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Abstract. Recurrent or de novo diseases account for only
5% of graft failure in children, but have much to teach us
about mechanisms. In children, almost the only metabolic
disease with recurrence is type I hyperoxaluria, in which
the poor long-term results of isolated renal transplantation
make combined liver and renal transplantation, or even
prophylactic liver transplantation before renal failure the
preferable alternatives. While many forms of nephritis may
show histological recurrence in allografts, it is notable that
in many patients this is accompanied by no clinical manife-
stations or only mild disease: this is particularly so in
mesangiocapillary glomerulonephritis (MCGN) type II,
IgA-associated nephropathy and Henoch-Schonlein pur-
pura. However focal segmental glomerulosclerosis and
MCGN type I recur with sufficient frequency and severity
to deter the use of living donors unless there is no alterna-
tive. The same is true of haemolytic-uraemic syndromes.
As many as 10% of paediatric grafts may show de novo
membranous nephropathy, but in the majority this is mild
or not clinically evident. In contrast, the rare anti-glomeru-
lar basement membrane nephritis affecting some patients
with Alport’s syndrome usually results in graft failure, but
occurs in only a minority of recipients with the syndrome.
For all types of disease in allografts, risk factors for recur-
rence are poorly worked out, and attempts at treatment
generally ineffective.
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Introduction

The principal, indeed the overwhelming, cause of graft loss
remains either an acute immunological attack on the allo-
graft during the first few months, or the slower process
usually called “chronic rejection”, although the nature of
this slow graft failure is far from clear. However, there is a

small proportion of patients in whom graft failure is the
direct result of recrudescence of the original disease in the
allograft, or the appearance of de novo disease. This is
likely to be commoner in children because of the higher
proportion of inherited metabolic diseases as a cause of
renal failure, and the greater proportion of types of nephri-
tis known to recur in allografts:which are causes of child-
hood renal failure. Also, as the results of allografting im-
prove and the incidence of irreversible rejection declines,
the recurrence of disease in the allograft becomes of great-
er importance.

Even so, in a recent report from the American paediatric
transplant registry, only 7 of 152 (4.6%) grafts which had
failed were lost because of recurrent disease [1] out of a
total of 750 transplants. The topic has, however, an impor-
tance above its frequency as a cause of graft loss, because
of what these observations on experiments of man and
nature combined have to tell us about the mechanisms of
the diseases concerned.

Thave reviewed recurrent glomerulonephritis in the past
[2, 3], and this brief account will concentrate on more
recent data published since 1982; these references {2, 3]
can be consulted for earlier papers. In addition several
general reviews of recurrent glomerulonephritis or other
forms of recurrent primary disease have been published in
the past few years, particularly by Mathew [4-6], and also
in children by Habib et al. [7, 8], and Leumann and Briner
[9], whilst further series of adult cases from individual
units have been published by Honkanen et al. [10],
O’Meara et al. [11] and Vangelista et al. [12].

In paediatrics the recurrence of a number of disecases
which are of concern to the internist, such as plasma cell
dyscrasias and monoclonal gammopathies, diabetes melli-
tus, systemic sclerosis, “essential” cryoglobulinaemia, and
sarcoidosis are of no concern; paediatricians curious to
learn about these phenomena can consult the texts cited
above, particularly that of Mathew [6].

For a disease to recur in the allograft following renal
failure implies that a milieu persists in that individual
which leads to renal involvement. Table 1 lists most of the
circumstances in which recurrence might be expected.



Table 1. Reappearance of disease in transplanted kidney depends upon
persistence of a milieu damaging to the kidney

Oxalosis etc.

Anti-GBM disease
? membranous nephropathy

Metabolic product toxic to kidney
Organ-specific antibody

Amyloidogenic proteins Amyloid
Immune aggregates Other forms of glomerulo-
nephritis
Sickling red cells Sickle cell disease
Unknown FSGS
type Il MCGN
diabetes
HUS

GBM, Glomerular basement membrane; FSGS, focal segmental glomer-
ulosclerosis; MCGN, mesangiocapillary glomerulonephritis; HUS,
haemolytic-uraemic syndrome

Oxalosis is the only common metabolic disorder in which
recurrence of the disease is the result of accumulation of an
abnormal metabolite, although theoretically this should be
seen also in renal failure resulting from tyrosinaemia, ga-
lactosaemia, Fabry’s disease [13], or any other inherited
metabolic defect which is not cured by transplantation of a
normal kidney bearing the deficient enzyme. In cystinosis,
of course, the kidney is not affected in the strict sense with
recurrent disease, since the transplanted renal cells have
normal transport of cystine out of lysosomes; the problem
here is one of progressive failure in other recipient organs.
However, it has been known for 30 years that cystine crys-
tals may be seen throughout the graft, in host cells invading
the organ [14].

Other diseases in which the milieu is not changed by
renal transplantation per se are homozygous sickle cell
disease, and amyloidosis. In glomerulonephritis, a putative
mechanism of damage in the form of organ-specific anti-
bodies exists in anti-glomerular basement membrane
(GBM) disease, and possibly some forms of recurrent
membranous nephropathy, although in the latter condition
the autoantigen in man has not yet been identified. In focal
segmental glomerulosclerosis (FSGS), in dense “deposit”
disease and in the haemolytic-uraemic syndrome (HUS)
and in diabetes mellitus, the route by which the trans-
planted kidney is affected is not clear yet.

An important question is whether immunosuppression
with cyclosporine prevents or leads to a reduction in the
incidence of recurrent glomerulonephritis compared with
recipients treated with azathioprine. Certainly cyclosporine
does not prevent recurrence, since recurrence of all types of
glomerulonephritis has been recorded in patients treated
with cyclosporine, with the possible exception of the rare
dense “deposit” type of mesangiocapillary glomerulone-
phritis (MCGN), probably from lack of numbers. Whether
there is a reduction in the number of cases of recurrence
under cyclosporine immunosuppression is more difficult to
judge, again because of the small numbers involved; as will
be reviewed below, in the case of individual diseases, there
seems to be no good evidence that this is so. I will now
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Fig. 1. The metabolic defect in primary hyperoxaluria type I. Deficiency
of * alanine glyoxylate aminotransferase (cofactor, pyroxidal phosphate)
leads to elevated production of oxalate and glycolate (from reference [20]
with permission)

consider individual conditions which may recur in the allo-
graft and impair graft function.

Oxalosis

Type I primary hyperoxaluria results from a deficiency of
the hepatic peroxisomal enzyme alanine-glyoxalate
aminotransferase [15] (Fig. 1). Thus overproduction of
oxalate persists in patients given renal transplants alone,
and although the plasma oxalate levels are lower than the
extreme levels found in patients on dialysis, the concentra-
tion is still elevated to the point where accumulation of
oxalate in the vascular tree and elsewhere in tissues (in-
cluding the grafted kidney itself) persists.

Initially oxalosis was considered an absolute contra-in-
dication for renal transplantation, because of early graft
failure from oxalosis, or later death of the recipient with a
functioning graft. Today results with renal transplantation
alone appear somewhat better that at first supposed [16],
but whether it is useful to do the operation, with the option
of later liver transplantation as a separate procedure, re-
mains unclear [17, 18]. Even with good transplant function
plasma oxalate levels may be 10 times normal, and the
long-term survival of these patients must remain in doubt.
Broyer et al. [16] present a large pan-European series of
98 patients transplanted with first renal allografts from
1965 to 1986: 79 received a cadaver and 15 living donor
grafts (in 4 the source was unknown) at age 6—55 years
(mode 24 years). After 3 years, only 23% of living donor
and 17% of cadaver donor grafts survived, and 39 re-
cipients (40%) had died. Neither time on dialysis nor age at
end-stage renal failure influenced results.

Obviously if renal transplantation alone is performed
despite these gloomy figures, then attempts should be
made to minimise subsequent damage by oxalate to the
allograft. These include administration of large doses of
pyridoxine (which is a co-factor for the missing enzyme)
and phosphate [19], together with magnesium chloride and
the maintenance of a high urinary output. With these meas-
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Table 2. Risk of recurrent glomerulonephritis after renal transplantation

Histological Clinical
Anti-GBM disease High High
(with antibody)
FSGS High High
MCGN type I Moderate Moderate
MCGN type I High Low
IgA nephropathy High Low
HSP nephritis High Low
Membranous Low Low
(de novo)
Crescentic Low Low
Vasculitis Low Low
Lupus glomerulonephritis Almost never

HSP, Henoch-Schénlein purpura; MCGN, mesangiocapillary glomerulo-
nephritis

ures graft survival of up to 10 years can be achieved [16],
but the really long-term outcome for these patients remains
in doubt. It goes almost without saying that living donor
transplantation should be avoided if at all possible in 0x-
alosis.

In contrast to the miserable story of kidney allografting,
combined liver and kidney transplantation is apparently
curative, judged from the 4-year survival to date of the first
successful combined operation [15, 18]; by 1990 some
20 patients had been so treated worldwide [20]. Today this
seems to be the preferable approach in almost all children
with this fatal disease, given the increased survival of such
combined operations using cyclosporine as part of the im-
munosuppressive regime. A case can be made also for
performing a hepatic allograft before renal failure ap-
pears [15].

Glomerulonephritis
Although recurrence of virtually all types of nephritis has

been reported on occasion, the risk of recurrence varies
greatly according to the type of glomerular disease, as

Table 3. Summary of the literature on recurrence of FSGS in allografts?

summarised in Table 2. This table also emphasises that in
several forms of glomerulonephritis there may be histo-
logical recurrence with few or no clinical consequences.

Anti-GBM disease

In some types of nephritis we have little more information
than was available 10 years ago [2]. This is true of anti-
GBM disease, which is in any case very rare in childhood
(3 of 410 recipients in the series of Habib et al. [8] and none
of the American series of 750 grafts [1]). Although anti-
body can deposit without damage, recurrence of active
disease is usual in those still showing elevated anti-GBM
antibody titres in their plasma. Conversely, in those with
normal anti-GBM antibody titres, either the result of spon-
taneous disappearance [21] or (more usually) accelerated
by treatment, recrudescence of antibody and recurrent dis-
ease have not been recorded. Thus, management centres on
dialysis, until antibody levels become or are reduced to
normal. How long one should then wait is not clear — most
clinicians wait 6—12 months and recurrent disease has not
been recorded in the literature for some time.

Focal segmental glomerulosclerosis

The main concern today, especially in paediatric transplan-
tation, centres on recurrent FSGS; this condition is a com-
mon cause of renal failure in children, waiting does not
apparently reduce the possibility of recurrence, and the
nature of the transmitting agent remains obstinately ob-
scure. We have reviewed our own and others’ experience
recently [22, 23] which provides a good data base on
250 patients (Table 3); these papers may be consulted for a
detailed review of the rather extensive literature on the
subject. Overall, recurrence is about 25% and the graft loss
rate is about half this. However, the risk varies greatly from
patient to patient, the main risk factors for recurrence being
age, especially under 15 years, and above all below 6 years
of age, a rapid evolution into renal failure (<3 years), and
mesangial expansion in the renal biopsy. Thus in those

Author® Year No. of cases No. of grafts % Recurrence Graft/nephrx Faifure
with recurrence %
Grafts recipients
Maizel 1981 33 25 5 15 2 6
Currier 1979 12 12 2 17 1 8
Malekzadeh 1979 18 18 3 17 2 11
Hamburger 1978 14 14 4 29 2 14
Morzycka 1982 21 20 4 19 2 9
Striegel 1986 37 24 16 43 14¢ 38
Habib 1987 247 47 14 30 2 8
Senguttuvan 1990 59 43 13 22 4 7
241 203 61 253 29 12.0

a QOnly series in which the total number of grafts performed in patients
with FSGS was available have been included

b For detailed references see [22]
¢ Six lost exclusively from recurrent FSGS



aged less than 5 years the recurrence rate is about 50%
[22], and in those aged less than 15 years at onset who go
into renal failure within 3 years and also have mesangial
expansion, the recurrence rate is 80%—100%. It has been
suggested that haplo-identity or living donor transplanta-
tion makes recurrence more likely, but our data do not
support this [22].

The severity of recurrence varies greatly from patient to
patient, from immediate life-threatening massive protein-
uria to milder forms of later onset. In the precocious onset
with massive proteinuria, immediate transplant nephrecto-
my is necessary or the recipient’s life may be put at risk,
and attempts to treat the condition with plasma exchange or
other means usually fail. Even in these patients, it has
proved impossible in many attempts to induce proteinuria
by injecting serum into experimental animals, with the
possible exception of the report by Zimmerman and
Mann [24].

Plasma exchange, although logical and attractive, does
not appear to be of much benefit [23], although the report
of Laufer et al. [25] is at variance with this conclusion.
Likewise treatment with non-steriodal anti-inflammatory
drugs has been recommended [26] but many other ob-
servers (including ourselves) have not noted any benefit
from their use. The recurrence rate appears to be identical
in recipients treated with cyclosporine when compared
with those receiving azathioprine, despite some limited
success with cyclosporine in the primary disease. Ingulli et
al. {27] and Morales et al. [28] suggest that high-dose
cyclosporine may reduce proteinuria and may induce re-
mission in recurrent disease, but others have not observed
this.

Second grafts in those who have had recurrence in their
first graft are accompanied in 85% by a further recurrence
[23], but we [22] and others [29] have recorded patients in
whom a successful second graft was achieved after loss of
the first from recurrent disease.

In three large series of grafts [8, 22, 30] the authors have
examined the frequency of recurrence in recipients treated
with azathioprine or with cyclosporine; in none of the three
series nor in the pooled data was there any difference in
incidence.

It is our feeling, shared by many, that where possible
living donor grafts should be avoided in those patients with
FSGS judged to be at high risk, unless a first cadaver graft
is lost from rejection without evidence of recurrence.

Mesangiocapillary glomerulonephritis

The data are less complete for MCGN, type I or II (dense
“deposit” disease), because fewer recurrence have been
reported and there is no comparable extensive data base on
complete series to judge the frequency of recurrence accu-
rately. Since 1982 [2] only anecdotes have been reported
(including descriptions of recurrence in two successive
grafts [5, 8, 31] which we have observed also in an adult
patient). In the American series [1] the graft loss rate was
only 1 in 13 grafts, but in the French experience 7 of 11
recipients grafts, including 2 graft losses. Thus, 3 of 24
grafts with type I MCGN were lost in large paediatric
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series. The reported data from the French and our own
adult series [2] suggest a lower overall recurrence rate in
type Il MCGN of about 20%—-25%, but with a similar graft
loss rate. Again it seems prudent to avoid living donor
grafts in these patients where possible. No extensive data
on recurrence in recipients treated with cyclosporine have
been published, but we have seen this in the patient who
lost two successive grafts, and others [32, 33] have pub-
lished cases of recurrence under cyclosporine treatment.

In type II MCGN (dense “deposit” disease) it seems
clear that histological recurrence of electron-dense materi-
al in the basement membranes of the transplant is seen in at
least 85% of recipients (and in all 7 children reported by
Habib et al. [8]), whilst clinical recurrence is much less
common [2], and graft failure even more rare (2/7 re-
cipients in the series of Habib et al. [8]). The exception
seems to be patients showing extensive crescent formation,
in whom more frequent clinical recurrence with graft loss
has been observed [34, 35]. Mathew [6] reports the col-
lected ANZDATA as 7 graft losses in 52 patients during
18 years. There are no records of histological or clinical
recurrence in recipients treated with cyclosporine as yet,
but the disease is rare. In neither type of MCGN does the
concentration of C3 or C4 in the serum correlate with
recurrence, suggesting that the compiement concentrations
are epiphenomena. Mathew [5] reports successful regraft-
ing in 1 patient after loss from recurrence, albeit with his-
tological reappearance of “deposits” in the second graft.
Oberkircher et al. [36] suggest that aggressive treatment
with plasma exchange in crescentic recurrent disease may
be effective, but the general experience in the few severe
cases is that no treatment is effective.

IgA nephropathy and Henoch-Schinlein purpura

In IgA nephropathy and in Henoch-Schénlein purpura ne-
phritis recurrence of the mesangial IgA “deposits” is seen
in at least 25%—45% of recipients [2—8]; these figures are
almost certainly underestimates, since not all recipients are
biopsied and in others IgA is not sought in the biopsy.
Clinical recurrence is very rare [37-39]. In the original
series of Berger et al. [40] in which all 32 patients were
biopsied, the recurrence rate of IgA “deposits” was as high
as 53%. Mathew [5] noted only 1% (2/200) recipients were
affected clinically in the the ANZDATA, and only 4 grafts
have been recorded as lost as a result of recurrent IgA
nephropathy [6], although we have seen a further unpub-
lished case in an adult. The rather rare subjects with exten-
sive crescent formation may be an exception [38, 39] as in
our patient, with a higher risk of recurrence. Brensilver et
al. [38] discuss a possible extra risk of living donor grafts
from siblings, but the significance of their observation is
not clear. Certainly the risk of clinical recurrence is so low
(about 1%) that in general living donors can be used
without much fear in children with IgA nephropathy and
renal failure, which is in any case itself a rare event
(7/410 children in the series of Habib et al. [8]).

In Henoch-Schénlein purpura nephritis also, reappear-
ance of IgA in the allograft affects one-third to three-quar-
ters of cases, although clinical recurrence is rare: we have
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Table 4. Recurrence of clinically evident nephritis in HSP (biopsy confirmed in all cases)

Author Year Age Sex Donor  Recurrent Time mani- Outcome Rx
(years) purpura? festation
Bar-on and 1971 26 m LD yes ? “deteriorated ?
Rosenmann (twin) renal function”
Baliah 1974 8 m LD yes 3 days proteinuria/haematuria  failed HD
Sakai 1975 5 f ? - 5 months proteinuria’haematuria failed HD
Nast 1987 20 f LD yes 3 months proteinuria/hacmaturia  failed regraft
Pirson 1988 ? ? ? - 20 months nephrotic failed ?
Hasegawa 1989 14 m LD - immediately ~ proteinuria/haematuria  failed
5 f 1D - 3 months proteinuria/haematuria  failed regraft
10 m LD - 2 months proteinuria/haematuria  died with functioning
graft-pneumonia
14 m LD - 11 months proteinuria proteinuria disappeared

LD, Living donor graft; HD, Haemodialysis; m, male; £, female
(see Hasegawa [42] and Nast [41] for references)

never seen it in 30 patients transplanted over 25 years.
Data on patients reported with clinical recurrence are
shown in Table 4. Transplantation into those still having
recurrent attacks of purpura may be relatively hazardous
[41, 421, but not all observers concur. Recurrence seems to
occur as readily under cyclosporine treatment as with
azathioprine.

Membranous nephropathy

Renal failure from membranous nephropathy is almost
unknown during childhood [8, 43] with only 1 case in the
series of Habib et al. [8] and 3 in the American [1], but it is
worth noting, especially in relation to the de novo membra-
nous nephropathy discussed below, that recurrence has
been reported in about 25 cases [2, 44—46] all adults,
although even in them membranous nephropathy is not a
common cause of renal failure. The proportion of recur-
rence is difficult to determine, especially as de novo mem-
branous nephritis is much more common (see below); we
have seen 3 cases in only 14 transplanted adult recipients
(22%). Again recurrence is not apparently inhibited by
cyclosporine [47]. The timing of the clinical appearance of
the lesion is earlier in those with recurrent (mean
10 months, range 1 week to 2 years) than in those with de
novo disease (mean 22 months, range 4 months to 6 years).
About half the grafts affected by recurrent membranous
nephropathy have failed, but as usual it is difficult to assess
what role the glomerulonephritis may have played in these
failures. Renal venous thrombosis may be seen in allo-
grafted kidneys in both recurrent and de novo membranous
nephropathy [46]. Although it has been suggested that
more aggressive disease is more likely to recur [44], we
have not seen any relationship, including no recurrence in
one patient who went from normal renal function (glomer-
ular filtration rate 110 ml/min) to end-stage disease in only
15 months and was transplanted only a few months later.

Crescentic glomerulonephritis (other than anti-GBM)

No further data on the recurrence of crescentic glomerulo-
nephritis, other than that depending upon anti-GBM anti-
body, have appeared in recent years [2]. In childhood this
is a rather rare cause of renal failure (6 cases /410 in the
Paris series [8] and 13/750 in the American [1]), and the
risks of recurrence, surprisingly in view of the rapid evolu-
tion of this type of nephritis, appear to be small in this
group: 1 paediatric case has been recorded [1] and recur-
rence is not avoided by cyclosporine [48]. Although rare,
Wegener’s granuloma can lead to renal failure in childhood
[49, 50] and in a few adult patients recurrence of crescentic
vasculitis in the allograft have appeared, together with one
child [50]. One unresolved problem is what immunosup-
pressive regime to give such patients: improvement fol-
lowing transfer to cyclophosphamide has been recorded
[51] and the possibility that relapse may occur under treat-
ment with cyclosporine has been raised [50].

Systemic lupus erythematosus

Three further (see [2] for review of the previous literature)
cases of probable recurrence of lupus nephritis have been
published recently [52—54] to bring the total recorded
cases only to seven, with two other doubtful cases; but the
striking feature of lupus is the almost complete absence of
recurrence. The incidence must be 1 in 100 cases or less,
and even in those in whom recurrence has been clearly
identified, it has been of little clinical significance and not
a cause of graft loss. This surely tells us that the kidney
itself must have some determinant which allows the ap-
pearance of nephritis, and which is missing from the allo-
grafted kidney, since a number of patients [55] (including
in our own unit) have been transplanted at times of activity,
with circulating immune complexes, raised plasma anti-
DNA antibody and requirement for steroid treatment.
Lupus is a rare cause of renal failure in childhood, but we
have had to transplant two children with this disease, in
neither of whom was recurrence observed, despite disease
activity.



Amyloidosis

Amyloidosis as a cause of renal failure is very rare in
childhood in the developed world, but chronic sepsis is still
a problem in many countries including children. Recently a
large single centre experience [56] has been published in
which 4 of 45 patients (8%) showed recurrence in their
allografts, 3 of whom had rheumatic disorders and one AL
amyloidosis, other cases have also been published [57].
Recurrence has been recorded also in patients with familial
Mediterranean fever [58, 59] but does not seem to be a
major deterrent to transplantation, although no systematic
survey of the frequency has been done; unfortunately the
recent large survey of renal failure as a result of amyloid-
osis conducted by the European Dialysis Transplant Asso-
ciation — European Renal Association did not contain an
estimate of the frequency of amyloid in the allografts.

Haemolytic-uraemic syndromes

This is an important topic for the paediatric nephrologist
since HUS is an important cause of chronic renal failure in
both infants and older children (about 5% of all cases [1,
8], as well as occurring in adults at all ages, although in
much smaller numbers. It is somewhat difficult to assess
the true significance of recurrent disease in patients bearing
renal allografts, since both the histological and haemoto-
logical features of the syndrome may appear in severe
allograft rejection, and cyclosporine itself may give rise to
a similar picture even in individuals with normal kidneys,
such as after bone marrow transplantation [60]. At one
extreme, 5 of 11 children whose renal failure arose from
HUS lost their grafts with a similar syndrome [61], 1 losing
three consecutive grafts to the disease; at the other, 0 of 12
adults and 4 children experienced recurrence [62]. Eijen-
raam et al. [63], in probably the largest single centre expe-
rience reported, found probable recurrence of HUS in only
2 first grafts out of 24 placed into 20 children. In adults,
recurrence seems to be rare [64], and the Australian-New
Zealand data showed only 5 graft losses in 36 cases [0].
Thus overall about 10% of recipients may be expected to
show recurrence, in the majority of whom the graft will be
lost. The heterogeneity of outcome is not surprising, given
the heterogeneity of the syndrome itself.

Possible factors favouring recurrence are early place-
ment of grafts in acute disease, since it was rare in patients
who remained on dialysis for several months before graft-
ing [64], whereas we lost four cadaver grafts in two adult
patients transplanted within 3 months of onset, with a pat-
tern consistent with recurrent disease. However Hebert et
al. [61] report immediate recurrence after 3—5 years on
dialysis in two children. Perhaps the use of living donors
rather than cadaver donors may increase recurrence rates,
as suggested by the same authors [61]. Whether cyclos-
porine should be used in these patients has been debated
[65, 66] in view of the HUS-like syndrome which may
develop de novo in cyclosporine-treated patients with other
causes of renal failure. One patient who developed HUS
after transplantation under cyclosporine treatment was
transferred to FK 506 [67]. Certainly cyclosporine has
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been used without problems on a number of occasions
(including in our own unit) without recurrent HUS, but
whether the incidence of recurrence is higher in those so
treated has not been established.

All the treatments which have been used for the primary
disease have been used for its recurrence: corticosteroids,
anti-platelet agents, vasodilatory prostaglandins, plasma
exchange and plasma infusions. There is no clear evidence,
as with the original disease, that any intervention affects
the course of the recurrence in allografts; this has not
affected their use, perhaps as a gesture of desperation when
faced with a failing graft.

Use of living donors

Obviously the data reviewed above on recurrent glomeru-
lonephritis have relevance for the use of living, usually
parental, donors in paediatric transplantation. However, it
is only in a few situations that there is a major clinical
impact. First, to my mind the evidence that using related
donors increases the rate of any recurrent disease dissolves
on close examination. Second, only in oxalosis and FSGS
with features strongly predicting recurrence (see above),
does it seem completely inadvisable to use living donor
grafts unless there are no- alternatives. In more indolent
FSGS the risk may be worth taking. In MCGN type I also
and HUS, the risks seem high enough to avoid living
donors where possible. In other forms of glomerulopathy,
the recurrent and failure rates are low enough to permit free
use of parental or other familial grafts.

De novo glomerulopathy

De novo disease is much less well worked out than recur-
rent disease: in theory, the transplanted kidney could be
affected by any form of acquired renal disease just as
native kidneys are, and occasional patients with what ap-
pear to be coincidental nephritis have been described — for
example post-infectious glomerulonephritis. We observed
one patient who appeared to develop serum sickness ne-
phritis in relation to a reaction against horse anti-lympho-
cyte globulin. The chronic condition usually known as
allograft glomerulopathy or transplant glomerulopathy,
which appears to be a glomerular manifestation of chronic
rejection will not be discussed here (see [2, 8] for treatment
of this topic).

Several patients with the appearance of what may have
been reversible minimal-change nephrotic syndromes have
been described [8]. Focal segmental sclerosing glomerular
lesions are common in long-surviving allografts, may have
little significance, and probably do not merit the term “de
novo FSGS”. Habib et al. [8] report two patients who
developed both the appearances and immunohistological
characteristics of MCGN type I in their allografts; the orig-
inal cause of their renal failure is not given.

However, the most important de novo diseases are de
novo membranous nephropathy, and de novo crescentic
anti-GBM antibody glomerulopathy in patients with Al-
port’s syndrome.
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Table 5. De novo anti-GBM nephritis in Alport’s syndrome?

Author Year Ref. Age Sex Time anti-GBM pph Outcome
(years) after Tx antibodies
McCoy et al. 1982 73 15 m 5 + Graft loss HD
Milliner et al. 1982 74 34 m LD 9 Graft loss new LDTx IF + ve
?source OK despite antiGBM antibody
27 m 43 —~IIF only Graft loss new Tx OK
Teruel et al. 1987 75 24 m 6 + Graft loss HD
Fleming et al.c 1988 76 27 m 9 Graft loss HD
Shah et al.b-¢ 1988 77 19 m LD 5 Graft loss HD
mo -
20 m LD 18 + pph Graft loss new CDTx rejHD
sib
van der Heuvel 1989 78 10 f 6 + pph Graft loss HD
17 m 7 + Graft loss HD
Rassoul et al. 1990 79 18 m 4 + Graft loss new Tx pph OK
Kashtan et al.© 1990 80 19 m 8 + Graft loss
Goldman et al.¢ 1990 81 25 m LD 7 + Graft loss HD
mo
1 + Craft loss HD

sib, sibling; mo, mother; Tx, allograft; pph, plasma exchange; OK,
functioning graft; ITF, indirect immunofluorescence;

2 All unspecified donors are cadavers

b These 2 patients were further studied by Kashtan et al. [82] and were

De novo membranous nephropathy

In about 1%—2% of most series of renal transplants in
adults, after about 12 years profuse proteinuria or a frank
nephrotic syndrome heralds the appearance of a classical
membranous nephropathy in patients whose original dis-
ease was different; in a recent analysis of 95 cases from the
literature [68] there was no predilection for any particular
type of original cause for the chronic renal failure. About
three-quarters (62/85) were nephrotic, and both living and
cadaver donors appear equally affected (79/13). Mean time
to appearance of proteinuria was 16 months, to diagnosis
23 months. Evolution into graft failure was slow, with half
the grafts surviving a further 3 years. These data are
derived from patients selected for biopsy because either
they had graft dysfunction, or more commonly developed a
nephrotic syndrome.

In the single series in which routine histology and im-
munohistology was done on biopsies performed routinely
in all allografts [69], a much higher prevalence of over 9%
was noted, symptomless in about one-quarter and with
only minor proteinuria in another quarter of patients. In
many cases the histological changes were slight, and evo-
lution was correspondingly favourable. It is known if a
similar investigation in adults or in another paediatric unit
would reveal a similar high incidence.

The pathogenesis of the condition is obscure: sugges-
tions that it might arise from alloantibody immune com-
plex formation are made less likely by its appearance in an
isograft performed later between conjoined twins separated
after birth [70]. No autoantibodies analagous to those pre-
sent in Heymann nephritis have been identified in patients
with de novo membranous nephropathy, with the exception

members of the same kindred, which was not mentioned in the original
report

¢ Patients treated with cyclosporine and prednisolone, other patients
azathioprine and prednisolone

of a single report [71]. No association with HLA antigens
has been reported, nor has HLA-A or -B matching been
particulary close or divergent in affected cases. In one
autopsy report, the native kidneys showed no nephritis
even though the graft did [69]. In general, biopsies show-
ing de novo membranous nephropathy also show features
of chronic cellular rejection, but whether more commonly
than in a random series is not clear.

Anti-GBM antibody nephritis in Alport’s syndrome

Alport’s syndrome arises from mutations recently located
in a gene at Xq 22 coding for an o5 non-collagenous
portion of type IV collagen, found in the glomerular and
other basement membranes [72]. Thus male Alport
hemizygotes lack or have substituted a pottion of the nor-
mal collagen structure, whilst allografts placed into such
patients possess the normal epitope. In some patients this
seems to be sufficient to evoke an immune response with
production of antibody directed against the “new” antigen,
which is capable of fixing to the allograft, but in only some
patients actually showing fixation to induce a severe
crescentic glomerulonephritis: the 13 cases reported since
its first description in 1982 [73-81] are summarized in
Table 5. Querin et al. [83] noted linear deposition of IgG
along the GBM in five cases of Alport’s syndrome without
nephritis, but no anti-GBM antibody was detectable in the
serum. Both they and Habib et al. [8], however, noted such
appearances in patients with a random selection of other
underlying renal diseases.

All Alport allograft recipients suffering crescentic ne-
phritis had developed renal failure early in life, and all were



deaf. There was a latent period of some months after graft-
ing before the nephritis appeared, but all grafts but 1 were
lost to the severe nephritis, despite plasma exchange in 3.
One unexpected feature is that 1 of the patients reported by
van der Heuvel et al. [78] was female. Heterozygotes
would normally be equal mosaics of normal and abnormal
genes resulting from random inactivation of one of each of
the pairs of X chromosomes, normal and abnormal, and
thus should have tolerance of the antigen in the allograft. It
may be that in this individual the great majority of her cells
expressed the abnormal chromosome.

The other puzzle is why only a few patients with Al-
port’s syndrome develop the nephritis. For example, we
have transplanted 31 children and adults with 46 grafts and
have never seen this complication, and in Paris over
50 patients [8, 83] with Alport’s syndrome have been
transplanted in the adult and paediatric units without any
case of de novo nephritis. Numbers are too small to deter-
mine risk factors such as haplo-identity, major histocom-
patibility complex type or closeness of tissue match. The
antibodies present in different patients with recurrence
seem to be directed against several different specificities
{78, 82], making a single gene mutation unlikely. Even so,
perhaps particular mutation in the collagen type [V o 5
gene will turn out to be present in those patients susceptile
to nephritis, particularly those which lead to large deletions
or frame shifts, as suggested by Kashtan et al. [80]; thus it
will be worth examining the structure of the Alport locus in
patients with the novo crescentic nephritis and their fami-
lies with particular care using the newly available probes.
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