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Abstract: Our study sought to identify the possible implications of histo-
logical findings of borderline and subclinical rejections as well as histological markers
of chronic allograft nephropathy (CAN) in protocol biopsies at 1 and 6 months after
living-related kidney transplantation. Twenty-eight paired allograft biopsies were blin-
dly reviewed using Banff '97 criteria, among which only 10.7% (6/56) showed no
histopathological lesions. BR was found in 9/28 (32.1%) and 6/28 (21.4%), and SR in
3/28 (10.7%) and 10/28 (35.7%) of the patients, in the 1 and 6 month biopsies,
respectively. The mean CAN score (sum of histological markers for chronicity) increa-
sed significantly at 6 months biopsy, 1.57 £ 1.36 vs. 4.36 £2.32 (p <0.01).

When compared according to chronicity index (CI < 5 >), the high CI group
had a mean CAN score of 2.36 = 1.15 at 1 month, which increased to 5.14 + 1.99 at 6
months biopsy (188.9%). The proportion of these changes in low CI group were also
increased from 0.79 + 1.12 to 3.57 + 2.38 (451.9%)).

In conclusion, a protocol 1 month biopsy may uncover a high prevalence of BR
or SR in stable allografts. The presence of an untreated BR or SR in biopsies with low
chronicity index showed greater susceptibility to histological deterioration on the 6
month biopsy, associated with rapid impairment of graft function and chronic allograft
nephropathy.

Key words: kidney transplantation, protocol biopsy, borderline rejection, subclinical
rejection, chronic allograft nephropathy.



26 J. Masin-Spasovska, G. Spasovski, et al.

Introduction

Short- and long-term graft survival after renal transplantation has
significantly improved over the last decades. Nevertheless, chronic allograft
failure, the dominant cause of late renal allograft loss, may be caused by a
variety of immunological and clinical factors. Treatment of chronic graft dys-
function is difficult, particularly in cases with advanced renal lesions. In this
regard, the biopsy of a stable allograft is of paramount importance for diagnosis
of early rejection, delayed graft function or poor compliance as well as calci-
neurin-inhibitor cytotoxicity (more likely to develop in kidneys of older donors
or in marginal kidneys). Hence, a protocol biopsy may uncover histologic signs
of acute rejection without associated graft dysfunction [subclinical rejection
(SR) or borderline rejection (BR)]. A number of studies have revealed variable
frequencies of these rejections, whereby the highest incidence was reported for
the biopsies obtained within the first months after transplantation. Shapiro et al.
have reported SR and BR in about 25% and 21% of the biopsies performed at 1
week after transplantation, respectively [1]. Rush et al. has even reported the
presence of clinically quiet rejections in more than 50% of protocol biopsies at
3 months after transplantation [2, 3]. The results of these studies upon the
question of treatment of these rejections have documented a beneficial effect of
treatment of early subclinical rejection, while the corticosteroid treatment failed
in the rejection episodes that occur later than 6 months after transplantation. It
remains unclear whether stable graft function could be improved with the same
treatment when the biopsy shows borderline rejection [4]. There is also evi-
dence that protocol biopsies of stable renal allografts are valuable for diagno-
sing chronic allograft nephropathy (CAN), before deterioration of the graft
function [5]. Seron et al. reported that 42% of cases display CAN at a 3 months
biopsy. Moreover, Fujisawa et al. [6] observed CAN in 30.4% of stable
allografts in pediatric patients at about 100 days after living-related (LR) renal
transplantation. With regard to the treatment, Rush et al. [7] reported a decrease
in chronic histologic changes and an improvement of 24 months allograft
function for patients subjected to high-dose steroids in the case of 1-3 month
biopsy-proven subclinical rejection when compared with nontreated control
patients. It is still uncertain whether corticoid treatment could prevent
development of CAN in the episodes of borderline rejections.

Our study aimed to identify the histological findings of borderli-
ne/subclinical rejection or CAN in protocol biopsies at 1 month after living-
related kidney transplantation and to compare their evolution with histological
changes at the 6 month biopsy.
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Material and methods

The cohort of 28 LR transplant patients with their first allograft re-
ceived induction with methylprednisolone (500 mg) and Daclizumab (Zenapax;
1 mg/kg BW at implantation and thereafter every 2 weeks x five doses). The
post-transplant immunosuppression consisted of cyclosporine (Neoral; 6 to 8
mg/kg/day) to reach target C2 levels (blood concentration 2 hours after admini-
stration of the drug), prednisolone (1 mg/kg/day tapered to 0.1 mg/kg/day after
4 weeks) and mycophenolate mofetil (Cellcept 1 g bid.).

The inclusion criteria were serum creatinine < 200 umol/L and pro-
teinuria < 1g/24 hours at the time of the first biopsy, which was defined as a
“stable” graft function. Patients with delayed graft function (DGF) who suffered
post-transplant acute tubular necrosis or experienced a clinical episode of acute
rejection (AR) were treated with haemodialysis or pulse corticosteroids, respec-
tively. During the first postoperative month pulse corticosteroid therapy was
administered for AR, whenever there was an increase in serum creatinine > 20%
and a decrease in urine output for 2 consecutive days and after haemodynamic or
other perisurgical complications had been excluded. These cases were included if
their graft function had been stable for at least 2 weeks before the first biopsy.

Protocol biopsies were performed at 1 and 6 months postransplant using
an ultrasound-guided automated biopsy "gun". The formalin fixed biopsies were
embedded in paraffin, serially sectioned at 3 to 5 um thickness and stained with
hematoxylin-eosin (HE), periodic acid-Schiff (PAS), Masson's trichrome as
well as methenamine silver. Biopsies were considered adequate when they con-
tained > 7 glomeruli and at least one artery. Renal lesions were blindly
reviewed for evidence of acute and chronic changes by the same pathologist
using descriptive morphologic criteria according to the Banff 97 scoring schema
using a scale from 0 to 3 [8]. CAN score was calculated as a sum of scores for
the individual histological markers for chronicity: interstitial fibrosis, tubular
atrophy, vascular fibrous intimal thickening, arterial hyalinosis and chronic
glomerulopathy. The biopsies were also classified into a chronicity index (CI)
according to the total sum of scores for acute and chronic changes as well as
arterial hyalinosis: namely, high (CI > 5) versus low scores (CI <5).

The clinical and biochemical data were recorded at the time of tran-
splantation as well as at 1 and 6 months after transplantation. Results were
expressed as mean values = SD. An unpaired two-tailed Student ¢ test was used
to examine differences in mean values between the groups. Chi square analysis
was used to compare the categorical variables.
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Results

The mean ages of the entire cohort of donors and recipients were 60.39
+ 13.63 and 35.29 + 8.29 years, respectively. The serum creatinine (sCr) and
body mass index (BMI) were significantly increased at 6 months after
transplantation, while calculated creatinine clearance (cCrcl) tended to be lower
compared to the 1 month values.

Only three biopsies at 1 month and three at 6 months, namely, 6/56
(10.7%) showed no histopathological lesions. BR was found in 9/28 (32.1%)
and 6/28 (21.4%), and SR in 3/28 (10.7%) and 10/28 (35.7%) of the patients, at
the 1 and 6 month biopsies, respectively. Six patients who experienced an
episode of AR (n = 7) at the 1 month and two at the 6 month biopsy were
classified as SR, respectively. Furthermore, the mean CAN score (sum of
histological markers for chronicity) was significantly increased at the 6 month
biopsy, 1.57 £ 1.36 vs 4.36 £ 2.32 (Table 1).

Table 1 — Ta6ena 1

Biochemical, clinical data and histological findings and scores at 1 and 6 months post
transplantation in the entire cohort and compared according to the donor
age (55 years), and chronicity index (CI 5)

Buoxemucku, KAUHUYKU U XUCTHOAOUWKU HAOOU U CKOposU Ha 1 u 6 meceyu tio
iipanciraniiayuja Kaj yeaaitia zpyiia, upu cilopeoba iio 803pacitia Ha OOHOPOill
(55 200.) u citopeo unoekcoiti Ha xpoHuyuitieiti (XH 5)

CLASSIFICATIONS MEAN SD MEAN SD P
value
ALL PATIENTS (n=28) 1 month 6 months
sCr 124.14 34.29 148.57 47.20 <0.05
cCrel 67.96 18.15 59.72 21.08 n.s.
BMI 22.68 4.42 24.29 4.68 <0.01
24 h proteinuria 0.79 0.36 0.65 0.63 n.s.
“NO” histological lesions 3/28(10.7%) 3/28(10.7%) n.s.
AR (n =7) — histological <0.05

6/7 (86%) = 6 SR

2/7 (29%) =2 SR

findings
BR+SR 12/28 (42.8%)=9BR/ | 16/28 (57.1%)=6BR/ | n.s.
3SR 10SR
BR 9/28 (32.1%) 6/28 (21.4%) ns.
SR 3/28 (10.7%) 10/28 (35.7%) n.s.
CAN score per patient 44/28 (1.57+/-1.36) 122/28 (4.36+/-2.32) <0.01
DONOR AGE <55m=9) >55m=19)
sCr 1 month 118.89 | 50.52 126.63 | 24.69 n.s.
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sCr 6 months 129.44 53.57 157.63 42.39 0.072
¢Crcl 1 month 70.67 20.94 66.67 17.13 n.s.
c¢Crcl 6 months 66.50 25.34 56.33 18.46 n.s.
DGF 3/9 (33.3%) 5/19 (26.3%) n.s.
AR (7 patients ) 3/9 (33.3%) 4/19 (21.1%) n.s.
BR+SR 1 month 3/9 (33.3%) 9/19 (47.4%) n.s.
BR+SR 6 months 3/9 (33.3%) 13/19 (68.4%) <0.05
CAN score 1 month 17/9 (1.89+/-1.45) 30/19 (1.58+/-1.35) n.s.
CAN score 6 months 33/9 (3.67+/-2.69) 89/19 (4.68+/-2.08) <0.05
(Cn?cljeicszﬂ:,)l 6 m. (194.2%) (316.5%)
CHRONICIINDEX | (s a-19) | crssa-19

BMI (Donor) 26.10 3.93 24.82 3.79 n.s.
GFR (Donor) 54.38 14.13 48.23 14.22 n.s.
Age (Donor) 57.79 15.56 63.00 11.35 n.s.
sCr 1 month 114.71 29.17 133.57 37.41 n.s.
sCr 6 months 139.14 49.14 158.00 44.19 n.s.
DGF 5/14 (35.7%) 3/14 (21.4%) n.s
AR (7 patients) 1/14 (7.1%) 6/14 (42.9%) <0.05
BR+SR 1 month 6/14 (42.8%) 6/14 (42.8%) n.s.
BR+SR 6 months 6/14 (42.8%) 10/14 (71.4%) n.s.
CAN score 1 month 11/14 (0.79+/-1.12) 33/14 (2.36+/-1.15) <0.01
CAN score 6 months 50/14 (3.57+/-2.38) 72/14 (5.14+/-1.99) 0.070
(C“‘l‘cljeics‘;ﬁz)l 6 m. (451.9%) (188.9%)

When divided according to donor age (55 years), the older donor group
(n = 19) showed a mean CAN score of 1.58 + 1.35 which increased to 4.68 +
2.08 at the 6 month biopsy (316.5%). The proportion of these changes in the
younger donor group was lower 1.89/3.67 (194.2%). The calculated creatinine
clearance (cCrcl) in the older donor group was lower at 1 month and at 6
months, but did not differ significantly between the groups. The proportion of
patients with BR and SR among the older donor group was significantly higher
at the six month biopsy compared with the younger donor group, namely, 13/19
(68.4%) vs. 3/9 (33.3%).

When compared according to CI, there were no significant differences
between the groups in the mean age of donors and glomerular filtration rate
(GFR), BMI and serum creatinine (sCr) at the first and at six months, nor in the
experience of DGF. There was a significantly greater number of AR episodes in
the high CI group 6/14 (42.9%) compared with the low CI group 1/14 (7.1%).
The mean CAN score at 1 month was significantly lower in the low CI group
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compared with the high CI group, namely 0.79 + 1.12 vs. 2.36 + 1.15, which
was not shown at the 6 month biopsy, 3.57£2.38 vs. 5.14+1.99, respectively.

Discussion

Studies dealing with the clinical value of protocol biopsies performed in
stable allografts have uncovered a high prevalence of borderline and subclinical
rejection and features of CAN in stable allografts. Importantly, the occurrence
of these clinical conditions was found to be associated with the development of
chronic damage and deterioration of graft function. Protocol biopsies performed
in the early postransplant period may therefore allow prediction of the long-
term allograft outcome.

Our previous [9] and present results have shown a higher percentage of
patients having BR and SR (43% and 57%) at 1 and 6 months respectively,
when compared with previous reports [1, 2, 3]. This might be due to the
different sampling time for the biopsies, which is beyond the usual time for AR
and DGF, namely, the first two weeks after transplantation. However, the
histological findings may be present even after the pulse corticosteroid therapy.
Furthermore, our donor group was markedly old (~ 60y) and showed a lot of hi-
stological changes for chronicity (CAN score) that almost tripled from the 1 to
the 6 month biopsy, a finding that was even more prominent when patients were
stratified according to donor age. In the older donor group we observed a sub-
stantial rise in the CAN score by 316.5%, while grafts from patients younger
than 55 years of age showed only 194.2%. This finding suggests a greater sus-
ceptibility to histological deterioration among the older donor population, which
was shown by the borderline significant difference in the graft function between
the groups at six months (p = 0.072).

Trying to solve the question whether we should treat BR or SR even
with improving renal function [2, 4], we have documented that, when untreated,
the proportion of these subclinical conditions in the group with high CI even
progressed from six to ten out of 14 patients (71.4%), while in the low CI group
the number of these subclinical findings remained equal at the 1 and 6 month
biopsies, respectively. In contrast, the mean CAN score in the group with low
CI increased more than fourfold at the 6 month biopsy, compared with a less
than twofold increase among patients with a high CI. This observation may to a
certain extent be explained by the greater susceptibility to histological deterio-
ration among patients with a lower grade of histological changes and untreated
findings of borderline and subclinical rejections. Additionally, the donors in the
low CI group tended to be younger (57.8+15.6 vs 63.0+11.4) but experienced a
slightly greater number of DGF episodes (5/14 vs 3/14). Hence, the presence of
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BR and SR in protocol biopsies performed early after transplantation in patients
with well functioning grafts provides relevant information for detecting patients
at risk of accelerated graft deterioration towards chronic allograft nephropathy.

Conclusion

A protocol 1 month biopsy may uncover a high prevalence of BR or SR
in stable allografts. The occurrence of these findings was found to be associated
with the development of chronic damage and deterioration of graft function.
Our findings suggest a greater susceptibility for histological deterioration in
organs from the older donor population. The presence of an untreated BR or SR
in biopsies with a low chronicity index showed a greater susceptibility to histo-
logical deterioration at the 6 month biopsy, associated with rapid impairment of
graft function and chronic allograft nephropathy. Future studies testing large
patient cohorts will have to clarify the true benefit of protocol biopsy-based
therapeutic consequences.
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Peszume

EBOJIYIINUJA HA HETPETUPAHUWUTE BOPHEPIIATH
N CYBKIIMHWUYKHU OT®PIIAILA KAJ BYBPEXHATA AJIOTPA®T
BHUOIICUJA HA ITPBUOT MECEI BO KOMITAPALIMJA
CO XHCTOJIONIKUTE ITPOMEHH! BO ITPOTOKOJI BMOIICUUTE
HA IIECTHUOT MECEL 110 TPAHCIINTAHTALIMJATA

J. Macus-Crnacoscka', T'. Cacosckn’, C. [Iuxosa’, T. TleTpymesckaZ,
B. MumoBa?, Ib. Jlekopckn®, XK. ITonos®, H. BaroBckn!, M. IToseHakoBHK.,

! Knnanka 3a Heghponornja, Megnyuackn paxyarer, Ckomnje, P. Makegornja
’UHuctutyT 3a naroaornja, Megaguracka gaxynarer, Ckomje, P. Makegonnja
’Kannnka 3a ypouaornja, Megnguracku gaxynarer, Ckomje, P. Makegornja

Llenra Ha crygmjaTta Gemre ma ce MACHTH(PUKYBAAT MOXKHATE MMILTAKA-
MU OJ XUCTOJIOUIKUTE HAOAM Ha OoppaepiajH (TpaHUYHHUTE) M CyOKIMHUYKHUTE
oTdpiiama, KaKO W XUCTOJOIIKUTE MapKepw 3a XpOHWYHA ajorpadt Hedpo-
natuja (XAH) Bo HampaBeHUTE MPOTOKOI GMOIICHU HA MPBUOT U MIECTHOT MECel]
Mo TpaHCIJIaHTanWja Ha OyOper of >XKWBM cpopgHu AapuTenau. Of HampaBeHUTE
ABAECET W OCYyM MIBOjHM asorpadT OWONCHHM BO MPBUOT W IIECTHOT MECEI] IO
TpaHCIUIAHTalAjaTa, MPOLEHETH CIOpe] KPUTepUYMHUTE Ha KiacuukamujaTa
Band 97, camo 10.7% (6/56) Gea 6e3 xucTomaTooOUIKK Jie3un. bopaepnaju mpo-
MeHu Oea Hajaenu Kaj 9/28 (32.1%) u 6/28 (21.4%), a cyOKMMHUYKE OT(pIama
kaj 3/28 (10.7%) m 10/28 (35.7%) on maumeHTHTE BO OGMOICHHUTE HANpPaBEHU
IPBHOT OFHOCHO IIECTHOT Mecell IO TpaHcmiaHTanujata. Ilpoceunnor XAH
CKOp (30Mp Ha XHCTOJIOIIKATE MapKEPH 3a XPOHHUIUTET) Oesiekelle CUrHU(pHU-
KaHTEH IMOpacT Kaj OMONCHUTE HANpPaBeHW IIECTHOT Mecel] MO TpaHCIUIaH-
TanujaTa, 1.57 £ 1.36 vs. 4.36 + 2.32 (p < 0.01).

Ilpu mopenGaTa cropeq UHASKCOT HAa XPOHUIUTET (30Up Ha aKyTHUTE W
XPOHUYHH XMCTOJIOIIKU mpomenn) T.e. (XU < 5 >), rpynara co Bucok XU Gere
co mpoceueH XAH ckop ox 2.36 £ 1.15 Bo npBUOT Mecell, KOj IIopacHa Ha Bpefi-
HOCcTH Off 5.14 £ 1.99 Bo mectuot Mmecer (188.9%). IIponoprumjaTta Ha oBUE mMpo-
MeHM BO Tpymnara co Hu30K XM mcTo Taka 3abeseska MOpacT Ha BPEJHOCTU Off
0.79 £1.12 5o 3.57 £ 2.38 (451.9%)

Kako 3akiy4ok, IpoToKon OuomncKjaTa BO MPBUOT Mecel O TPaHCIIaH-
TalujaTa MOXe fa ja OTKpHe BUCOKaTa IpeBajieHLla Ha OoppepniajH U CyOKIH-
HIYKHA OT(piamka Kaj MalMeHTUTe CO ypedaHa (yHKIHja Ha rpagror. Hammre
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HAOM YKaxKyBaaT Ha MOM3pa3eHa CyCHENTHOMITHOCT 3a XUCTOJIOIIKO BIIOIIYBAHkE
Kaj OyOpes3wnTe of mocrapu gaputenu. [IpucycTBoTO Ha HETpEeTHpPaHU OOpPJENajH U
CYOKJIMHUYKY OT(piama Kaj GHONCHUTE CO TOHN30K MHICKC Ha XPOHUIUTET TI0-
Kaxaa MorojieMa CyCHeNTHOMIHOCT 3a XMCTOJIONIKO BJIOIIYBaWke BO OMONCHjaTa
Ha IIECTHOT Mecell, IITO Gellle acoIMpaHo co MOOP30 mpomarame Ha (pyHKIHjaTa
Ha rpaToT U pa3Boj Ha XpOHUYHA ajorpadT HedponaTyja.

Kiyunn 360poBH: TpaHCIIaHTanwmja, ajgorpadT 6uoncuja, GoprepnajH, cyoKIu-
HUYKK oTdprnama, (XAH) xponnuna anorpacdt Hedponaruja, (XW) mHmeKc Ha
XPOHUIUTET.
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