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Abstract: The Oxford classification for the pathological classification of a
glomerular disease in IgA nephropathy was established and published in 2009. Four of
the pathological variables: 1) mesangial hypercellularity score, 2) segmental glomerulo-
sclerosis, 3) endocapillary hypercellularity and 4) tubular atrophy/interstital fibrosis were
presented as having value in predicting renal outcome in this glomerular disease. These
features were recommended to be taken into account for predicting the outcome. In our
study, we correlated these four variables with the outcome of the disease in 40 adult pa-
tients with 1gA nephropathy. Standard histopathologic procedure was used to determine
four variables as 0/1. The results were compared with renal outcome, clinical data were
obtained from the out-patient files of the patients. The whole follow-up period was 3-27
years. The average survival of the whole group was 10.8 + 7.47 years (M £ SD). Mesan-
gial hypercellularity was confirmed to be associated with the renal outcome (p = 0.047),
as well as glomerular sclerosis (p = 0.009), endocapillary hypercellularity (p = 0.001)
and tubular atrophy/interstitial fibrosis (p = 0.045). When we analysed only patients
with a severe form of the disease (nephrotic syndrome; patients treated with immuno-
suppression), the survival of the patients was associated only with the degree of tubulo-
interstitial changes (p = 0.018). Analysing separately patients with mild clinical form,
we found only a predictive value of segmental glomerulosclerosis on renal survival.
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Introduction

The diagnosis of IgA nephropathy, the commonest glomerular disease
worldwide, is defined by the presence of mesangial IgA-dominant immune de-
posits within glomeruli in the absence of systemic disorders [1, 2, 3, 4, 6]. But
this criterion is the reason for a wide range of histological changes in IgA neph-
ropathy (IgAN) and a different outcome of the renal disease [1, 5, 7]. Biopsy
appearances may range from normal glomeruli by optical microscopy to severe
crescentic glomerulonephritis, or sclerosing glomerulonephritis. Some biopsies
present dominant diffuse mesangial proliferation and the others focal prolife-
rative changes with different degrees of tubulointerstitial changes.

Thus many authors in the past tried to make a useful classification, com-
paring the histopathological findings with clinical features and the outcome of
the disease [7, 8, 9, 10]. None has achieved widespread acceptance, because of a
lack of definitions, and inclusion of both active and chronic lesions in the defini-
tion of single categories. Each of these classifications has been developed from
expert opinion, each has strengths and limitations in predicting prognosis. There
is continuing discussion as to whether pathological features seen on renal biopsy
contribute additional prognostic information in addition to the clinical features.

The aim of the new Oxford classification [11, 12, 13] was to identify
specific pathological features that can predict risk of progression of renal dise-
ase in IgAN. Four of the pathological variables were identified as having an
independent value in predicting renal outcome: 1) the mesangial hypercellula-
rity score, 2) segmental glomerulosclerosis, 3) endocapillary hypercellularity,
and 4) tubular atrophy/interstitial fibrosis. These features were recommended to
be taken into account for predicting an outcome independent of the clinical
features both at the time of presentation and during follow-up.

The aim of our study was to compare the value of these four pathologic
variables and outcome of the disease in our patients with IgA nephropathy.

Patients and Methods

We studied a retrospective cohort with biopsy-proven IgAN at the Uni-
versity Nephrology Department, Skopje, which covers renal biopsy diagnosis in
all areas of R. Macedonia (about 2,000,000 people). 98 adult patients were clas-
sified as having IgAN during the years 1976-2006. The diagnosis of IgAN was
based on the demonstration by direct immunofluorescence of mesangial 1gA
deposition in isolation or as the predominant immunoglobulin and the lack of
clinical or serological evidence of systemic lupus eryhtematosus, Henoch-Scho-
enlein purpura, or liver disease. Renal biopsies were processed for light and im-
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munofluorescent micoscopy using standard methodologies previously descry-
bed. Electron microscopy was performed in 6% of the patients, and semi-thin
sections in about 70%.

Selection of the patients
40 adult patients (25 male, 15 female, > 15 years) were selected for the
study, patients with more than 10 glomeruli at optical microscopy and with a
follow-up of more than 3 years. Clinical data at the onset and during follow-up
were obtained from the in-patient and out-patient files of the patients.
Classification (Oxford)

We used four pathological variables proposed by the Oxford Classifi-
cation as it is presented in Table 1.

Table 1 - Tabena 1

Definitions of pathological variables used in the classification of IgAN
Hegunuyuu na tattionowikuitie sapujabau Kopucitienu 60 kaacuguxayujaitia HzAH

Variable Definition Score
Mesangial hypercellularity The score is the mean score for all M0 =<0.5
glomeruli M1>0.5

Segmental glomerulosclerosis I/Any amount of the tuft involved in SO — absent
sclerosis, but not involving the whole

tuft S1 — present
Endocapillary hypercellularity ~ [Hypercellularity due to increased EO — absent
number of
cells within glomerular capillary E1- present
lumina
Tubular atrophy/interstital Percentage of cortical area involved by| 0-25% — TQ
fibrosis the tubular atrophy or interstitial 26-50% - T1
fibrosis, whichever is greater >50% -T2
Statistics

Statistics included Student’s T test, Spearman’s test and Mann-Whitney
U Wilcoxon test to compare histological scoring and duration of follow-up
without end-stage renal disease. Histopathological score and survival were com-
pared in three different ways: 1) in all 40 patients, independently of clinical signs

Ipunosn, Opg. 6uon. Men. Hayku, XXXI/2 (2010), 7-16



10 Greevska L. et al.

and treatment; 2) 12 patients with nephrotic syndrome (defined as proteinuria >
3g/daily) and immunosuppression were analysed separately, and 3) the other 28
patients, with mild clinical features and without immunosuppression, were also
analysed separately. The Kaplan-Mayer test was performed to determine the
survival of the patients.

Results

Results of the whole group (40 patients)

The average survival of the whole group was 10.8 + 7.47 years (M % SD).
20/40 (50%) of the patients experienced end-stage renal disease after a period of
3-12 years. Pathological variables and follow-up of the patients is presented at
Table 2. Mesangial hypercellularity was confirmed to be associated with the re-
nal outcome (p = 0.047), as well as glomerular sclerosis (p = 0.009), endocapillary
hypercellularity (p = 0.001) and tubular atrophy/interstitial fibrosis (p = 0.045).

Table 2 — TaGena 2
Pathological variables proposed by Oxford classification and follow-up of the patients

Haitionowku sapujabau tipedaoxcenu co kaacugpuxavujaitia Oxford
U caederve Ha dayueHiuuite

Patient M S E T Period of ESRD Group
follow-up
1. 1 0 0 0 27 years / |
2. 0 0 0 0 23 years / |
3. 1 1 0 0 4 years after 4 years |
4. 0 0 0 0 20 years / |
5. 0 0 0 0 20 years / |
6. 1 0 0 0 10 years after 10 years |
7. 1 1 0 0 4 years after 4 years |
8. 1 1 0 1 3 years after 3 years |
9. 1 0 0 0 6 years after 6 years |
10. 1 1 0 0 10 years after 10 years |
11. 1 0 0 0 23 years / |
12. 0 0 0 0 20 years / |
13. 0 0 0 0 10 years / |
14. 1 0 1 0 5 years after 5 years |
15. 1 1 0 0 6 years after 6 years |
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Patient M S E T Period of ESRD Group
follow-up
16. 0 0 1 0 10 years / |
17. 0 0 0 0 12 years after 12 years |
18. 0 0 0 0 30 years / |
19. 1 1 0 0 15 years / |
20. 1 1 0 0 4 years after 4 years |
21. 1 1 0 0 3 years after 3 years |
22. 1 0 0 0 17 years / |
23. 0 0 0 0 10 years / |
24. 0 0 0 0 10 years / |
25. 1 0 1 0 8 years after 8 years |
26. 1 0 0 0 10 years / |
27. 0 1 0 0 6 years after 6 years |
28. 1 1 0 0 27 years / |
29. 1 0 0 0 10 years after 10 years I
30. 1 1 1 0 4 years after 4 years 1
31. 1 1 0 1 3 years after 3 years 1
32. 1 1 1 0 10 years after 10 years I
33. 1 1 1 1 4 years after 4 years 1
34. 0 1 0 0 6 years / 1
35. 1 1 1 1 5 years after 5 years I
36. 1 0 1 0 6 years / 1
37. 0 0 1 0 7 years / 1
38. 1 0 0 0 6 years after 6 years 1
39. 1 1 0 0 12 years / 1
40. 1 0 1 0 6 years / 1

M — mesangial hypercellularity

S — segmental glomerulosclerosis

E — endocapillary hypercellularity

T — tubular atrophy/interstitial fibrosis

Group | — patients without nephrotic syndrome
Group |l — patients with nephrotic syndrome

Results of Group | patients (without nephrotic syndrome
or specific treatment)

This group consisted of 28 patients with normal renal function, without
hypertension and nephrotic syndrome at presentation. 13/28 (46.1%) of these pati-
ents, in contrast with mild clinical features at presentation, presented end-stage
renal disease during follow-up. Mesangial hypercellularity did not correlate with
renal survival in this separated group of patients (p = 0.053 Mann Whitney, p =
0.49 Spearman test). Segmental glomerulosclerosis significantly correlated with
the outcome of the disease (p = 0.007 Mann Whitney, p = 0.006 Spearman test).
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Endocapillary hypercellularity (p = 0.351, p = 0.32) as well as tubular atrophy/in-
terstitial fibrosis (p = 0.071, p = 0.105) did not correlated with the renal outcome.

Results of Group Il patients (with nephrotic syndrome
and immunosuppressive treatment)

Group Il consisted of 12 patients with severe clinical features at presen-
tation and necessary immunosuppression. 7/12 (58.3%) developed terminal phase
of chronic renal failure during follow-up. Renal survival was not associated with
mesangial hypercellularity (Mann-Whitney p = 0.606, Spearman test p = 0.607);
with glomerular sclerosis (p = 0.343, p = 0.302) and endocapillary hypercellula-
rity (p = 0.53; p = 0.533), but it was associated with the degree of chronic tubu-
lointerstitial changes (p = 0018, p = 0.016).

It can be seen that there was noted significant difference in survival between
these two groups of patients. Glomerular sclerosis was a poor prognostic patho-
logic variable in the patients without nephrotic syndrome, and tubulointerstitial
changes in ones with nephrotic syndrome.

Survival of both groups of patients with IgA nephropathy

Probability
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Figure 1 — The percentage of renal death in two groups of patients was similar (46,1%,
Group I, and 58,3% in Group I1), but renal survival (Kaplan-Mayer) was significantly
better in Group | patients, with a probability of surviving for 30 years after renal
biopsy, in contrast with Group Il patients whose survival was estimated at 12.5 years
Cauxa 2 — Ilpoyenitioiti Ha peHaaHa cCMPil 80 O8ellie 2pyiiu Ha ayueHitiu beute
cauuna (46,1 %, | Zpyiia u 58,3% xaj zpyiia ll), Ho peraarnoitio ipexcugysarse
(Kaplan-Mayer) 6ewe cuznugpuraritino iio0obpo kaj navuenitiuitie oo zpyia l,

o 8epojattiHociii 00 fpexcusysarse 00 30 Z0OuHU o peHaaHaitia OUoIicuja, Hacupoiu
davyuenitiuitie 00 zpyia |l wuewitio tipexcusysarbe beute 0opedero Ha 12,5 Zoouru
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Discussion

Many authors have tried to correlate clinical signs and histological fea-
tures in IgA nephropathy [7, 8, 9, 10, 14, 15, 16]. Gross haematuria was fre-
quently associated with mild glomerular lesions and a favourable clinical course; on
the other hand, the presence of heavy proteinuria at the onset was frequently
associated with severe histology and progressive renal disease. Severe histology
was also associated with already decreased renal function and/or hypertension
at the time of biopsy. Many authors believe that the histologic type of glome-
rular lesions appears to be the best predictive index in IgAN. The following
factors were regarded as histological parameters of progressive damage in
IgAN: severe mesangial proliferation, frequent sclerotic glomeruli, crescents, a
higher proportion of glomerular adhesions, vascular sclerosis and marked inter-
stitial fibrosis [8, 9, 14]. They are all causally correlated with each other in
portending a poor prognosis.

Several histologic grading systems have been used in the past [8, 17,
18]. These pathological systems used to classify renal lesions in IgAN, can be
divided into two groups: lumped and split. The lumped systems assess the
overall severity of histological lesions, found in glomerular, tubular, interstitial
and arteriolar compartments, as in the widely-used classification of Lee and
Haas [8, 18]. The split systems use semiquantitative severity grading of lesions
in each of the four compartments and permit the elaboration of a global or
aggregate score for each compartment.

Lesions of focal and segmental hyalinosis and sclerosis were described
as very specific for progression and so in our previous report we measured the
sclerotic glomerular area and combined it with the semiquantitative score of the
tubulointerstital changes in order to predict the progression (19).

In general, the agreement among the various classifications is only
reached when considering renal disease already pogressed to sclerosis.

The new Oxford classification (11, 12, 13) documented by univariate
and multivariate analysis that the following lesions resulted as independently
predictive of clinical outcome: mesangial hypercellularity score, endocapillary
hypercellularity, segmental glomerulosclerosis and tubular atrophy/interstital
fibrosis. Necrotizing and crescentic lesions were not evaluated because of their
rarity. Our results taking into consideration only these four histological variab-
les presented the same results, a higher total score — a more progressive disease.
Our group consisted of 40 patients of different ages, different clinical presenta-
tions and different treatment depending on the presence of nephrotic syndrome,
and these four variables proposed by the Oxford classification were important
for the outcome of the disease.
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Pe3ume

OKCO®OPI KITACUOPUKAIINIJA HA UrA HE®POITATHNJA:
NCKYCTBO HA EJEH HEHTAP

I'pueBcka Jlagucaasa,' Pucroscka Becna,' Hukonos Baaguvup,!
Ierpymescka Coppana,” Munosangera-Ilonoscka Maja,'
Ionenakosnk Momup'?

"Yuueepsuitieiticka xaunuxa 3a Heghpoaozuja,
Yuusepsuitieii Ce. Kupua u Meitioouj, Croiije, P. Makxeoonuja
’Uncitiuitiyiti 3a laitionozuja,
Yuusepsuitieii Ce. Kupua u Meitioouj, Croiije, P. Makeooruja
*Maxedoncka axademuja na nayxuitie u ymeitinocitiuitie, Cxoiije, P. Maxedonuja

AmncrtpakT: Okchopp KiacudpuKkangjaTa Ha TATOIOMIKOTO KIacu(pUIIH-
pame Ha peHamHaTa Gomect kaj MITA HedpomatujaTa Gerne moctaBeHa W 06ja-
BeHa Bo 2009 roguna. YeTHpUTE NATOJOUIKY Bapujabnu: 1) cTEMeHOT Ha Me3aH-
rUjayHa XUIepLeyIapHOCT; 2) ceTMEHTHATa [IIOMEPYIIOCKIepo3a; 3) eHaoKaIu-
JapHaTa XurnepuenyaapHoct u 4) tyGynapHa aTpoduja/MHTEpCTHINENHA (PUGPO-
3a, Oellle TMOKasKaHO JieKa ce 3HaYajHH 3a NMpeABHyBale HAa MCXOAOT Ha peHall-
HOTO 3achakame Kaj oBa IJIoMepyJapHO 3abonyBame. Beme npenopauaHo osue
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KapaKTePHUCTHKH fja OMaT 3eMEHH BO NMPEABHJ IIPH NPEABAAYBamkE HA NCXOOT Ha
6ornecra. Bo HamaTa cTyadja HAe TW KOpenWpaBMe OBHE YETHPH Bapwjabii co
nucxonoT Ha Gomecra kaj 40 agyntan nanmeHTH co UrA HedponaTuja. Cranmapn-
Ha XHCTOMATOJIONIKA Tporenypa beire ynorpeGeHa oBue 4eTHpH Bapujabiud fa ce
onpenat kako 0/1. Pe3ynrature 6ea KOMIapupaHu CO PEHATHUOT UCXOJ, KIMHUY-
KWTE MofiaToly 6ea JOOMEeHN off aMOYJIaHTCKUTE NCTOPHN Ha NanueHTuTe. BKyt-
HUOT NEepUOJ Ha Cllefiee n3HecyBalle 3—27 roguau. CpeHOTO NMPEKUBYBAbE 3a
nenara rpymna usnecysaiie 10,8 £ 7,47 (M + CII) ropunu. Berre moTBpyieHO feka
Me3aHTHjalHaTa XUIepueIyiapHocT Oellle aconypaHa co PeHAIHUOT McXof (I =
0,047), kako u rmomepynapHaTa ckiepo3a (= 0,009), engokanuiapHaTa Xurep-
nenynapuoct (m = 0,001) u Ty6ynapuaTta atpoduja/uHTepcTuieaHaTa puoposa
(m = 0,045). Kora ru aHajgm3upaBMe CaMoO MAlUEHTHTE CO TeIlKa opMma Ha
Gonect (HePPOTCKU CHHAPOM; MALMEHTH TPETHUPaHW CO MMYHOCYIpecHuja), mpe-
SKUBYBAabhETO Ha MalMEeHTHTE Oellle acolMpaHO CaMo CO CTENEHOT Ha TyOyno-
uHTepcruimenuauTe npoMenn (n = 0,018). AHanu3upajKu ra U30JIUPAHO MAIMCH-
THTE CO JIeCHa KIMHUYKa (hopMa, HajioOBMe JleKa CaMO CerMeHTHATa rIIoMepyJicKa
CKJIepO3a MMa NPEeMKTHBHA BPETHOCT 32 PEHATTHOTO IPEKMBYBAE.

Kayunn 36oposn: VIrA HedponaTuja, rmoMepyoHepuT, TyOyITOMHTEPCTHINEN-
HU POMEHN, PeHATHA WHCY(PUIMCHIIN]a.
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