in. dlfferent stud1es could be to due ‘to “_f

dlfferent degrees of relevance for these factors. However,ds_,

‘predicting. transplant i'allograft‘toutcome fare:d type. of

”PRA Vand nephroangloscler051s as, prlmary ’renal dlsease,

multlvarlate analy51s has shown to be a. powerful tool for_;jf

" single- cen re nteractlons. R
g |

e

Accordlng-to these‘results,lsignificant'covariates.~for

)

These are. the covarlates 1ncluded in model GB that w1th one;'

e

dlscoverlng, the1r . 51gn1f1cance' in- ;thel upresence~»bof"'
. . . - : . .hv . " .

*immundsuppreSsive negimen-ﬁ type of -donor“ HLA A -and B‘jiﬁ

‘_mismatches (DR vere not conszdered in this study) h1ghestn-

1nteract10n term._ It ;reflectS' the known fact that LRD:*

allografts have a better progn051s than CAD as well as ourx_

$-

f1nd1ng thh regards to the lack of beneflt of CsA 'use:hinfa

LRD transplants.” I -.fact, the beneflt for LRD allografts{r:
u51ng CsA ,ist not ;higher‘ than that obtalned w1th AZA'jNg
however, 4it is h1gher than that of CAD transplants on CsAfj]
Afor ethlcal s1gn1f1cance of thls increase lse Conclusxonsffg

sectlon); Nevertheless, CsA use_ the more benef1c1al«”

N e

"f'g 48' Q‘,{f



L1

" 1solated factor for transplant outcome to the overa1l group._ﬁ'
Three covarlates were dropped .out"ln the step downr,

procedure. pretransplant blocd transfu51ons, cold 1schem1apf

. .

75t1me,j and donor s blood group Th1s fact could mean that

ftheseyc rlates could be. useful con51der1ng the 'whole et

'7.of ’COVarxates‘ but they do not add any statlstlcally'

e

&

51gn1f1cant beneflt for predlctlng kldheY~ graft outcome>

N

. after evaluatlong otl thel-other covarlates 1ncluded in the
"final modelﬂtAtithe same"'tlme, they could represent . the

trends determlned by the 1ntroduct10n of CsA‘inrQUr:centre,_:

In terms of patlent surv1va1,“ e'"set;uofﬂisignificant"'"

covarlates was: type of 1mmunosuppre551ve reglmen, number of

’ .

- mlsmatches for HLA A and B antlgens (agaln, DR antlgen were
fnotf‘f consxdered ' in o thlS ’ analy51s) - presence _ofr
nephroangloscler051s as prlmary renal d15ease,~ and" age ' of

rec1p1ent .ati transplant Interact1on terms tested for thls.f

model were not 51gn1f1cant

'We will d1scuss the ma1n po1nts of 1nterest of these'--

results comparlng them wlﬂh those reported by other groups.'

T

s

A The effect of CsA use 1n renal transplantatlon"'

Trtroductlon ojdtsh as the ma1n 1mmunosuppresszve agent

ln\\renal transplantatlon is: the most wldely accepted factor'ﬂ

o

. of 1mprovement of graft surv1val 1n CAD allogra*fs.‘ hasj_g_

rncreased one year graft ,surv1va1 between ]7- and 35% 1n"

randomlzed prospectlve tr1a1§*(19 5} | ,120, 152 ’187;v:[7

__rev1ew. 201) ‘ is. 1nterest1ng to note that centres w1th

l T : : Se e



ulprebioUS’ihfgh -graft 1survival

- year) did not . show any substant1a1 benef;t fzilts'.use (éﬁf{gjt
128, 165 "178) “In; our centre CsA 15 regﬁﬁfp: '
v 1mprovement of %3& in one year graft surv1va} _
: Accord1ng .to' our results, »CﬁA d1d not 1mprove'gnafé
'surv1va1 rate 51gn1f1cant1y in LRD kldney rec1p1ents.i Thls S .
surprlslng . f1nd1ng 'was,» guggesteq some. years ago by |
',rKov1thavongs et al (99) Vrecent ﬁmulticentre study hasj
a;shown the same trend (31 155).‘In‘contrast other centres.b
: ev1denced 1mprovement of graft surv1val fn? LRD rec1p1ents_f-*'
bu51ng CsA ;(2; 54- 57 j04 132) However, thESe stud1es are ';5

qu1te heterogeneous and the role of othgr factors such Qas |

‘:;DST or ALG could 1nterfere w1th the 1nterpretat1on of thelr

. .
s v

o results. |
- "‘It; is not'clear why there 1s no 1mprovement of results‘;}:
~using CsAifndLRD rec1p1ents. One poss1b111ty 'coulg__be"the F.
:need 'fof. very large numbers iof pat1ents ’tO‘ achleve_f'f
»s1gn1f1cance for a small 1ncrease in graft surv1val when the

surv1val-'rate u51ng AZA was already so hlgh The number of

:"’cases (deteymj' d} by | the normal apﬁroxlmatzon-:tom"fthe- :

"blnomlal d1sgr1butlon for',the' 2 sample test for b1nom1al

o

' proport1ons (153)) requ1red 1n both groupsv»to achleve Vakfiﬂ

TS

"f51gn1f1cant ‘1ncrease ;(p<0 05) ; 4% 15 257 and rap1dly
' escalates for Stlll smaller d1fferences. Another p0551b111ty
j-could be' absence ‘ofv'51gn1f1cant CsA effect when pat1ents

"fiflrecéj> DST efore transplantat1on.b Accordzng to ﬁiour”
. . "_‘v ,- . . ¥ o
'*results,,the p051t1ve effect of CsA would not be add1t1ve to

i . - J . . . RIPAS X . A A L e,
PREE IS . - S o e AR . . E s . s



‘_non transfused was greater in tf’fjli

:th1s group presented the 'safgfy

R4

AN

(]

pat1ents.-Then there ‘are probably other factors 1nvolved tOn

J_explaln »these results ' Anl add1t10na1 explanatlon for the“

'j'lack of benef1c1al effect of CsA on LRD transplants could be

group,- even: though ;

iraft surViwal as CsA

?that',oft’DST. In eour saapie, :the proport1on of patlents DI

deleter1ous role_-of: CsA _on longer term graft surv1val.ff

(127) However,Alt 1s well known that there is d1ff1culty in
fthe ‘d1fferent1al dlagn051s between CsA nephrotox1c1ty and_

"chronrc 4re3ectlon (126) Some' patlents dlagnoseﬁ "as

e

' chrOnic‘ rejeCtion could bel affected by progre551ve CsA':'

lnephrotox1c1ty.y The deleterlous effect fof CsA is - alsoh

"Iyreflected by the 1ncrea5e of creatlnlne levels w1th t1me, as

""1t‘has been ev1denced by prev1ous reports from our‘ centrevf

“.128) Nevertheless, ) a,'redUCed :1nc1dence 'of 're]ectlon7

..;because _of 'other -factors Jsuch as ALG in assoc1at1on w1th'

(98, 99) -and 'by Gthers (19; qz} 92, 117, 132, .178).

e

',Cyclpsporine:immunosuppression»and'rejection;episodesﬂ'

Another’ aspect »tov consxder Cis the.'incidenoe';of'b;*

)

'rejectlon Episodes when CsA is the‘ main '1mmunosuppre531veﬁ
fdrug There, is .a lower number ofiregect1on eplsodes‘1n71 '
' ' L R [ s T
-A'patxents treated w1th CsA, at leastﬂln-those .receiving CAD .

‘ :k1dney transplants: (76 92,' 128 131, 13 "178)- in:LRQ/f’ff

-

jrenal transplants, there 15 much more dlscrepancy (99, g1i3,“'

eplsodes has not always been slgn1f1cant elsewhere, probably.e

~

oonVentionalvtherapy,:‘ S = o

. . - . : ‘. .
. b . . . : 2. .
. - . ey PR . ) o



’l,llﬂlfferences observed between CAD kldney rec1p1ents on AZA

L ;Eaii :c:i~‘.d[ f;d;;;_ﬂ'f' 'j:f“.fhj l:}:;:ffﬁll;l".ihsévéff ;

'“Cycloi?or1ne‘hse and pag1ent survxval *dl“,h;'lQﬂf,r:l.':y‘-«

In téé;;~'°f patlent surV1va1 CsA use hasl been77“rﬁ
‘”dvassoc1atéd wrth 1ncrea§5d patxent surv1val even though thef;’%'
.‘1ncrease usually has not been stat1stically 51gn1f1cant (54 }*
.;f83{~1781'188)-;}t ;s 1nterest1ng toanote that theb feduced[ﬁ
;jMortalltyh.obserQed‘ wlth CsA 1s correlated wlth the age of:
;reciplent (201) the more 51gn1f1cant 1ncrease~- n_ patlent;hrr”
sorviyalb-ls recorded for rec1p1ents older than 59v Tne malnldd.
:"vcause of\[death ie.'stlll cardlovascular‘ 4inv fact Asomel.
' studies-7 haVe’_ shown ' hlgher ilnCldencel;of=vvascular<x”h'
"compllcatlons for CsA treated pat1ents "ln; compar1son y1th Etb
;those. on conventlonal therapy (117 8 187) The possxble

.;,
relat1onsh1p between th1s fact and the abll1ty f CsA

"" ..’.,,.

"produce hyperten51on 1nv1tes attentlon

. ; " . f .'i.‘.‘ ‘ . a; q_-,. ‘ .J.‘. i . .
"Cyclosporine ,1mmunosuppre551ont and new trends 1n ~renél
- TR . B RN 4v.,,~ '

o transplantatxon ;'ﬁ,“;% RN SN ': j%;{;l< -.~;“;;“"

;; Qhe beneﬁit of CsA ﬁay have eltmxnated}llesser degrees,f’ﬁ

’/a

BRI

f benef1t prev1ou§Ly confe%red by sbch factors as the . HLA
fmatchlgs effect aﬁd the need for‘ pretransplant blood o

v_'transfu51ons.,At the samg't1mé,,CsA has been assoc1ated Wlthfv,,
: X. "

- some spec1f1c trends 1n renaI transplantat1on (32 161) The—-_ﬁ;

e

and those on - CsA in our sample reflect the. trends reportedf*
[T ) ” :

o by other : authors.> Except f’or: the fewer* 'non-transfpsed/

patlents 1n the CsA éroup, -_ he CsA group conta1ns ,more~;~f

7poorlylﬂmatched_ andjrmore dgabet1c rec1p1ents, as well as



ishorter warm and cold 1schem1a tlmes (32 161) These trends
-could be mlslead1ng when 1nterpret1ng results by univariate
canalys1s. h;jﬁﬁ" | o | |
o Even- though ' CsA has significantly - improved “graft |
survzval in ’CAD renal'*transplants;‘.we have shown"thatla"‘
: . 20

“fproportzoﬁallty of risks. st111 exlsts‘ 1n nelation ~'bi}CADf

.- AZA . In. other words, patlents On CsAlarell

o

l.snhmlttgé{goﬁﬁhe same rlsk factors as .those on AZA but in ¢
:‘lower magnltude.lv' | | o | .
After CsA had been 1ntroduced sdssequent vreports'
'fa1led to show any beneflt of HLA matchlng (44’ 52, 54; ?2[;,,
’117, ]87) Stud1es wh1ch demonstrate ‘the presence of a HLA
l’-.matchlng ’effect : even w1th CsA, _often show a greatervrange_
',“between poor and good HLA A, Qﬁ and DR mati?”fﬂ@,waIQ' 33,

161) Sanflllppo et al (161) aia ‘ot obtain any 51gn1f1canct'f *

ise. in cases. w1th‘? or more 'HLA® A -and B_.
u‘verall,_ one—year graft'rshrvival ‘ié L
'increased be_ een’ 4;74% with dsA and lB-ZZ%.by a good HLA
A, B; and DR matc,l'In our experlence, the relatlve beneflt
ﬂ assoc;ated w:th CsA use (0.1504) is lonly exceeded by ‘thei
presence of a; totally ;QEA ’A 'and B matched transplant.
7 However, the dlfference in one- year graft surv1val between-
totally match%d Vs totally mismatched transplants was around:";
15% 1n contrast to the 22% graft surv1val"1mprovementg,w1thn

) i l )_ o
CsA use. oy

'vThe_'rolefnof_ pretransplant blood transfu51ons Cin

increasing graft surv1val rate in renal transplants on AZAV



.

~is- well estab11shed (rev1ew.' 26). Asl w111 be dlscussedy N
Lt‘later, desplte the 1n1t1al reports that pretransplant blood'

transfu51ons were not benef1c1a1 ,1n assocxatxon w1th CsA'

o (52,. n,"83, 95) later r p rts larger numbers fof

fpatlents have shown beneflt 4; J375v202) The effect of |

'blood transfu51ons 1n CsA pat1ents seems' t .be add1t1ve,::"

o

~that 'is, CsA and blood transfu51ons would act 1ndependently‘”tf

-;'to 1ncrease graft surv1val (24, 33) The 1ncrease 1of’ graft'j}

e

?surv1val w1th pretransp}ant transfu31ons 1s around 11% (33

%QOZ) Dng'wtof 'h lack of‘pag representatxve sample fofi

,z\

L. L
non transfgsed ' CsA treated patlents in our. study, ‘no -

concluslon can be drawn about that. In the Spec1f1c g%tt1ng:[::
of LRD transplants, our conc1051on 1s that the CsN affect 1sihtg
not add1t1ve to the substant1al beneflt obtalned w1th DST
The fact that CsA is stronglytassoc1ated w1th greater number{l

. of non transfused patlents should alert us - to~ aﬂ p0551bly9 22
lower graft surv1val rate than the one to be expected (32)

8

'.Cyclosporine‘ §ide Effects..sNephrotoiicftfﬁiﬁﬂypertehsfon;lf
rnfect1ons, Neoplasms . 9 R vff_»“ A _p )
Cyclosporlne 1s a. drug w1th amportant side~'effeéts

(34) Among them, nephtotox1c1ty 1s.the most common and alsong'
h/the.most harmful (1%?) sf overall 1nc1dence 1s nqu1te_ E
variable' (4 '-hlgh as .60% of all the CsA treated pattentsite
o durlng the flrst 6 months (54 66 92 117 127, 50 178v- |
.188 189)) 5 Most of the long—term tr1als have demonstratﬁdfft‘

",;the presence of‘(hlgher.,;serum creat1n1ne levels coip

: - . ¥ :



_CsA treated transplant patlents, espec1ally n' CAD kldney

'rec1p1entsf and mostly w1thout ev1dence of chronlc re]ectlon

'.,(19 52 188) Three pr1nc1pa1. var1ét1es oﬁ_ CsA-1nduced '

i 4 ..q

nephrotox1c1ty ar '*(127) transxent éacuté renaI fallure,

+ S

P T o3i 3 *
*protracted acute renal fallure,_and cthQ”;‘nephroﬁathx Ehe

co- bR TR T -
poss1b111ty -of both tran51ent or the protnactedﬁagute‘rﬁnaig3

. x»;,x*
A o

I SR AN
.fa1lure 1s 1mportant because the c11n1cal sxtﬂat1£nﬁ1mpr%¥es s

" g k= ’97‘?\.
w1th sw1tch1ng from, CsA to conventlonal therapy ith AZA\ l
~ This.is what happens to: 14- 34% of - a11 CsA‘ treated 'CAD'“'

“allografts (52, 187) However, some bel1eve that CsA 1nduced

R

g chronlc nephropathy W111 probably determlne %he } ong erm;j;

f%’ CsA because;fi appears 'to- be '1rrever5151e andf

\

:progre551ve to ESRD;(126 127) The usual 1nc1dence for;ig
nephrotox1c1ty is. about 15 30% of CsA treated pat1ents (19,1”‘

:188 189) Chron1c*CsA nephrotox1c1ty 1s also hlstologlcallyﬂm

Y

qUite d1ff1cult d1fferent1ate from 'chronxc rejectlon

S -

(126, 127) Kahan et al made' _nxllnterest1ng 'observatlon-

thatv- in splte of the same 1nc1dence of - nephrotOxlclty for'

h

LRD and CAD renal transplants, serum creatlnlne .1eVels t 

"skone year -were progre551vely hlgher accordlng to; three f

sources of donor (HLA 1dent1ca1 vs HLA haplo 1dent1cal vshﬁ‘{
'fBCAD renal transplants) ' ThlS 1nd1cates the possxbll1ty of[
':llow grade re]ect1on eplsodes as partlally respon51ble of the ;
1mpa1red renal gunctlon (92) | ‘ | ' B
_Cyclospor1ne~1nduced nephrotox1c1ty has led toﬂ thedgw

_uevaluation of alternat1ve reg1mens by wh1ch to obta1n thev E

.‘beneflc1a§ effects of csA and yet av01d 'its 51de ueffectsgf.?

,‘ B



dvahese strategles 1nclude the use"of CsA in conjunctxon'

“ffg'w1th AZA and cort1c01ds at lower doses (106), sequentlalﬁ_'

r

“«therapy w1th AZA, ALG, and> glucocort1co1ds, delaylng ,thetiig

”'”'1ntroductlon'; f CsA untll the graft funct1on5‘(172) and}“7?”

:‘fsw1tch1ng from CsA 'to AZK[ti37 :totr'6 months,}'after_

~Z;traasplantat10n (58 77 120 122 177‘ 190) The date forf;'

G * L
'.f;SWItChlng has been establlshed betwqen 3 and 6 months aftervg

i

~1&ransplantatwn because CsA 1nduced renal 1njury up to th15””‘

trme is st111 rever51b1e .(58,_ 120 }27,->177).. However

*'~~rn1t1a1"reports fon‘ sw1tch1ng to“ AZA shdﬁed'anf;ncreased_‘

1nc1dence of re]ectlon eplsodes [28'"to*183% of"patientsf.‘

'Y ST
presented a rejectlon eplsode after sw;tch1ng (58 103' 117,

151 :177 206)] Recent reports on. conver51on from CsA 3to-,

AZA a?é< more opt1mlst1c probably because of longer overlapo

RH a

perzods between both theraples and/or 1ncreased dosage 'of

glucocort1c01ds at the t1me of convers1on (77 Izzi 190). Attfih

[

f th1s po1nt 'jﬁisT 1mportant fto note that one. of "hé; '

¢

\Q: advantagesﬂvé% CsA therapy 1s the Qverall spar1ng effect onf_ﬂ‘

glucocort1c01ds requ1rement (189) In1t1a1 European trlalsff.f

tr1ed to av01d all use of prednlsone but results were worse”

than those from Amerlca where regxmens reta1ned A small dose B

s
B . .

of certlcmds 1n addxtlon to CsA (17 ' 52 187)

L I

'f i~Another 1mportant sgﬂe effect of CsA 15 _the 1nduct10n} 

¢

FoR ho L
hxperten51ﬁn~ (3§ -'103 191) he or1g;n ,Of th1s~ﬁ

phenomenon\;s hot clear., It seems to be 1ndependent ofgﬂﬂ

*

]J_act1vatlon of the renln anglotensxn system CycloSpor1ne mayff3

1nh1b1t ;; prostaqycllne sﬁlmniat1ng factor fj unknown,f:

» t
3 . : B I U
P T R

T B N .
e . Co



“-_‘ S

=

Fo2

. natureﬁ'f‘whiCh ~.m1ght, lead tof' preddmlnance* 3f sal

P

jthrombpxane 1nduced -vasooonstrlctpr":(40)‘ ﬁhdiden§e~’of"'

/ e

hyf nS1on varles between 60780%’(54 6% 92 117 a188)

'h_usually requ1r1ng l drug | therapy Cyclospor1ne 1nduced1'

hyperten51on may 1ncrease the 1nc1dence of cardlovasculari

o

compllcatlons ’after renal traﬁsplant Th1s aspect coufd berh"

%

A : g
. related to the’ worse graft 'and patlent surv1va1 , our

populatlon ,of: transplanted pat1ents whose prfmary renal,_.

d1sease was: nephroangloscler051s; Th1s _pornt‘ﬁjw1ll‘-,be'
: dlscussed more extens1ve1y 1ater. g"” I
‘ R - S ; N :
Important to con51der 1s thexreductlon, even though not

:'always 51gn1f1cant,v1n the number and severlty of 1nfect10ns :

1'obserjpd in renal transplants on CsA (54 \92 3}fl28;¥13é.

178, 187 193) v Th1s is seen spec1f1cally 1n relation tov

-/ Ed L
'v1ral 1nfect1ons (54 . 146, '178) but it is also showed or

--bacterlal 1nfect10ns (117) ‘ However ) not all the reports
“"agree on that p01nt (101) V' surpr151ng ﬁlndlng is;bthe

'_h1gher X 1nc1dence',of pneumocystls CaPlnll pneumonialiin

Csk—treated transplant rec1p1ents ‘coﬁpared ;to thosei onf.”l

“convent1onal 1mmunosuppresszve therapy (66 92 117)4 '

6

‘_Multlcentre stud1es have. failed - tQ, sﬁpw 'a‘vhighér'

L incidence JOf?}neoplasms (lymphoproliferatiwexdisorderslAin

- 1

'patlents _gdn' .CsA:u”in _ oompariSOn'.;with ‘ 'conYentional _

1mmunosu§pre51on (52 187 201) : _
| The Canadlan Multrcentre Transplant Study Group in itsv

prospectlve tr1al .on CsA 1n renal transplantatlon showed a

51gn1f1cantly poorer graft surv1va1 for those: pat;ents who_;

. 5



;f5m051s t1me longer than 45 mlnutes (187 - :189)r

as conflrmed by the. European Mult:centre Trzal

f Q,nas"'not7 statlstlcalqy sxgn1f1cant (52).

~However, .1ate -and mult1var1ate analy51s of other\EsA’

serles have"d;gynstrated that warm and cold 1schem1a t1mes

r

are s1gn1f1cant covarlates to predlct graft surv1va1 (5 62

' -92, 198)- It mlght be expected that renal vasoconstr1ct1on
o . R I
1nduced by CsA the‘ mechan1sm most frequently 1nvoked to'

P

' expla1n CsA 1nduced 'nephrotox1c;ty (127) would be -more_

1ntensqve 1n those w1th more ev1denc

of 1schem1c damage. As
w1ll be d1scussed later, 1n JOUr e perlence cold 1schem1a

't1me 1s a 51gn1f1cant prognostlc f tor for_patlents,on AZA

as,well as on CsA. ,f',, ~. L
‘Cyc105porine ?.iimmunosuppression‘f"for _high-risk renal
transplant groups L g

11n -our_ centre, dlabetes mellltusv1s not a. 51gn1f1cant
' r1sk factor .,for . graft » outcome,lf espec1ally g when-‘
' 1mmunosuppressed with. CsA. Graft surv1val for Csa- treated
patlents':isﬂ 51m11ar"to7ﬂthat observed 'ind; non~d1abet1c
patlents. In fact, CsA is respon51ble for a 43% 1ncrease 1n
one- year graft surv1va1 1n d1abet1c patlents, an. 1mprovementVA
wh1ch 1s ma1nta1ned at 2 years. Our results corroborate that.
thlS subgroup of allografts 1s that wh1ch has 1mproved most
dramatlcally wlth the use of CsA (35 83, j1 178),,though
: s1m11ar 1mprovement 1s noted for those whose pr1mary renal.

d;sease. was nephroangloscler051s. However, the latter st111
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w‘have- a' s1gn1f1cantly _poorer - prognosis than the rest of

‘_populatlon- thls -d1fference'»beingf more:»ewldent‘,whenl we

‘analyze CsA patlents (25 35).3Different.st "ieS‘have shown

-

"that in' splte of - an, -1mprovem3£t 'ih'~gra‘ surv1val in7

;CsA treated nephroanblosclerotlc CAD rec1pi s; they still
vlhave‘:the poorest prognos1s. ﬁﬁevertheless, dour f1nd1ngs;l
strongly support the use of CsA 1n these .2 categorles.
- Another 51tuatlon,show1ng-partlcular beneflt w1th CsA”
'isﬂ.?egraftlng (30 53 f59); 'Even;_tbough :prognosLs, off'
regrafts is poorep’ than.»firstnvtransplant, ECsA’ increases
the;r - r;surv;val in . relatlo o to :oonvehtional
',immunosuppression. We did not Sb G//ﬁ |
‘graft surv1val Vfor7vsecond transplants, and the number of
ub‘thlrd or more transplants was small So, conclu51ons on the
effect of CsA 1n thls spec1al settlng are not 51gn1£1cant
"' Cyclosporlne has been shown to be the 1mmunosuppre551ve
| drug of cholce in. older patlents (> 55 years)(92 155, 188),
n?hls.can be_atrlbutted its spar1ng effect on the ~amountvvof
.gluoocorticoids;‘ therebfr'avoiding. theirfspeoiallY‘harmful
.51de effects ‘on thlS subgroup _ ' _ ‘» | |
B '~ Thep role" £ CsA accordlng to the HLA matchlng status
5and pretransplant blood transfu51ons w111 be . dlscussedA
"”later. It is 1nterest1ng to p01nt out that after testlng for

—

-f1nteractlons between the use of CsA and a) the number of

"'mlsmatches for HLA A ‘and- B _ b) pretransplant._blood
'itransfu51ons, c)- PRA and d) _type.'of’ﬁdonor; ‘only 'the |
1nteractxon wlthvthis last‘covar1ate was75ignifioant; We are

' -
A ‘

2o 51gn1f1cant1y worse_
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3,‘“aware'.of oniy one .study wh1ch tested 1nteractlons of CsA

'v'treatment with blood transfu31ons and HLA m1smatches. (198)

—
»

. In that' study, none of the 1nteract1ons were 51gn1f1cant._'-

<

"From a- statlstlcal p01nt of v1ew 1t cannot be argued »that

’ there"_i:_vspec1a1 beneflt from "‘CsA ,for"any of those.

situations. _ I e =~

. . e . . .o . . y -

" Impact of CsA in the'cost'of'renal'transﬁlantation

Cyclosporlne 1s a costly drug, spec1ally in fcomparison E

~

Vw1th conventubnal 1mmunosuppre551on. The Canad1an Transplant

,hStudy Group caLculated a- cost around - $C 17;26 »per d1em

»during the firstv90-daysvafter transplant'(aroUndds'ISOO_perf

*’3.months) The cost decreases progress1ve1y (around $ -5, 000 -

:per year) and at 2 years ‘is around $ 10, 40 per d1em (188)

There is general agreement that CsA use is. assoc1ated w1th a

, reduct;on_wﬁin’,,the;'number ,of[ readm1551ons after renal

‘. transplant - as . well as - decrease ?infuthe,~ number- of

'hospitalization days, and spec1f1cally in the length ‘of - the
- 1n&t1al adm1551on (54 92) These events are in relation to

the decrease ' in 'the 1nc1dence of rejectlon ep1sodes and

infections assoc1ated 'with' a. 1mmunosuppressed ~patient;~

Nevertheless,~ thej 1nc1dence of CsA 1nduced nephrotox1c1ty

'tmay become a 11m1t1ng factor 1n most of ,the ‘cost: beneflt

<stud1es. The true knowledge of th1s s1de effect espec1ally

1ts outcome and the pOSSlblllty of 1ts avo1dance w111 help

to 1ncrease both med1ca1 and f1nanc1al beneflts (150)

3

\
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A

-bTher‘ﬁncreaSed rehab111tat1on rate wath CsA (89%) over

“pthat ach1eved w1th convent1onal 1mmunosuppre551on (45%)(91

92) is as expected from ‘the h1gher graft surv1val rate.

“In our exper1ence, CsA is the drug of f1rst chplce gfor'

i

‘CAD k1dney transplantatlon in :assoc1at1on w1th low dose"

-glucocort1c01ds,. the latter drug be1ng especzally adv1sab1e
o in ,h1gh rlsk groups. ’Cyclosporlne 1nduced,nephrptox1c1ty.f
“sheuid lead the‘ evaluat1on of - alternatiVe'mnegfmensf

“;ut11121ng ‘e beneflts .of Csa, but»‘avoldlng its-'51de

".effeets. Among'them, sw1tch1ng from CsA to. AZA 3 to 6 months B

| - . %
after transplantatlon and/or 'trlple low dOSe therapy w1th_

s

TCsA/AZA/cort1c01ds are the most promlslng =

The; Value”'of. CsA - is much less clear for LRD renaﬂ
transplantsf'Despite;the7lackkof agreement about‘a decreased’
'number- of'rejection episodeSAWith;CsA the m11d 1ncrease\1n
. graft 5urv1val at 1 ‘month makes ‘us con51der:.the‘ merlts _Of

swltchlng from CsA -to‘ AZA after 3 months Qr to 'trlple

flow-dqse' therapy (CsA/AZA/prednlsone) Thls_mlght avoid a
*vpossibie 1nc1dence of late" loss of,graftshin LhD kidney
rec1plents.: . | o »v

‘AZA’ *should be cons1defed the flrst cho1ce drug in LRD'
;h‘kldney rec1p1ents, WIth or WIthQUt prev1ous treatement w1thgf

DST. - g SRR ST ‘u,,' e



B. - The relevance of _the type of ’donor"in‘_renalpT'
;"transplantation ; e |

L1V1ng related - kidney : transplantsl":jhaﬁe oAl

‘_-well establlshed better graft surv1val than CAD -aliografts.f
(2, 109 ;;184, . 186) forji multlfactorlal v reasons:

“(hlstocompatlbillty, - m1n1ma1ﬁ iSchem1a ';and{‘ controlled?
, L A A
'pre operative 1mmunolog1c preparatlon, etc ) o

CYClosporxne has 1ncreased one Year graftr surv1va1 ”of'U*

4

"5CAD renal transplants to. almost the percentage prev1ously

obtalned in LRD _ﬂ;-'splants (1 86) ‘ Nevertheless, VHLA E'

s ')b.

W

" iden lcal 'CsA—‘ ﬂf»c;p;ents--have. st111 much better

2

graf surv1val c'ipi'ents‘(27 za 54, 92,186).

thﬁ ‘other handr i'-rdxng to ggow1ng ev1dence, -CsA. has not f”

1ncreased graft surv1val in LRD renal transplants, spec1a11y

'those whlch are. HLA 1dent1cal (183) .

~Long-term. graft 1oss 1nduced by CsA may re1nforce our”

‘gcontent1on thét LRD renal transplants are. best treated w1thv_*

w
A

AZA and.low dose predn1sone to achleve opt1ma1 long terml’
© graft survival\(BZ); |

S “
R
d.a

s =

C HLA - match1ng effect in renal transplantatxon ‘
| The dlscovery ‘oft the; HLA complex as the _major'h
‘hlstocompat1b111ty system 1n=man (43, 139 207 208) startedHA
an, 1mmunolog1cal approach to k1dney transplantatlon. The/’
better graft surv1val rates 1n LRD than CAD‘transplants féﬁd“i
¥

-’the' correlat1on w1th HLA haplotypes‘ suggested the

p0551b111ty of a d1rect effect of - HLA matchlng on graft
L -



ﬁ:surv1vaL (196) Th1s led to d1fferent categorles of rlsk for}ij“

: ¢.k1dney transplantatlon accordlng to tﬁe‘number of mlsmatches :

—

"5ﬂfor those antlgens.,However,_derlnlng ths effeCt f6r3 CAD

{allografts .has-.been a problem from a stat1st1cal polnt of;

’*__vaew, " and -largeriisamples ;aregU"necesSary'_}to’ achleve -
.-‘51gn1flcanc"‘(1157., - B "Af._"' o e:}" e

#Several questlons nee& to be answered “to def1ne the

e

E:HLA match1ng effect (64) Flrst z,f have .tOf study the

M“Wpresence of an HLA matchlng effect fl’ 2 ‘ma1n_ settlngs. f;f'
;conventlonal .1mmunosuppress1ve. therapy and CsA reglmens. ;.f E
, S‘qudly,_lf there is. an effect of HLA matchlng on .graft
FIGurv1val then .@_ have to determlne wh1ch HLA antlgens are e?

L

."_anvolved .what k1nd o_,relatlonshlp ex1sts between numbers~~

-ﬂvdof antlgen m1smgtches and graft surv1val rates. leferences e

'gftthen need testi f0r 1;near1ty of tbls effect- test1ng the'}ilf
g.prSSIbLllty of dlfferent effects for d1fferent antrgens, the

T

vidlndependence of ‘these effects when they are comblned

'f d1fferent mlsmatghes patterns-‘and flnally, to explore the
L o
»p0551b111ty of modlfylng thls effect '

‘,“I o S v
ﬂ*“fHLA-matchlng effect 1n LRD alLografts w{ -f;;-i"-" HQ;; ;in;l
B The effect of a good HLA—matcblng 1n4'LRD clearlx

btiﬁestabllshed for treatment wrﬂh AZA and prednxsone. Drfferent

.—

'fstudxes\demOnstrated that graft surv1va1 was around 90'— 95%
'j}ini HLA 1dent1cal transplants, at’ one year. Th}S flgure B
feddecreased to 70 = 75% 1n those HLA hap101dent1oal and to” 55,i:fl
65% d ‘non- shared haplotypes transplants (27 171 -17$;ﬁl;1:

o



196%. The d1fference 1n graft surv1val between the fqrst two
groups becomes more ‘evzdent w1th tlme (wlth follow up

3 s
-perlods- up to 10 years)(176 4%9) Thls effect is: so strong

that 1t has been deemed une I to use 11ve donors sharlng

_f no haplotypes "ith.the.F:

",. .

<

., reJected in the flrst year desp1te 1mmunosuppre551on (27’

'i:the HLA system otherv¢“

cell antlgens or somevﬁost defense factors could also play a -

‘- ‘ ’-"' i Ll em AR 2
role (195)._-, -ruglmf.”l L e T ;"7>'

X ' ' o ! LT .
S

- 155) Our centre s results corroborate thlsg\However,,Cecka

N\

(27) and Flechner et af (56 57) con51der1ng the dzfierent Jf
HLA—matchlng subgroups,~ﬂ report ?o- hlgher (but non.,srt
51gn1f1cant) one year graft.surv1val rate for HLA-16ent4cal R
' CsA-treated allografts HLAemlsmatchep patlents These p;ff

u-resubts Were.not conf1rmed hy Lunggren et al (109) "whose
1ncrease’uo %faft survival between 0 and‘1 DR m1smatched

recipients (95 vs 91%) at dhe Year was not s1gn1?ﬁcaht, ,but
! o

132) Cur1ously 1n Lundgren s report (109) at 2 years, a11

"e‘but?;itfia.'

However, about fo%" f HLA-ldentlcal aIlograftsparetf'

;55 56 104;' 109 196) Thfs probably means that, bes1des :

ocompatlblllty facgprs_ lxke frédf}7

75ﬁ7; In LRD a}’bgrafts, con51dered as a whole group,_CsA has ‘

¥i
DI

'plent,,ln most transplant unltsj:

ot 51gn1f1cantly 1mproved graft survlval ‘rate f&??"'9&;f5'f*

”"iound a s1gn1f1cant lower an1dence oﬁ reject1on ep1sodes in R

well HLA DR matched and.1n HLA-1dent1ca1 patlents (90,,,_Q9;f4'5



' could"’explain these d15crepan¢1es' the §tatlst1cal factor,"

“5that blg samples are requ1red to confer 51gn1f1cance ':oé‘

s small dlfferences- and that t1me (5 15 years) may have to

pass before the HLA match1ng effect :would become ,evldentl o

179) ”,,_“,‘ _7f';'f ;_ﬁ f’?_{»~'

X SRR SIS

‘in, LRD 'tranqplants treated w1tﬂ AZA and prednlsOIOne, HLAf};fs
' matchlng has a clear effect (5 7;'100,' 8 196 197 O3,;t:-7

209) but thIS effectv cannot be well seen .in more recent*

1"_tr1cted to HLA 1dent1cal and ne

P

;'stndles which are

- K J".“;‘:-"

From stud1es reported 1n the llterature 1t seems that -

o N _..-.';

HLA haplotype 5*”Lsparate %-allografts,: only. W1th1n thls7 "

t

11m1tat10n, CsA studles show no . 51gn1f1cant dlfference' (274

: 199) f R oo

R
-' : T l' B
3] LT ¢

<Y.HLA-match1ng effect in. CAD allografts RN SRR R
$o S :

-; In,‘a, large percentage of~transplant unlts, HLA typ1ng]w 5

has been used as» a \clear cut crlter}on fori establlsh1ng@.

-

‘ pollcy 'ffor_‘ rec;p;ent~'.selecblon‘ and-‘ organ shﬁr1ng

Nevertheless, f thfs*"roleﬂj»fori HLA- matchlng ; reqp1res“'

re exam1ﬁat1on. AT A g’”j9/"f f’f e

N ;;H *L":'” . -.";;,-vt-_{._‘j;h1_¢ 
. ﬁLA-match;ﬂg effect in non CsA treated CAD allogra’

E r.ﬁ ,b‘ ~)

(’ 4‘.- ‘ L.
stud1es showed beneflt from good HLA matchlng, fdr graft

"u}u 5urv1val of CAD allografts (50 100 115‘ 143 fﬁa;-ysr;;;gfu

“*159 --161 192 197) Thls effect becomes,?

b

, 1dentf-oné‘

»=jf,-,ln'fith precyclosporlne nera,_ mpst, mm1t1centre

ey

”year after transpiantat1on and the‘pffect 1nc eases with:'

 vime' (120, 176, 1179, . 197) s The dlfference
R R ke



N

.

owe found that graft surv1va1 rate 1s 51m1lar for 1 and 2,

'7” 55,}1119 138) It appears that each 1nd1v1dua$ anLige"fj,ﬁa

» surv1val .between ;the- best ¥andfidthe-. worstlA match. -
con51der1ng A and B antlgens only, 1s about ld% at one"
yea:, 1ncrea51ng to 17% at flve years.,In our,experxence
(F1gure 1 19),° def dlfference observed between these 2 ‘ :
groups in terms of graft surv1va1 was 13% at %ne year- e

(71% ’fo» 0 A and ‘B mnsmatches vs 58% for 4 A and B

mlsmatches- p—O 051 1ncrea51ng remarkably at f1ve years
(71% Vs 25%) As 1n other reports (14 275 '2 158 160)

I-‘

A and B m1smatches (45% at fxve years) decrea51ng for 3

. and' 4 m1smatches (39% ‘andi"zsx f at  five: Yeafsv

' : FI s

ffral reasons mlght explaln the' grouplngs 1{nﬂ71fi{i?j
and.2 and 3 and 4 mlsmatches. Flrst -some patlents only
had 1 of f antlgens »1dent1£1ed 'for; locus-l these
pat1ents, were cons1dered homozygous for that antlgen fjiru
(8) Segond 1t could mean thét 2 B mlsgatches are‘.more -&s;;

nes harmful than 2 A masmatches (27) DR antlgens were not;fjf -

‘af¢ 1ntrodu;ed fully 1nto reélplent selectxggyghte ,?¢ 1980 ﬁje
“.er 112 142 194,\ 195) and ‘even tecﬁhiQFes uere not't??,
"agff Standardlzed untxi 1981 (65 13139) However. tsPR;r;?f
| - m;smatches 15 relat1on t° graft.surv1val hasbillustrated;H‘ |

several characteristxcs of tpe HLArmatch1n_;effeet}géggi

does fnotj contr1bute equally to th1s effecta- Equai;di

contr1butxon 1s attr1buted to B and DR antxgen (33{ 42itﬂ‘ij

138,'197 199) but for ‘some authors thete**:fff
AT U S g-thpf??SQ? ‘ T




CEOEN T e e

grad1ng effect between A B and“DRﬁantigéns On,*nonFCsA o
e . v
treated patlents,' w1th DR m1smatches contrlbutlng more

.,,,

powerfully than B mlsmatches whlch turn,fjare more
powerful than A mlsmatches (12 51 f:; 119).,Restr1cted
polymorphlsm of the DR antlgens wlll be advantageous for?f

fach1ev1ng _aﬂ goo' match (197) Desplte the small sample

in vour- data, 'DRfd‘

“smatchlng showed : 51gn1f1cant

| dlfference f between good matchlng (0 mm? and %poor :’;
‘E; . matchlng (1 or 2 mm) (Flgure 23) We also‘,shoyed that
| -graft surv;val 1s not slgnlflcantly dlfferent between 9"
.“ior 2. DR mm, ThlS suggests that DR 1s§so 1mmunogen1c that ER:

1 ‘DR ant1gen :is' endbgh to trlgger a major rejectlon

e

response.-

Ff5 1t 1s also ev1denti,hat therebls an overall llnéar
Fup : ,

’./ R P ) ‘ \

decrease of graft surv1val w1th 1ncrea51ng numbers 'ofwﬂ

- mlsmatches con51der1ng'le1ther A and B mlsmatches, A B

andﬂDR mlsmatches, orer: and DR m:smatches.' However,t
'f{h recent bstud1es (33 §4) have demonstrated‘that thas

apgarently 51mple l1near relatlonshlp 1s Fu1te complexg S
’Qu results, though 1ack1ng DR antlgens |

51m1lar to the Unrted Klngdom Transplant Serv1ce report

are relatlvely

’(64Q, whgch ShOWSfa) a beneﬁ1c1al effect of HLA matohlng

%n those pattents w1th 0 mf%matches 'fort .yzh and DR

: e
'rg”‘ antrgens, b) a s;gn1£1cant 1ncrease of tlSk fdr grafts
qff#5 WIth 1.mlsmatch e1ther for A or *Bﬂ antagens,_ Wthh is'“"-
much 1ower than that observed fer 1 DR m1smatch or 2 or.

“.vmore A ‘y and DR m1smatches,*'and })i{af mlld

R :»\“ i .'.» S ’ L ",":.:A" R ) "'_'.



'mlsmatches.’

?%?the relevance qgf

s1gn1f1cant 1ncrease ofﬁrlsk f

3

' and B combxnat1'n 1s that w1th no. mlsmatches ff thoseﬁia‘f

ant1gens. ?Th;f
; 1 R

K4

'1s assoc1ated w1th 51gn1f1cant1y h1gher r1sks for graftr*:.
surv1val Interest1ng1y‘ succe5510ely greater degracs of,3't

A and B m;smatch (1 e.?z 3 or 4) 'show less and lessf{EVY

1ncrements 1n rlsk as compared to the lncrement due to 1]7"'

- mlsmatch*(Flgures=43 4&) As w1ll be dlscussed later,"

ev1dent !R CAD allograf

LY
treated w1th CsA ‘q“'f_.-
:_ Except ror very unusual '51tuat10ns (29) ojgd
add1t1ona1 be f1t 'isb reported from :_ good HLA Caff

o.'“- ¥R A

matchlng 1n the presence of A B and DR matchlng (27 T

171) our data support th1s for;C 1n"ielat10n to JUSt Ahﬁ-p.
and B matchlngaa : - péff ; :
T Some spec1f1c 51tuat10ns . withvb conVentlonalt<?57

-", <

| 1mmunosuppre551on show greater bEDEflt from HLA A and szf[n

match1ng._ HLA-ﬁ'n51t1zed pat1ents show 10% decrease 1hjﬁ:4i

graft sur"va'\"
*. o _»."

.TT? é; A B and DR{fn‘“ﬁ
suggest that bhe most benef1c1a1 HLA A:?t,

presence of 1 or more A and B mlsmatchesf“f"“

LA X and B match 1s moref,ﬂp”

Veated wlth AZA than 1n thoself?‘:



- ant1gens- Our mult1var1ate‘analy51sv'results showed vnof;;f

.el51gn1f1cant.1ncrease of rlsk for regrafts, espeC1a11y infif;

poorly m;tched-patlents. Several reports also 'show ‘AAfjf,

‘;vhuadd1t1ve: effect of good HLA match1ng on non transfused'hyl

"f pat1ents,i achiev1ng inv some, cases,_ szm11ar:; graft:ff’
i'surv1val rates go transfused ones (119 195) .. ‘ |

| Ten year follow up of CAD transplants (mostly onnﬂoh

"":AZA) shows that HLA- A and B °matchmg 1& f‘-he m°st‘..'7;'

.

'f;lmportant factor rf‘ long term .graft surv1val (176

v LT
"‘179) There areA noj' O year follow up studles on DRfff
,antlgens, ‘as- yet However, thxs fact should be borne ﬂih{j}f

1l§j}m1nd when recommendlng broad changes )i transplantffﬁ'
p011q¥> T o I

HLA—matchxng effect 1n CsA-treated GAD allografts.;hp;fiﬂ;‘

A really powerful new 1mmunosuppre551ve drug m1ght

ellmlnate : prevlously establlshed relat1vely meaker
S e PR
3 selectlon : crlterla such sigaHLAﬁ,f'match1ng Ornf;

.- K . BN ',

pre transplant blood vtransfu51onsnias well as reduc1ng

generallzed 1mmunosuppre951ve 51de effects such ‘s"”

1nfect11_§f,or neoplasms.g T'e.1ntroduct1on of Cs

;ﬁnp:sc11n1cal management experlence in the. early 19805.f(17,lfﬂ

' f,h 187 q01nc1ded wlth af clear 1mg€%Vement qf HLA typlng s

. echnlques, eSpec1ally-those related wfthEEDR antlgens
( 112 194W 195) It 15 now establlshed that good
| graft surv1val rates (around BO 3:87% at. one' year) tan_iir
”a;fQ?Pé" achleved 1ndependent1y of the p0551b1e 1nf1uence of -

HLA matchlng (64) Thus, there 1s reduced empha51s *oh;il



1ook1ng Ior a good HL*»(match because -th1s leads _to"ﬁ"."1
reduced 11kel;hoodn.zf“ us1ng an Organ locally;.thonoh

. most{helxgne 1n greater use of HLA match1ng f hlghly '
:f;;geene1t1zed,pat1ents or regrafts, even wheﬁ CsA 1s used ﬂ. :§

ol In1t1al stud1es “ofﬁ CsA treated CAD allografts

.;lélreported a’ 51gn1f1cant 1ncrease 1n graft surv1val of HLA ”Q'
‘f;fmlsmatched categorles so that they reached the level f'f*ﬁ
;p;?;surv;val prev1ously ach1eved by totally HLA-matched

J ,\‘

‘n'*fAza-treated CAD allografts., ThlS_ suggests that there

ﬂmlght be;?~° addltlonal beneflt of HLA' A B and DR
*"matchlhg ‘on CsA treated graft surv1val (47 ,52,'54}3?92};§»1
’?ﬁf;109, 145 181 187) Some exceptlonal stud1es showed

'~f'even a detr1menta1 effect of good HLA matchzng on CAD

'transplants ";:gsﬁ *‘7’}) Our results, us';ng un1var1ate

"’;’methods, show the same trend as the majorlty of early i
. , N, 2

zrreports._no statlstlcally 51gn1f1cant dlfference between

3

fpatlents well matched and poorly matched for A and B, or

[

57;3“DR _antlgens (1]7) However, our mult1var1ate analy31s
””ﬁhicﬁ took 1nto account thev ,number of previous

[?'transplants Aana‘ prev1ous sen51txzatﬁon,vf sﬁows al

-

1”;51gn1f1cant beneflt,vfor pat1ent§ on CSA of zero HLA A

tﬁj'auand B mlsmatch1ng. Theﬂ presence of A or more A and B

*.femlsmatches was assocxatgd w1th s1gn1f1cant 1ncreases, 1n.;;

~

Desp1te théff stat3§t1cal

APTIS
LA
-

"'fjgraft v Survival ivrlsk'g;

'5;,51gn1f1cance of these f1n 1ngs, they are less relevant

’.ffthan .w1th AZA therapy.. S1m:lar results have no -been

“reported showxng some bene£1t £tom HLA matchxng: i

1'{'



f1ncluded (%

Evaf€26% of 1mprovement w1th'
"5;hpat1ents over 12% of 1nc'

hv :stA)(24 31, )'

'~;93,,2138. 161 /174 199 209) -even though some_ of- them:‘

E s

<

e g

Accordlng to the 11terature (33 64;3ﬁ61)‘ the most |

§ fﬂ’5ubstant1al - beneflt 'fs obtalne«,ain;‘cases w1th

"1hm1smatches for A B and DR antlge ‘ (hen many thousands .'

e

-0 f kldney allografts-;are;;con , the 1ncrease of

.arlsk~forjgraft surv1va1 betwee

‘”qu1te s1m11ar rlsk (even though a 51gn1f;cant 1ncrease

'ebe con51dered very m1ld). n~our data,.some comb1natlonsf7f

'.recxp;ent,a selectxon. _ However,.. thgs t'should be“

than 2 m1smatches for A B and DR antlgens all have:_"

Fans '..-’)‘,,

-ﬂserVICQ (64),:;ts relevance to C%A treated pat1ents canf

»

-,'a

4’

41CSA treated patlents.{11 12 24 27 '33?;j51£7763?*464; o

'?t'haoé‘ only= shown v51gn151cance wwhen DR antlgens arei;e 
| ‘ 55138). In shott term studles, HLA matchxngo;gn
has been shown to have .an even stronger effect than CsAﬁt-i
| good HLA match on CsA treated;:_

"se 1n graft surv1val by. u51ng;f-

nd ‘more 'than-j2fflf

. ”lfnisnaif&es Wis; ‘ longer':51gn1_1cant._ From data 'in
,rFigures\43, _and 44 we, too,'can conclude that przorlty;et

glven to cases w1th zero mlsmatches for A B-:'
”and DR'antlgens, Or at most ‘1 m1smatch for 5A‘jotf'Bj

%jantlgens wrth no DR mlsmatches. Pat1ents w1th 2y or:mofeé' 3
".*at 0 05 level Was found by the Unlted Klngdom Transplanttg]f

of 2 A and B m1smatches .oVerlap ’1n rlsk w1th thatf'7
| 5tobserved 1n 1 A and B m1smatched pat1ents,,'suggest1ngf3f
'that thOSe combznat1ons could have SOme prxorxty ér{i‘f

[
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1nterpretated w1th cautlon because of the small numoers;tfih
;A | descrlbed ‘f AZA treated CAD allografts,';j‘b
sens;tlzed pat1ents (eltﬁeh male or female) of f1rs AD?ZfV
| transplant ;o CsA also 'obgpin beneflt from good . HLA
;‘matchlng (1n ;thls ‘s1tuat10n ;thek correlat1on t,a be
establlshed cons{derrng A and B, B and DR and A ‘B, and
f&tl DR antlgens)(27) Cecka et al (27) cdn51dered those Wlth

d'.more " than f20%l";of cytotox1c antlbodles - be o

o

'senSitized' That partlcular groﬁp of - patlents showed a

5%~ decrease graft surv1Val f;r. each HLA A and B

A

mlsmatch from 0 to 3. In ‘our sample, patlents w1th a PRA
>20% '_were ;szj% f~oflffail CsA treated pat1ents.;1'7
Interestlngly,.the effect of good matchlng on sen51tlzed

patlents_,rece1v1ng a ffrst transplant was not’ observed

SO e

in- regrafts (30) :?d}*a?",f'f:rtf':! .~>[d

J'.

”7555;; o An_,unexpected f1nd1ng has been the 51gn1f1cant

t effect of HLA DR; B= DR, and A- B match1ng found on graft

P

surv1val {df{ f1rst< CAD allografts “in non sens1tlzed

o female but not male rec1p¢ents (28 30);; Thrs :is also

shown 1n regrafts 130)¢ These frnd1ngs lead to Speculate
; Lo, ; wo. ‘. i K a’}*‘ ‘r‘
;’J}ilon;'. p0551brl1ty of d1fferent 1mmunogenvc1ty . ofaz

o~

LR

-3
f k1dneys »accord1ng to sex of donor as well as d1fferent~~u

§ effects controlled w1th CsA.xn maies but not 1n females.;if

" ...41-'

Despzte the short term follow up of these results, 1f
5;ﬁ;t they are confzrmed e: postulate thfi lack of
- relevanf b’nefrt of HLA match:ng 1n CAD kidney

transplants fnvglvxng T sen31tzzed male ¥¢C49393t5~,;

L L




.”(28) Nevertheless, 1t is su1table to?wa1t fo“'10ng term”,

studles to get a. true 1dea of HLA.matchlngﬁeffect ‘on

CsA treated pat1ents as it has been demonstrated in. long_

follow up of AZA- treated CAD allografts (170)

"HLA match1ng effect on renal transplant patlent surv1va1
'._fFew reports gén pat1ent "surv1val ” after ‘ renalh
transplantatlon 1nclude compar1son w1th dlfferent degrees ofd;
fHLA mlsmatchlng -Our results (Flgure 21 and 22) show an -
1nfluenee of good HLA A and B match on patlent surv1yal,;
probably due 'to _more agre551ve 1mmunosuppressive therapy
-requ1red to av01d rejectlon in those who are - poorly matched
Even- though not' s;gnlfacant the North Italla Transplant'_
group.feported'better‘npatient-vsurv1val :for well .matchedf'
‘ patients 1170) "also. AnotherJreport achleved 51gn1f1cancei

_for thlS dlfference 1n patlents on AZA but pat1ents on - CsA

\were not studled (186) : S j

N
[

j-D;'The~effectif'fp*cytotoxic ”antibodies ,and pretransplant»i
t blood transfusions on renal transplant outcome | |
In1t1ally,'cytotox1c antlbodles were thought to have a

’deleterlous role on graft surv1val i&ez) These ant1bod1es{7
. *9,' ) _
,jar1se from prlor exposure to antlgenS"xn prev1ous blood:

.ltransfusxons, pregnanc1es, or transplants(86 87) Exposureb
- to ant1gens 1s not always deleter1ous._<However1 _inz some

cases,’ ~th1s exposure ”is respons1b1e fcr; sen51tzzat1on‘

I

‘_lqadlng to a hxgh rzsk of hyperacutefrejectxon. Avoxdance ofe
a ~ . .

i . .
¢ - R . . o . -

a

LY :



vthisf byi the: needv to awalt »‘_negative.f pre transplantlQ’n
ﬂlymphocytotoxlc crossmatch serlously restrlcts opportunltyft-”
4for the sen51t1zed patlent. . ‘ |
'4Thei overall percentage of sens1t1zed patlents is quxte.t‘h
fvarlable. ﬁmong transplanted pat1ents, almost 90% of maleSj'

A |

~anu'{_ 5% S fema’es have Jless .chan '10% of cytotoxlc_";

bodles'(87) The rest of pat1ents constltutes a pool of
r1sk patlents. v S :

._»&Th percentage :;fg'antibodies 'considered to be.ﬁ'a o

fs1gn1f;cant '13Y?1'vt°‘ 1ncrease rrsk for transplantatxon 1s
]arb;traryfj Nevertheless, un1va€1ate 'surv1val studles ,oﬂaf

B R W s e
first—Cadaver kldney transplants haVe, demonstrated that

' graft °surv1va1 ’isﬁ nQ&‘
jﬂbgtfents ;w1th less thaﬁ@'10% and those w1th 10 - 50% ofl |
;cvtotoxic antlbodles (86; '87) provxded all meet 'theljh
fcrlterlon ’fpf;:a{ negative pre transplant lymphocytotoxzcE;
."crossmatch On the other hand,ﬁ. for those w1th >50% PRA g
'Ccurrent"orfﬂremote)‘A.even when meetlng the cr1ter1on of a
;negatxve crosgmatch k graft surv1va1 ls- less (87) .
1mmunolog1c reason for thls 1s not known.,?or these reasons,.
[we chose the value oi 50% £or d1v1dzng the whole 'S mple_'lnj

-

'two subgroups.

The frequency of sens1tlzed pat1ents accordxnd.‘to
7haghest PRA greater than 50% was 13% of all transplanted

upat1ents 1n our centre.

B
Rt L NI
Our results conf1rm that a h1ghest PRA greater thanYSQ% o

-

jtconstitutes a risk factor for renal transplantatzon'ﬁ,ﬁ"

;sngnlflcantly dlfferent .betweeﬁxft



o

as much risk as that for patlents wzth less than QO%). "This_yf'f

'*’;fis partlcularly ev1dent' in’ patlents on AZA (5,‘100,.160);
. However, the rlsk is Stlll h1gh for patlents on. CsA .even
though the dxfference dld not reach stat1st1ca1 s1gn1f1cance‘;-d

':-1n actuar1a1 surv1va1 (61 62; 149 169 198) surprlslngA

fact reportfd.ln the 11terature, is the dlscrepancy between

results ob,@ﬁned 1n CsA treated patlents by unlvarlate nd
‘>fm»multlvarratevdmethods. in relat1on. to vgraft surv1va1 and_t

higheste'PﬁA' (198.' 209). . Uhivariate methods yielded 'nof
) ,
"51gn1ficant difference' in graft surv1val for patlents w1t\

1ncreas1ng hlghest PRA but mu1t1var1ate predlctlons showed
v B gradual decrease xaccord1ng to greater hlghest PRA ‘The
o c

lnterpretatlon may relate to- small sample 51ze._‘ B >/%Ct

Th effect of ‘the - hlghest PRA becomes more ev1dent in

regraftlng and 1n poorly matched patlents (87) Also,f the;
1nc1dence : of kldneys w1a& fUnct1on Afor'.one.‘mohth'
1ncreased w1tn 1evel of sen51t1zat1on (8% 1f PRA were ;502'”-
15% hif..it 'yas‘ >75%) suggestlng that preformed cytotoxlc

"ahtibodieS‘,or- antlbodles; to other ant1gen 'systems- are -
_ R 2 A €&l

o

respon51ble (87) _
As would be_ expected, PRAjidoes not glead,_toe.worser
pat1ent surv1va1 | R - I
| Uhder"mtheset,hcircumstances, | pretransﬁiaht . biood.
-transfusionsf-éere fhot'bexoected to show beneflt for graft' _:
surv1val " Their enhanclng effect on graft surv1val‘was f1rstih
51': iﬁep‘ort,ed by. Dovssetorret al. ;n 1967 (48) ‘At that tune, blood'.;»'v'

'wash used to primee'diaiysis machlnes and all .patxents-:



e

-Qrece1ved many unlts of blood (20 200 un1ts) Desplte thfs;ﬂ”:

not only was. sen51t1zat&on 1nfrequent but. those who had had'f_'

over 100 transfu51ons had better graft surv1val Some years

Ed

o 1ater,'-after -an 1ntense pol1cy 'of. restrlctlon of bloodf

transfu51on 1n d1a1y51s, poorer graft surv1val was 'reported'~<'

F'y.for ;the 'non transfused patlents (l33 136 205) ThlS led, .

':againff~tor~af llberal pollcy forf_‘pretransplant- ,bloodr”
The mechanlsms by- Whlch blood transfu51ons act- are :not»uV

1Wéll establlshed (202) At least four theorles have beenﬂ

f_,proposed'(260' selectlon of nonresponders (as those not able =

.,to produce CYtOtOXlC antlbodles) for renal transplantat1on,

competence”“
ue _fo' 1nductlonl of'-supressor cells,' and productlon of
o oo ’ ’

,varying .subclasses, of_ﬁantlbodles 5uch : ant11d10typ1ci'

Ft’yant1bod1es - to: HLA, ' T3L.' 1nter1euk1n 2 | receptors'uor’

| the mechanlsms of benef1t from blood transfu51ons has led tof

gamma 1nterferon receptor antlgens. Lack of knowledge about-ﬂ“

semp1r;c p011c1es w1th 'regards tof the amount .o blood'_”:'"

ST 1:
'freguired, or the blood product responS1ble. ‘ - ‘
. 'Our"study shows a benef1C1aﬂw effect f'of"'bIOOd .

,'ﬁtransfusions on graft surV1va1 1ndependent1y of ‘the type off

i

1mmunosuppres51ve reg1men.h Whlle adm1tt1ng . beneflt )off

transfusxons On' AZA-treated transplants (26) some groupslpf,f

e reported that CsA—treated pat1ents d1d not shov any beneflt" |

from pretransplant transfusaons (52 54 181 209)5 Recentf”

”%f' large sample repOrts (188, _ 202) howeve:» ,5;111 show aﬁﬁ
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(strong transfusnon effect even for CsA treated patlents. mhe
/ .

N .
o

“[ effect f- pretranspiant blood transfus1ons seéhs to be "

'f;ﬁlndependen -éf thbse of HLA matchlng and CsA usage, wxeh
S ¢

¥ magn1tude of 1‘; of’graft survaval ;mpeevement at one yearf:fjj

;2/;(33) Multlvarlate analyses usually corrobbrate thxs fln'xngi¥

¢

--‘Hsa-. 169, 174, 200> L e e T

f-E D1abetes ahd nephroanglosclerosrsd ;thivhighjriskh ref
TN R e
5 transplant recxpzent groups _ .f~ R
- . S R

Dlabetes meIl1tus and hypertens1on are. two system1crr*if

o’

L S
j=dlseasesv whlch not 1nfrequently cgdmznate 1n ESRD In fact R
‘»the acceptance onto d1aly51s'fpf7 dlabetlclepatlents w1thh’:ﬁf

.ﬁegd stage d1abetlc nephropathy has 1ncreased in- the lastti;
”_éflve;years from 7 9 new patlents rpmp in. 1981 to l1f;.? rpmpfdltd

in- 1985 (20) ThlS fact 1s probably due, 1n part- to betterh'f'5

< , RN
- manage eng of other compllcatlons,- prev1ously responstble‘

deaths of these patlents, but prlnc1pa11y, to ;mproved;"i
- oo

technlgues for d1a1y51s for thls group No d1abet1c patlznt5~‘[»n
d were transplanted 1n the flrst UA; perlod studled (1967 74),
:Z?gbut were’ 9&3°f all transplanted p t1ents durlng hef_secondﬁlh

'_--perzod Nephroahgloscleros1s was the prlmary renal dlsease"

: QOf 8% of traﬂ%planted patlents 1n the f;_st perlod and jtheh‘hi:
fﬂpercentage decreaSed to 4% for the -5eCol d. perlod é;obably"'ji,
'fdue to better medxcaf'control of hyperten510n. R ;:..
h Early exberaence w1th dﬁabetlc pat1ents shoied thatdif
g J\ft surv1vai ach1eVed n7 thls group of pat1ents }wa$7q~”

A

ﬁe'fs;gnxfgcantly lower than that obtazned for the rest of the e




RS /ﬂygvf s ,‘,m R R SRR '#’7 e
transplant populat1on (121) @h1s may’be attrlbuted to-the .

'gcard1ova5cular‘.compllcat1ins ”of:; drabetes'j;and greaterf?"
7leff1cu~%y 1q.management'6f these patlents 5% d1a1y51s. Fort:
"f'dlab0t1c‘\at1ents\on AZA transplanted dur1ng 1975 and 1985
“'f{only 75% of patlents and 50% of grafts sprv1ved at one year.m'y.
”-’>¥hereafter, patlent surv1va1 decré%sed~¢ap1dly, probably due‘

:f to reasons other than transplantatlon._These percentages are'

< L
‘not dlfferent from those reported by other groups [one-year_.

patxent surv1ya1 of 85% and one year CAD graft survaval of R

.‘56%"aprox1mately 1/ﬁ lower than the cest of the transplant‘
';j populatlon '(;5 ’35;[ 121)] gyclogporlne 5se.has 1ncreasedj
d“both surv1val rates: maklng renal transplantatlon .a good

‘:alternative treatment for d1abet1cs on ESRD (35 6 6, 178)

:_.It 1s 1nterest1ng to note that most of multlvarlate analyses

st111 show .51gn1f1cantly hlgher rlsk Eor d1abet1c patlents
in terms of gratt and patlent surv1val g but more Jecent =

stud1es show -lower-.51gn1f1canoe (83 OOt”i48,-1 ',4L61

N o

Y;§‘174, 209) and learl and Mlckey d1d not Q f1nd ’ y'v -
R \ . '
-s1gn1f1cance at all for thlS covarlate (198)

T Nephroanglosclerosxs as pr1mary renal dlsease has'L ot

reoelved fas mueh - attentlon ‘as dlahetes mellltus. However,y

the multlsystem compllcatlons of that dlsease tonstxtute a
ﬂ? llmltatlng ~ factor : for ' renal transplantat;on., Reoent
| statlst1cs report one- year\graft surV1va1 gOf- 58% f i CAD ‘

—’—‘llografts rec1p1ents Tonf AZA : belng only lower than the

M" '.

surv1va1- for_ patlents ‘Wlth dxabetes vsjstemlc lupus

'verythematosus» (35) Cyolosporlne ;alsO'hasfinoreased graftvt*
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- ;surv1va1 for th1s group of patlents but Stlll remalns as the
\\/ "-.

”lowest,_except for system1c lupus erythematosus pat1ents._1n

;;Four' stqd&,.'nephroangroscler051s 1s a rlsk factor for

T/’fand patlent survzval ThlS f1nd1ng has also been part1a7lx
-:flllustrated by othervstud1es (25 100) Tt is also 1mportant

'to remark that CsA has 1ncre:§ed graft surv1val for 't‘ise 9-//

. .
o e—

,ﬁpatrents. but CsA 1nduced hyperten51on should be ezgluated

-further 1n order to determ1ne .possxble long term harmful

;effectsv--“%ﬂ' ;‘ i”h'.r. ) df"f»‘

.'.'_ . Sl . R

. N . ' n A . ‘ : X . ,
F//Jhe effect of warm and cold 1schem1a txmes graft

. S e
.oe
NS e

survxval-

:T»“;lff The 1ncrea51ng 1nterest 1n donor character1st1cs‘ ande
. organ preservatdon_ has' proved the 1mportance of both warm
[ .

and cold 1schem1a t1me$ on graft surv1vaI (93) The t1me' inrA
: wh1ch these covarlates 'affect allograft surv1va1 and. the o
.ﬁ' mechahlsm through Whlch 1t“ﬁs performed 1s not totaﬂhy clgar ,

(21 156) Most of - the. studles agree that shorter warm

il

:f 1schem1a t1me 1s an 1mportant prognostlc factor for 1mproved

1 -

::,'early functlon, l1m1t1ng the length of the acute tubular R
necr051s after transplant and 1mprov1ng the creat1nine létgl Fff*
;\Lat._1 ‘month (5 " 62 198) In contrast, cold i éﬁﬂa t1me

o seems to be a 51gn1f1cant factor ;mpact1ng lohg term
graft surv1val (10 years)(174 1791 However, Kahan et al

(93) have clarmed that cold xschem1a txme determqnes"also-'*‘

P

fthej'znc1dence‘ of posttransplant acute‘tubular necr051s. As’

early graft functlon 1s the most _1mportant predlctor for'.;*'

v)}.



graft surv1ugl (Halloran P.. personal =COmun1cat10n) botﬁ_f,ﬁ

S B

“f‘ tlmes become. 1mpre551vely relevant._ The fact that warm fFﬁ

1schem1a tlme waS‘ not a 51gn1f1cant predlctor covariate ;iﬁ@f";

contrast to gold 1schem1a t1me could be explalned by theffvﬂ
y mo
. alffeﬂentes Jn those tlmes between patlents on. AZA and thosé

‘on‘ CSA as—«well as the long term follow up ‘of . most of-gnii

patlents.-Accuracy of the data may also be a problem._'
SR . ‘ L AP .
) ) ‘\‘.. . . R ) : ] ’ P o . tf::'\ . . . LT e 7 . \ .

s?G Donor AQQ blood group ‘f{~“ lgr' :
| 'A.,surétlslng and unexpected result has been‘: they;g
:edeleter1ous role of donor ABO B group on graft QUrv1val Attt;_
fileast one mubt1var1ate analy51s has reported szmllar results;

t(198) 1The explanatlon xof_ th1s is not clear. One reportg
, suggested dlfferent sUsceptlbllltles';to -1nfectlons A'for‘“ﬁ:
. different” ABO groups (28); anotnert anvtinfluenoel}of'

T.erythrocytlc antxgenlc systems (186) e o

e
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Accordlng to the results" bta Bd,’ ;we@gean feonélﬁ§§£u~°
}ffThej year 6fl transplant ,aas~<a* s1gn1f1cant covarlate\}'ﬂ
A e - 2 , - ' ,

‘“hdurlng the t1me between 1967 and 1974,‘ thta efject

S -

. v . Towt
B !.-_‘.'_ "

'*dlsappear1ng after 1975 Thus, two cleaf—cut perlods canwi'

'ffbe establ1shed n the Unlver51ty of Alberta Kld"ey

o !

’ Tganspiant program- 1967 1974 ané 1975 1985

'b2, _There lS marked amprovement 1n AZA re§u1ts (CAD and LRD
y B

- gtransplants) between these twb time per1ods. , fft}'i e "'7

'h " . LR

’3;_1There islfa proportlonallty ”f rlsks. between renal e

P> trangplants 1on_ AZA vs those on CsA as well as between,:f{

Y o3

reclplents of CAD allografts and BRD allografts, ,F the ;

i second t1me per1od Th1s fact allows for the 1n¢1u51on .

of these two varlables 4",covar1ates in ﬂuﬂtlvarlate =

regres51on models ‘n '-Q :,g..fflf;f),txrf'f‘fhff E Qﬁjrdff
Jia, hig ]ﬁthé -”second per1od CsA use has 51Qn1f1cantly
.-‘. . . 3 s . R’ ., o u‘*’ Sm—

_,\, 1ncreased ”graft surV1va1 for CAD réhal transpkants

.. . . K h‘\\ ‘s '.

5o
SRR (22%) bh1s effect was not. seen in:LRD. transplants.,

L

.S:x lexng-relagpd transpfants .on CsA showed a;S% 1ncrease;.'

"-,fiinf one year 'graft surV1va1 w1th : respect 'tdj "CAb“@ﬁf

/e
[ BTN o .
N “ky s Yy .\Z\

allografts CsA° thlS tresult c0uld be' argued toffu‘
Justlfy LRD transplants on chlldren (who requ1re,aaf,;f

‘ kldney\xtransplant as' segn5l posszble) bUFV;ﬁétdiﬂ;hhl

. adults. 5h;kf¥:f } bxf't if,jl‘:;‘ifel,,‘bg-_hhﬁef_jn_fn{:
b‘6';.Ln “sdﬁfveipéfiéﬁcé}f and w1thout evaluat1ng HLA DReéf;
“'757,.'aﬁfisehs{ lffaﬁépléﬁfvndftga zero HLA A and B m:smatchedeLE

S o ST - | h.;} ‘_gf?;f_‘-':7°ff5T77-5f;;,f L



[}

,"w1th 1 oﬂ more mlsmatches

' ’1ncrease 1s much lower 1n patlents on CsA.A_h

7kﬂfa11ure.n._j

_not s1gn1f1cant probably due to thelr strong correlat1on‘i_f”

o w1th the use’ of - CsA ,3!4'”

but the /?elevance.pf th1sf._

P ) "

'Nephfbangloscfer051s as’ prlmary renal-dlsease, and.fi{'u

greater ‘than 50% are two 51gn1f1cant factors for graftf
' 'jq:jjx;';dj;a.r ’t“f ;l;
A : ‘ e ol

"tPretransplant blood transfu51ons, shorter cold 1schem1a |

".tlmes, and non—B ABO donor group showed to be aSSOC1ated N
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