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KIVNEY TRANSPLANTATION, 7977 

" ••• the transplantation of organs will one 
day be assimilated into ordinary clinical 
practice •.• It will come about for the simple 
and sufficient reason that people are so con­
stituted that they would rather be alive than 
dead." 

Sir Peter Medawar, 1968. 
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CASE 1 

 i s a 36 yea r-old  woma n who r ece i ved a kidney 
transp l a nt in thi s ho s pi t a l 4!2 years ago and i s nm.,r doing 
very we ll. 

Her illness began at age 19 during her first pre gnancy 
with pre- e clampsia a nd pyuria. 1\fter h e r th ird preg nancy at 
a ge 29 s h e developed persis t ent hyper tension and r ecurrent 
urinary tract infections. Sh e developed symptoms of ur emia in 
the spring o f 19 66 . 

On admission at  she had a BUN 
of 100, creatinine 15, llgb 6.4, IVP showed bilateral sma ll kid­
neys. The di ag nos i s was chronic pye lonephriti s . 

A renal transplant from h e r frat e rnal twin brother was per­
formed on  1 966 . 

The patient was l as t seen in outpatient clinic on  
, 1970. Serum creatinine was 1.0 mg %, h ematocrit 37.3, BP 

120/80, urinalysis norma l. She is b e ing maintained on Imuran 
100 mg and Prednisone 5 mg daily. 

CASE 2 

 is a 33 year-old  man who was in good 
health until , 1 968 whe n he developed J.m.,r back pa in and 
symptoms of uremi a . IVP showed polycys tic kidneys. He was 
maintained on conser vative management and 3 peritoneal dia lysi s 
until , 1970. In preparation for transp l a n t he was s~ar ted 
on hemodialysis and subseq uent l y had b ilateral nephrec tomy. 

On , 1970 he r e c eived a kidney from his sis t er . 4 
days after transplant he developed acute rej e ction wi th fe ve r 
which was controlled by IV steroid admi nistration. One week 
later he again showed evidence of rejection with swo lle n and 
tende r kidney , and increase in serum c r eatinine. He was then 
given local irradiation to the graf t 150 Ron f ive days. This 
resulted in subsidence of the local symptoms a nd impro ve me nt 
in renal function. 

On , 1970, his BUN was 24, creatinine 1.4; h e was 
receiving Imuran 100 mg and Prednisone 60 mg daily . One week 
later he again d e velope d evide nce o f r e jection . Temperature 
rose to 103, sharp pain over transp l a nt, decreased urine output, 
elevation of creatinine to 4.0. At this time he a lso had WBC 
3100 and plate lets 50,000. He was given IV so lu-medrol. A 
renal biopsy on   1970 showed interstitial edema a nd 
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chronic .inflanunation consistent \vith rejection. llis condi­
tion stabilized and has subsequently remained fai r with a 
persistent elevation of his serum creatinine to about 4 mg%. 

CASE 3 

. This 45 year-old  womun was a.dm.iLI:ed w.ilh a 
diagnosis of chronic glomeru lonephritis which was confirmed 
on examination of h e r kidneys which were removed in , 
1970. Complement C3 level prior to transplantation was 
70 mg%. She received a kidney from her brother on  , 
1970. There was low urinary output during the first week and 
she was given steroids for suspected rejection. On /70 
the serum creatinine was 1.4 mg %. A few days later, however, 
she had to be readmitted with generalized weakness, son, hyper­
tension and edema. The creatinine had risen to 3.4 mg%. There 
was 4+ protein, RBC and casts in the urine. These events con­
tinued in spite of intrave nous steroids and graft irradiation. 
Needle biopsy of the kidney on /70 showed histologic evi­
dence of rapidly progressive glomerulonephritis. The patient 
became completely anuric and the graft was removed on -70. 
95% of the glomeruli were involved with subacute glomerulo­
nephritis. Advanced crescent formation was seen. The remaining 
glomerular tufts were hypercellular and th6 GBM was thickened. 

CASE 4 

. A 16 year-old  developed systemic lupus 
erythematosus in  1967. The illness involved her skin 
mainly until  of 1969 when she developed pleuritic pain 
and arthralgia which were controlled with the use of steroids. 
In , 1969 the patient developed edema and proteinuria. 

She was first admitted in , 1970 with hypertension 
and anasarca. Biopsy of her kidney showed florid lupus glomeru­
lonephritis with involvement of almost all of the glomeruli and 
presence of hematoxylin bodies. After a brief period of dialysis 
she received a cadaver kidney transplant on , 1970. 
On  she was discharged on Imuran 75 ~g, Prednisone 
50 mg daily with a BUN of 55 mg% and serum creatinine 2.1 mg%. 

In r, 1970 her creatinine clearance diminished and 
the elevated blood pressure was ~ problem. A needle biopsy of 
the transplanted kidney showed findings consistent with rejec­
tion rather than recurrence of SLE. She is maintained on Imuran 
75 mg, Prednisolone 45 mg, Aldomet 1.0 gm and Lasix 40 mg. Her 
creatinine remains 2.6-2.8 mg%. 
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The major obstacles to kidney transplantation arc: 

(l) REJECTION: and 

( 2) RECURTmNCE OF TilE RECIPIENT'S DISEl\SE IN TilE TI ~ ;\N ! ) ­

PLJ\NTED KIDNEY 

The Transplantation Irrununologist is expected t o p r oville 
solutions to these problems. The statistics clea rly show that 
the problems have not been solved but enormous progress ha s 
been made in two areas : 

(l) HISTOCOMPATIBILITY TESTING; and 

(2) PATHOGENESIS OF RECURRENT GLOMERULAR DISEAS E 

HISTOCOMPATIBILITY TESTING 

One major group of histocompatibility antigens appea rs 
to govern the fate of all allografts of human cells, tissues 
and organs. The first discovery of these antige ns on huma n 
leukocytes \vas made 10 years ago. Howeve r, practically all 
our knowledge about them has been acquired during th e last 
4 or 5 years. On the basis of an international a g r e eme nt this 
first group of human leukocyte antigens has b e en called IIIrA. 
If other groups of gen e tically determined transplantation 
antigens are discover e d they will be designated HL-B , HL-C, 
HL-D, etc. In addition the ABO system of erythrocyte antigens 
also plays a major role in human transplantation. 

Inheritance of ABO Antigens 

AB AB AO BO 

AA BB AB AB AB AO BO 00 

, · 



• -. 

4 

GENETIC MODEL 

l\130 HL-1\ 

locu s locus 

[ ] 
pair of 

chromosomes first second 
r 1 _j--"-! _--~.!_...__] --

one locus two loci 

3 alleles > 10 > 25 alleles 

A-B-0 multiple alleles at each locus 

(mutually exclusive) 

ANTIGENS USED FOR DONOR-RECIPIEN'l' MATCHING 

ABO Antigens 

A, B, 0 

HL-A Antigens 

lst sub-locus: 

HL-Al, HL-A2, Ba*, I-IL-A3, HL-All, HL-A9, HL-AlO, Li, X 

2nd sub-locus: 

HL-A5, R*, HL-A7, HL-A8, HL-Al2, HL-Al3, AA, BB, FJH, 
LND, Maki, SL-ET, SL-Mapi, Fe 31/8*, Y 

Note: X unknown antigen of the first sub-locus 
Y = unknown antigen of the second sub-locus 
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ANTI~ENIC COMPLEXITY, C~GSSREACTIONS AND INCLUSIONS 

L.j 
HL-A2 Ba* 

KL-ILN 
(--~-------- ____, 
!'---·· · ·- - · - ·-· . . -~-,---·~-~---- .. ---~---~ 

{--------~----~ I 
t----·---··-·· ----·---~-- ------~ 

I 
HL-A3 

TERMINOLOGY 

L ___ --__ ::J 
HL-All 
(ILN*) 

Genetic determinants alleles or genes 

Genetic localization loci or subloci 

Genetic information 
on one chromosome haplotype 

on one pair of chromosomes: genotype 

Antigens detectable phenotype (= tissue type) 

Parents 

Gametes 

Zygotes 
(Children) 

INHERITANCE HJ T!iE HL-A SYSTEM 

rl~ ~~] 
genotypes 

I ' I \ 

~~c d~ t;;J fill haplotypes 

-I..,... _..,...\ 

a d b c 

\ 
\ 

\ 

geuotypes 
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ANTIGENS RELEVANT TO ORGAN TRANSP LANTATION 

AI30 each individual has 2 

HL-A each individual has 4 

Total in each individual 6 

CROSS - REACTIONS BET~·lEEN liL-A ANTIGENS THAT MAY 
INFLUENCE !IISTOC011PATIB _!_L ITY 

IIL-A2 Ba* (Dal5) I 
HL-Al !IL- A3 HL- All I 

( HL-A5 R* (Da20) LND Da24 

I HL-A7 FJII BB 

MATCH GRADES (From Kissmeyer-Nielsen) 

Al 
A2 
A3( 0) * 
B (0) 
c ( l ) 
0 ( 2 ) 
E ( 3 ) 
G ( 4 ) 
F = 

identity between sibs 
identity b etween sib and parent 
identity b etwee n unre l ated 
recipient has ant igen not present in dono r 
donor has l antigen not present in recipient 
donor has 2 a ntige ns not p res e nt in recipient 
donor has 3 a ntigens not present in Le cipient 
donor has 4 antigens not present in r ecipient 
r ecipie nt h as leukocyte antibody active 
a g a inst donor 

*0 , l, 2, 3 and 4 is termi n o l ogy u sed in Eurotransp l a nt . 
When the typing impl i es possib l e mi s matches for unknown 
ant i gens , the p oorest possible match grade should be indi­
c ated. 

HL-A SYSTEM - GENE FREQUENCIES (SCANDINAVIA) 

l. 0 - l- 2% - r__, <10 % unknown genes 1'-. __ I 
Ul U) 

QJ QJ 
h (:; 
QJ <ll 

0. 5- tJ"l tJ"l 

c c 
;3: ~ 
0 0 
h (:; 

~ ~ 

0 
LA FOUR 

loci 
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SOU'I'IIWES'l'ERN t~EDIC/\L SCHOOL 
TISSUE TYPING REFERENCE PA NEL 

(31 Individuals ) 

First 

Loci 

r-·--, 
i l 

! 

Second 

16 % unknown 9enes 

SELECTION OF DONORS IN KIDNEY TRANSPLANTATION 

1. ABO tvning of recipient and dono r 

2. HL-A typing of recipient a nd donor 

3. Direct cross-match between serum from 
recipi e nt and c el l s from donor, to detect 
HL-A antibodies in the recipient act ive 
against antigen( s ) in the donor. 

RE'PERENCES 

1. Walford, R.L. The i soantigs nic sys tems of hu~an l e u kocy tes. 
Medical and biologica l significance. Series Haematol. II, 
No. 2, 1969. 

2. Kissmeye r-Niels e n, F. a nd Thors by, E. Human Tra nsp lanta tion 
Antige ns. Transplantation Reviews , vol. 4, 1970. 

Excell e nt comprehensive revie ws of all the current in­
formation on huma n tra n spl an t a tion antigens a nd ti ss ue 
typing. Including various me dical and bi o logica l a ppli­
cations a nd in p articular their curre nt role in donor 
selection for kidney transplantation. 

3. Allen, et al. Joint report of the fourth international 
histocompatibility workshop. In: Histocom~atibility Test-
ing 1970. The Williams & Wilkins Co., Baltimore, 1970, p. 17. 
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D~u sse t, J., Colomb~ni, J., Legrand, L. 
Genetics of th e liL-A sys tem. Deduction 
In: llistocompntibility Te s ting 1970. 
Wilkins Co., U~ltimor e , 1970, p. 53. 

and Fello\>Js , r1. 
of 480 h ~plo types . 

The \Vi 11 i<1ms & 

5. Ki ssmeycr-Nie1sen, P., Nielsen, L. S ., Lindhollll , A., 
Sanberg, _L., Svejgaard , /\. and 'l'hor s by, E. The !IL-l\ 
system in relation to hum a n transplantations. In: !lis to­
compatibility Testing 1970. The Williams & Wilkins Co., 
Baltimore, 1970, p. 105. 

Most recent information a nd ge netic interpre tation of 
the HL-A system. 

6. Rapaport, F.T., Casson, P.R., Converse~ J.M., Leg r a nd, L., 
Colomba ni, J. and Da u sset, J. Approach to the stud y of the 
comparative immunogenicity of hum a n transplant<1tion (HL-A) 
antige ns. In: HistocOI:lna tibi li t y Testing 19 70. The 
Williams & Wilkins Co., Baltimore , 1976, o. 411. 

Attempt to evaluate the relative s treng th of the 
HL-A antigens by skin grafti ng among fami l y m0mbe rs. 
Suggests that some weak e r r eac tions may be due to 
mismatched cross-reactive antigens. 

7. Pate l, R., Mickey, M.R., and Ter asaki, P.I. Serotypin~ 
for homotransp l a ntation . XVI. Analysis of kidney trans­
plants from unrelated donors. New Eng. J. Med. 27 9 :501, 
1968. 

8. Terasaki, P.I., Hickey , t 'i.R., Sinqa1, D.P., ~1ittal, K.K. 
and Patel, R. Serotypi ng for homotransplantation. XX . 
Selection of recipi ents for cadaver donor transp la~ts . 

New Eng. J. Me d. 279:1101, 1968. 

104 cadaver transpla nts studied. Donors a nd r eci -
pients t yped for 5 speci fi cities only. Compares 
matched against misma t ched grou ps (excluding patien ts 
who died within first 3 month s ) and shows highly s i q -· 
nificant differences in creatinine clearance (p = 0.003), 
clinical ranking (p = 0.02) and number of r e jection 
episodes (p = 0.001). 

9. Morris, P.J., Kincaid-Smith, P., Ting, A., Stocker, J.W. 
and Marshall, V.C. Prospec tive l e ucocyte typing in cadaveric 
renal transplantation. La ncet ~:803, 1968. 

10. Batchelor, J.R. and Joysey, V.C. Influence of HL-A incom­
patibility on cadaveric renal transplantation. Lancet 1: 
7901 1969 • 

11. Festenstein, H., Oliver, R.T.D. and Hyams, A. 
borative scheme for tissue typing and matching 
transplantaion. Lancet ~:389, 1969. 

A colla·· 
in renal 
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12. Kountz, S.L., Cochrum, K.C., Perkins, H.A., Doug la s , K.S. 
and De lz e r, F.O. Selec ti o n of allograft recipi ents by 
l e ukocyte and kidney cell phenotyping. Surgery ~:69, 1970. 

Similar reports confirminq the benefit from I'L-A 
match i ng in cadave ric kidney transpla ntation. 

13. Rapaport, F.T. and Dausset, J. Ranks of donor-reciPient 
histocompa t ibi lity f or huma n transplantation. Science 
167:1261, 1970. 

De scribes a math eoa tical method for ranking donor­
r e cipient hi s t ocomnatibi lity which takes into account 
the e x i s tence o f as ye t unk nown antigens. Calculation 
i s exoressed as a "net histoco~patibility ratio (NHR) ." 

The following 5 pape r s presented at the 3rd International 
Cong re ss of the Transr,lantation Society summarize the 
curre nt role of HL-A typ ing in cadaveric renal trans9lanta­
tion. 

14. Batchelor, J.R., Joyscy , V.C. and Crome, P. Further studies 
on influence of HL-A incomoatibility on cadaveric renal 
trans?lanta tion. Proceed ings 3rd International Congress 
of the Transplantation Society. Transplantation Proc. (in 
press) . 

Studied 78 cadaver grafts followed from 1 to 2 years. 
Finn highly signi f ica nt effec t of HL-A inco~patibility 
on the rate of graft fa ilure. 

15. Horn, J., Bigot, M., Zapetaria, D., Fradellizi, D., Rapaport, 
F.T. and Dausset, J. Importance of haplotype identity and 
crossrea ctions in the survival of kidney graf ts. Proceedings 
3rd Inte rnational Congres s of the Transplantation Society. 
Transplantation Proc. (in press). 

16. 

Data on r e late d living and cadaveric kidney allografts. 
24 HL-A identical sibs followed from 6 months to 11 years 
showed 100 % success . In cadaveric transplantation corre­
lation of number of incompatibility and ·fate of grafts, 
p <O.Ol. Cross-reactions thought to explain good function 
in 9 cases with known incompatibilities. 

Kountz, S.L., Payne , R., Perkins, B.A., Belzer, F.O. Achieve­
ments and limitations of histocompatibilitv testing for 10 
HL-A factors in kidney transplanta tion. Proceedings 3rd In­
ternational Congress of the Transplantation Society. Trans­
plantation Proc. (in press). 

Identical or compatible sibs, survival 100% cadavers: 
B match 100%, C match 90%, D match 42%. 
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17. tl\orris, P.J., Ting, ll. . ilnd Forbc[;, J. Furthe r ~~ tudi e :; of 
liL-A. Proceedings J r d I ntc rn ut i o n il l Conq r cs ::; o f th e~ 'l'r nns ­
~lantation Socie ty. Tr e~ nsplantct tion Proc. (in pre ss ). 

110 Cild<tveric tr.:tn~;~Ll n t !::;, de gl~ C C 0 f !lL·-A COI~D <t t. ib i li ty 
showe d good corrclntj_o n with severity of r ejcc t jon c Di s odes , 
histologv and long-te rm function o f q r <~ft ~ . 

18. Tcrasakii P.I. , Kr e isler , M., Mickey, M.R., a nd Sengur, 
D.P.S. Analysis of histoc omPa tibility data f rom 100 0 kidney 
transplants. Proceedjng s 3rd Inte rna tiona l Congre s s of the 
Transplantation Society . Tr ansPla nta tion Proc . (in 0 r e ss) . 

1000 transplants. EL~ identical s ibs cle arlv s uperior . 
In other relat8d and unrelated donors correlation not 
good. Many incowp a tible kidneys s e em to do well. Data 
based on typing over cast 6 years with the aid of more 
than 50 different transplant cente rs. 

PREFORMED ANTIBODIES AND HYPERACUTE REJECTIOi~ 

19. Kissmeyer-Nielsen, F., Ols e n, S., Pete rsen, V.P. and 
Fjeldborg, 0. Hyperacute rej e ction of kidne y allog rA f ts, 
associated with pr e -existing humoral antibodies ag a inst 
donor cells. Lancet ~:662, 1966. 

First description of the phenomenon. 

20. Starzl, T.E., Lerner, R.A., Dixon, F.J., Groth, C.G., 
Brettschneider, L. and Ter a saki , P.I. Schwa rtzman r eaction 
after human renal homotransplantation. New Eng. J. Med. 
278:642, 1968. 

21. Williams, G.M., Burne, D.H., Hudson , R.P., Morris , F.J., 
Kano, K. and Milgram, F. "Hype racute" renal homogra f t 
rejection in man. New Eng. J. Med. 279:611, 1968. 

22. Ter<tsaki, P.I., Trasher, D.L. and Hanker, T.H. Seroty~ing 
for homotransplantation. XIII . Immediate kidney tr<tns­
p1ant rejection and associated preformed antibodies. In: 

23. 

Advunces in Transplantation. Copenhagen, Munksgaard , 1968. 
p. 225. 

Similar case reports. 

Patel, R. and Terasaki, P.I. Significance of the positive 
crossmatch test in kidney transplantation. New Eng. J . 
Med. 280:735, 1969. 

Stresses the importance of the cross-match test. 
Gives data on the frequency of preformed antibodi e s: 
random patients 19.2%, kidney transplant recipients, 
women 25.7%, men 15%. 

'I 
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24. ~lyburc;h , J.A., Cohen, I ., Gccc llcr , L., ~leyer , i\ . ~1., 

1\braham , C., Furma n, ICI., Go l dbercr , 13. a nd vun Blec k, 
P.J.P. Hyperacute rej ect i on in human - kidney al losrufts -­
Shw<t r tznwn or ar thus r eaction? New Enq. J. ~k!t! . 2fll :l J l, 

25. 

l%9. -

Evidence of intr::tv<.\ ~; cul<tr CO<HJUlCltion :i.n some C<l ~ ; t,:> ; 
however , rej ection h0s occurred wh i le patient hco<trin ­
i zed ; a ntibodies , comp l ement and clotting fac t ors prob­
ably all play a r ole . 

Caroe n ter , C. B . and Winn, H.J. Hyperacute rejection . 
Eng. J. Hed. 2 80 : 47, l 9G9. (L e tter to the Fditor) 

Patient was transfused during n eph r ectomy 29 clays 
prior to tr ansp l ant . Di rect cross-match was nega­
tive on two occa s i o n s (27 and 26 days before trans­
;Jlant). When hyFeracute rejection occurred serum 
obta ined 2 days b efore operation showed positive 
cross-match to a titer of l/32. 

New 

26. Lucas, Z.J. An assay for antibodies to histocompatibility 
antigens bas e d on inhibition of radioiodine-labe lled a nti­
body binding. Transplantation ~:512, 1970. 

27. Lucas , Z., Caplan, N., Ke mp s on, R. and Cohn, R. Early 
rena l tr a n splant fai lur e associated with s ublimina l 
sensitization. Trans? l a ntaion !Q: 52 2, 19 70. 

Descri~es a n e w hi gh l y sensitive method for detect ion 
of preformed antibodies base d on i nhib i ti on of r adio­
active antibodv binding. It i s claimed tha t t bis 
technique c a n ~etect antibod i es against donor a n t i­
gen associated with ear ly transplant fa ilure even when 
the usua l cytotoxici ty test is negative. 

28. Shorte r, R.G., O'Ka n e , E., Neva, C., Halle nbeck, G.A. 
Lymphocytotoxins in sera from pat i en t s receiving renal 

~ allografts. Surgery 65 :79 3 , 1969. 

29. Ste wa rt. , J.H., Sheil, A.G.R., Johnson, J.R., Wyatt, K. M., 
Sharp, A.tvl. and Johns·ton, J .M. Successful r e n a l a llo­
tran s plantation in presence of ly~phocytotoxic ant ibod ies. 
Lance t !:176, 1969. 

Preformed antibodies no t dir e cted aga inst a ntigens 
present in the dono r organ do not appear to cause 
trouble. In one ca se antibody tite r a gainst other 
donors was as high as l/12 8 , transplantation of kid­
ney with negative cross match into this recipient 
was successful. 

.. 
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30. Amos, D.I3. Hyperacute rejection. New Eng. J. 1-tcd. 280:48, 
1969. 

Subjects immunized with lymphocytes can lose their 
antibodies in 2 to 3 months but can be boosted 
with as little as 2 x 10 6 lymphocyte s (2 ml of 
blood). In such cases antibody appears rapidly 
and may reach titer of l/32 in 10 days. Multiparous 
women develop antibodies more readily after trans­
fusions. Suggests doing cross-match with serum 
obtained immediately before transplantation. 

KIDNEY TRANSPLANTATION IN DALLAS 
November, 1964 to December, 1970 

Type of Donor Number Clinical Re sult (J a n. 1970) 
!Patients Good Fair Poor Kidney Patient 

Removed Deceased 
Related 

Identical twin 2 2 0 0 0 0 
Parent or sib 24 15 l 2 2 4 

Unrelated 
1955-1968 6 0 0 Ol 1 5* 
1969-1970 5 0 3 ll 0 l 

*Survival periods from 2 weeks to 5 months. 

31. 

CORRELATION BETWEEN HL-A MATCHING AND CLINICAL RANK 
IN 40 TRANSPLANTS FROM UNRELATED DONORS (Kissmeyer, 

~edified) 
Match Clinical Rank Total 
Grade Exc.-Good Fair-Poor 

0 or 
l mismatch 22 6 28 
2 mismatches 2 10 12 

Total 24 16 40 

p = 0.0004 

Starzl, T.E. et al. Long-term survival after renal trans­
plantation in humans. Ann. Surg. 172:437, 1970. 

Long-term survival (l-7~ years) kidney transFlants in 
the Denver series: Related donors 70%, unrelated 
donors 33% • 
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32. Golby, M. Fertility after renal transpl antation. Trans­
plantation ~:201, 1970. 

In response to a questionnaire 28 transplant recipients 
were reported to have become pregnant, 18 normal c hil­
dren were born, the rest were abortions (3 provoked , 7 
spontaneo us). 38 male transplant recipients we re re­
ported to have become fathers of normal children . · 

RECURRENCE OF GLQr.1ERULAR DISEASE IN THE TRANSPLANTED KIDNEY 

33. Glassock, R.J., Feldman, D., Reynolds, E.S., Danunin, G,J. 
and Merrill, J.P. Human renal isografts: a clinical and 
pathologic analysis. Medi cine !2:411, 1968. 

22 patients who received k idney transplants from identical 
twin donors (isografts ) v1ere studied. Of 17 in whom 
the original disease was known to have been glomerulo­
nephritis, ll developed glomerulonephritis in the trans­
plant. Recurrences were recognized from l day to 6 
years (average 2 years) after transplantation. 7 pa­
tients died as a result of renal failure due to recurrent 
glomerular disease. Only 2 recipients with original dis­
ease of less than 1 year duration did not develop re­
currence. 

34. Posborg, Petersen, V., Olsen, S., Kissmeyer-Nielsen, F. 
and Fjeldborg, 0. Transmission of glomerulonephritis f rom 
host to human-kidney allotransplant. New Eng. J. Med. 275: 
1269, 1966. 

Recurrence of glomerular disease in allografted kidneys 
is less frequent and was first recognized in this case 
report. 

35. O'Brien, J.P. and Hume, D. M. Membranous glomerulonephritis 
in two human renal homotransplants. Ann. Int. Med. ~:504, 
1966. 

36. 

, . 

Glomerular disease in allografts may not necessarily 
represent recurrence. In this report 2 patie nts dev­
eloped membranous GN in the transplant. The orig inal 
disease in one of them was chronic pyelonephritis, the 
other had had "proliferative glomerulonephritis." 

Hume, D.M., Sterling, W.A., Weymouth, R.J., Siebel, H.R., 
Madge, G.F. and Lee, H.M. Glomerulonephritis in human 
renal homotransplants. Transplantation Proc. ~:361, 1970. 

17 out of 94 patients developed proteinuria; 5 were 
thought to have recurrence of previous disease, 12 
developed glomerular disease thought to be related 
to rejection or other mechanis~s. 

i , 
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r'iECIIANI St-IS OF GLOMERULAR INJURY IN TRANSPLl\}.ITED KID NEYS 
(f r om -llume et al) 

A. Uniqu e to Transpl a nted Kidneys : 

l. I soi~uunc attack against endo thelial c e lls. 
2. Soluble histocompatibility a ntig e n-antibody complexes 
3. Antibody to isoantigens of GBM 
4. Anti-lymphocyte serum (ALS) injury 
5. Radiation, p r ednisone, azathioprine and ische mia 
6. Glome rula r ischemia due to arteriolar intima l pro­

liferation 

B. Recurrent or De Novo Glomerulonephritis: 

7. Antibody to tissue-specific (GBM) antigens 
8. Soluble antigen~antibody complex nephritis 

37. Porter, K.A., Calne, R.Y. and Zukoski, C.F. Vascular a nd 
other changes in 200 c an ine renal homotransolants treated 
with immunosuppressive drugs. Lab. Invest. · 13:809, 1964. 
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PRErRANSPLANT CQl\~PLEMENT C3 LEVEL 
AND CLINICAL OUTCOME IN DALLAS 

!Pre-transplant Number Cl1.m.cal Result 
C3 Level Patients ,ood 

<90 mg % 71 0 

>90 mg% 152 10 

1 Donors: 6 related, 1 unrelated. 
2 Donors: 12 related, 3 unrelated. 

Poor KJ.clney 
Removed 

2 3 

2 0 

PatJ.ent 
Deceased 

2 

3 




