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Abstract

Systemic lupus erythematosus (SLE) is characterized by a multifaceted pathogenesis and a heterogeneous clinical expression. The kidney
involvement is almost unavoidable in all forms of SLE with chronic evolution, 75% of patients developing renal lesions defined as lupus
nephritis (LN) — a glomerulonephritis with an extremely diverse lesion spectrum. The present study aimed to reevaluate a series of cases
diagnosed as LN, focusing on the histological features in correlation with the level of activity and chronicity. The study group comprised 46
patients. The specimens obtained through percutaneous needle biopsies were processed for light microscopy and immunofluorescence
exams. The reevaluation process focused on the major morphological parameters ensuring: (i) a detailed description of the lesions, (ii) the
class diagnosis in accordance with the International Society of Nephrology/Renal Pathology Society (ISN/RPS) classification, (i) the activity
and chronicity indexes. In 39 out of the total of 46 (84.78%) cases, the class of LN established at the time of the renal biopsy was
confirmed in the reevaluation process. The differences in diagnosis were present in seven cases, initially considered as pure membranous
glomerulonephritis — class V. The values of indexes indicated a great variability of LN within the same class. The interobserver agreement
for the scoring of activity and chronicity indexes was 0.8 and 0.95, respectively. Our study emphasizes the complex lesion character, which
requires an individual and accurate identification, followed by integration in the classification algorithm used to define the classes and
subclasses of LN diagnosis. The degree of activity and chronicity in SLE must be refined through a much more precise correspondence
between the score value and the limitation or extension of corpuscular and interstitial lesions.
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& Introduction

Systemic lupus erythematosus (SLE) represents a
distinct pathogenic entity among the complex framework
of autoimmune diseases, ranking the second place in
frequency. Taking into account epidemiological data with
geographic specificity, it is unanimously accepted that the
incidence and prevalence of SLE are rising, with a high
regional variability. Unfortunately, data on the worldwide
incidence and prevalence is even more limited. A recently
published review [1], based on studies done in the last 20
years, indicates an incidence of 1 to 25 per 100 000 [2—4]
and a prevalence of 20 to 150 cases per 100 000 [4, 5].

SLE is characterized by a multifaceted pathogenesis
and a heterogeneous clinical expression — associated,
in 90% of cases, with the presence of antinuclear auto-
antibodies. The pathogenic mechanism is dominated by
the specific sequences of autoimmune processes, without
neglecting the influence of genetic, epigenetic, environ-
mental, and hormonal factors [6-8]. For clinical approach
the 17 criteria (11 clinical and six immunological) proposed
by Systemic Lupus International Collaborating Clinics
(SLICC) are mandatory [9].

The polymorphism is a main feature of SLE, particularly
noted in the systemic form. Each location presents a large
clinical variability. Therefore, the diagnosis is truly a
challenge for the medical team consisting of a nephrologist,
pathologist, dermatologist, rheumatologist, neurologist and

occasionally pulmonologist. The kidney involvement is
almost unavoidable in all forms of SLE with chronic
evolution, 75% of patients developing renal lesions [10,
11] defined as lupus nephritis (LN) — a glomerulonephritis
with an extremely diverse lesion spectrum [12]. The high
percentage of patients with renal damage demands a solid
clinical and laboratory evaluation, with the purpose of
identifying the injury at an early stage. The diagnosis needs
criteria in accordance with the International Society of
Nephrology (ISN) and Renal Pathology Society (RPS)
classification [13] established more than 10 years ago.
Nowadays, heated debates on the necessity to revise this
classification are taking place, due to several uncertainties
and inconsistencies in the definitions of histological
parameters [14], which lead to considerable interobserver
variation in the assessment of lesions and diagnosis class,
respectively.

The present paper reflects over 20 years of experience
in the diagnosis and monitoring of renal pathology,
including LN. Within this context, the purpose of our
study consisted in the re-evaluation of all LN cases on
record, focusing on the analysis of individual particularities
of histological diagnosis in correlation with the level of
activity and chronicity of each case.

= Patients, Materials and Methods
The study group comprised 46 patients (40 women and
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six men, mean age of onset 34.16 years) diagnosed with
LN at the Department of Pathology, “Dr. C. 1. Parhon”
University Hospital, lagi, Romania, between 2003 and 2016.

The specimens were obtained through percutaneous
needle biopsies on native kidneys at the Clinic of
Nephrology of the same Hospital. The biopsies were
performed under ultrasound guidance, using a Tru-Cut
14G type needle and a Bard Instruments biopsy gun.
By the informed consent, patients approved the usage of
their biological material leftover after diagnostic testing
for scientific purposes.

The kidney fragments were processed by using specific
protocols. For the light microscopy exam, the specimens
resulted from paraffin-embedded blocks were stained
by using Hematoxylin—Eosin (HE) and special stainings
(trichrome with Green Light and Aniline Blue, Periodic
Acid—Schiff, Methenamine Silver, Congo Red). Immuno-
fluorescence was performed on frozen sections, using
anti-IgG fluorescein isothiocyanate (FITC) (F0202, Dako,
Denmark), -IgA FITC (F0204, Dako, Denmark), -IgM
FITC (F0203, Dako, Denmark), -C3 FITC (F0201, Dako,
Denmark), -C1q FITC (F0254, Dako, Denmark) antibodies
(1:20 dilution). Positive and negative controls were run
simultaneously, according to the antibodies specifications.

To achieve the proposed aim of the present study, each
case was reevaluated through microscopic examination by
three independent pathologists. The reevaluation process
focused on the major morphological parameters ensuring:
() a detailed description of the lesions (Table 1), (i) the
class diagnosis in accordance with the ISN/RPS classi-
fication [13], (ii7) the activity and chronicity indexes in
accordance with the algorithm formulated by the National
Institute of Health (NIH) [15] (Table 2).

Table 1 — Key points in the assessment of the renal
biopsy

= number of damaged renal corpuscle (focal or
diffuse lesion);
= mesangial proliferation: hypercellularity, increased
number of mesangial cells, matrix deposits;
= endocapillary proliferation: exudative
component, due to an increased number of
Glomerular endothelial cells and infiltrating monocytes
lesions (intracapillary leukocytes);
* basement membrane changes: thickness, wire
loops aspect;
= hyaline thrombi;
= segmental sclerosis;
= crescents: cellular, fibrocellular, fibrous
glomerulosclerosis.
= inflammatory infiltrate;
= interstitial fibrosis;
= tubular atrophy.

Interstitial
lesions

Table 2 — Activity and chronicity indexes [15]

Activity index Chronicity index
(maximum value = 24) (maximum value = 12)

Glomerular lesions

= endocapillary proliferation;

= fibrinoid necrosis, karyorrhexis;

= cellular crescents®;

= hyaline thrombi, wire loops deposits*;
= leukocyte infiltration.

Tubulo-interstitial lesions

= glomerulosclerosis;
= fibrous crescents.

= interstitial fibrosis;

= inflammatory infiltrate - tubular atrophy.

Scored from 0 to 3; *Double scored.

= Results

In 39 out of the total of 46 (84.78%) cases, the class
of LN established at the time of the renal biopsy was
confirmed in the reevaluation process.

Class IT LN was characterized by lesions confined to
mesangial areas: mesangial hypercellularity, based on
the existence of three or more mesangial cells per each
mesangial area, and mesangial matrix expansion.

Cases diagnosed as class III LN presented both active
and chronic proliferative lesions comprising less than
50% of the renal corpuscles (RCs). These lesions, having
a segmental pattern, consisted in endocapillary hyper-
cellularity with consequently luminal decrease and obli-
teration, fibrinoid necrosis of the capillary walls, mesangial
proliferation, crescents, and sclerosis.

Class IV LN was defined by the damage of 50% or
more of RCs, the lesions affecting minimum half of the
glomerular tuft (segmental lesions — class IV-S) in three
cases, and more than half of the glomerular tuft (global
lesions — class IV-G) in the other 15 cases. Class IV-S
was characterized by segmental endocapillary proliferation
influencing capillary walls, with or without associated
capillary necrosis, whereas in class IV-G we identified a
diffuse endocapillary, mesangial and/or extracapillary
proliferation. The large spectrum of active (wire loops,
hyaline thrombi, endocapillary cellular proliferation,
inflammatory cell infiltration, fibrinoid necrosis, cellular
crescents) and/or chronic (glomerulosclerosis, fibrocellular/
fibrous crescents) lesions permitted the subsequent classi-
fication for the cases diagnosed as class IV-S and class
IV-G, respectively.

In class V LN, almost all RCs presented a global,
diffuse thickness of the capillary basement membrane.
The special stains allowed the identification of the sub-
epithelial deposits, as spikes (Methenamine Silver) or
fuchsinophilic granules (trichrome stains) located on the
extern part of basement membrane or an evident double
contour aspect (Periodic Acid—Schiff, trichrome stainings),
indicating the presence of intramembranous deposits or
new synthesis of basement membrane components.

The diagnosis of class V LN was based on the existence
of more than 90% of globally sclerotic RCs.

The differences in diagnosis were present in seven
cases, initially considered as pure membranous glomerulo-
nephritis — class V. In these cases, the histopathological
reassessment added a secondary diagnosis, as follows:
class IV-S (A/C) — diffuse segmental proliferative and
sclerosing LN (active and chronic lesions) — two cases,
class IV-G (A/C) — diffuse global proliferative and
sclerosing LN (active and chronic lesions) — five cases.

Table 3 summarizes the present distribution of nephritis
class by ISN/RPS classification criteria.

Figures 1-6 illustrate the specific glomerular lesions
in different classes of LN.

The results of the reevaluated activity and chronicity
indexes are given in Table 4. The values of indexes
indicated a great variability of LN within the same class.
The interobserver agreement for the scoring of activity
and chronicity indexes was 0.8 and 0.95, respectively.
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Table 3 — Classification of LN cases

Diagnosis No. of cases
Class Il Mesangial proliferative LN 2
Class Ill Focal LN
= Class Il (A/C) Focal proliferative and sclerosing lupus nephritis (active and chronic lesions) 2
Class IV Diffuse LN 18
= Class IV-S (A) Diffuse segmental proliferative lupus nephritis (active lesions) 1
= Class IV-S (A/C) Diffuse segmental proliferative and sclerosing lupus nephritis (active and chronic lesions) 2
= Class V-G (A) Diffuse global proliferative and sclerosing lupus nephritis (active lesions) 1
= Class V-G (A/C) Diffuse global proliferative and sclerosing lupus nephritis (active and chronic lesions) 13
= Class V-G (C) Diffuse global sclerosing lupus nepbhritis (chronic inactive lesions with scars) 1
Class V Membranous LN 18
= Class V Membranous LN 11
= Class _V Membranogs LN_ associated with Class IV-S (A/C) Diffuse segmental proliferative and sclerosing 2
LN (active and chronic lesions)
. Clgss \% Membrgnoug LN associated with Class IV-G (A/C) Diffuse global proliferative and sclerosing LN 5
(active and chronic lesions)
Class VI Advanced sclerosis LN 6
LN: Lupus nephritis.
Table 4 — Distribution of the activity and chronicity indexes values within and between classes of LN
Class of LN Activity and chronicity indexes
Il 0/3 3/3
n 6/9**
IV-S (A) 9/3
IV-S (A/C) 12/9 15/12
IV-G (A) 9/0
IV-G (A/C) 6/12 9/3 12/3 12/9** 15/3 15/6*** 15/9** 18/6 24/6
IV-G (C) 6/9
% 0/0 3/0** 6/3 9/0 12/12 18/6 18/12 21/6 24/12**
V, IV-S (A/C) 12/9 18/3
V, IV-G (A/C) 24/6 24/9 x 2 24/12*
% 3/9*** 3112 12/12

LN: Lupus nephritis. *One case; **Two cases; ***Three cases.

Figure 2 — Endocapillary proliferation, early stage of
— lupus nephritis (LN) class 11. HE staining, x400. segmental sclerosis — LN class 111 (A/C). HE staining,
x400.
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Figure 3 — Endocapillary proliferation limited to a
glomerular lobule — LN class IV-S (A). HE staining,

x400.
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Figure 5 — General thickening of the capillary wall —
LN class V. Trichrome staining, x400.

=& Discussion

SLE is a disease with complex clinical manifestations
and chronic evolution, frequently complicated with multiple
organ involvement. The most frequently damaged site,
in the long-term evolution, is the kidney. This particular
type of lesion — namely LN — worsens the long-term
prognosis.

The autoimmune component responsible for the
pathogenic mechanisms involves the abnormal activity
of the autoreactive B-lymphocytes and formation of
abnormally activated T-lymphocytes, resulting in auto-
antibody, immune complexes and cytokines production,
which promote an inflammatory response [8, 16, 17].
This is how the chronic behavior of lupus is maintained.
Unavoidably, a great number of patients with LN will
develop chronic kidney disease.

Unfortunately, the exact pathogenic mechanism of
SLE is yet to be discovered and does not facilitate the
initiation of a targeted treatment that could ensure the
healing. The existing therapeutic options, although
extremely diverse, are capable of controlling the clinical
features and slowing disease progression [18-20].
Therefore, establishing a complete diagnosis, which

Figure 4 — Extended endocapillary proliferation, hyaline
thrombi, fibrocellular crescent — LN class IV-G (A/C).
Trichrome staining, x400.

Figure 6 — Progressive and complete glomerulosclerosis,
tubulointerstitial nephritis — LN class VI. Trichrome
staining, x100.

would allow choosing and initiating proper treatment is
critical [21]. In the evaluation of renal lesions, the gold
standard is the renal biopsy [22].

The renal biopsy was introduced in 1950 and the
evaluation of tissue samples by using light microscopy
was afterwards improved by the introduction of electron
microscopy and immunofluorescence techniques [23].
A high quality biopsy sample has to allow a good lesion
analysis and a clear classification according to diagnosis
class, based on the ISN/RPS system [13, 18].

At the same time, repeated renal biopsies allow
monitoring lesion progression — including the transition
from one class to another [24]. Moreover, it is possible
to quantify treatment response and customize or modify
the medical approach accordingly, either by continuing
on the same path or by adjusting treatment dosage in a
relation with the regression or progression of the initial
lesions, as well as long-term outcome prognostic [22, 25].

The ISN/RPS classification includes elements that
differentiate between an active and a chronic disease
status, based on the morphology of the renal corpuscle
[13]. In parallel, the activity and chronicity indexes [15],
as indicators of the reversibility or irreversibility lesion
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potential, offers additional information regarding the
relation between lesion background and different thera-
peutic outcomes [24].

Unlike the ISN/RPS classification, the semi-quantitative
system that leads to determining the activity and chronicity
indexes is based not only on renal corpuscle damage, but
also on interstitial changes — inflammation, tubular atrophy
and interstitial fibrosis [15, 23, 26]. Therefore, the class
of LN diagnosis, according to the ISN/RPS classification,
should be supplemented with the activity and chronicity
indexes [23], the interstitial damage being a major
parameter in assessing the evolution and therapeutic
response [23, 27-30].

Our study revealed the progressive character of the
specific LN lesions: on one hand, the transition from focal
to diffuse lesions; on the other hand, from an limited
mesangium injury to an extensive endocapillary and
extracapillary damage, initially segmental, and later on
global, ending in changes of the glomerular basement
membrane and in the development of glomerulosclerosis.
In this morphological picture, the complementary active
and/or chronic lesions are present either independently,
or in association. All these elements justify the difficulty
of the LN diagnosis.

We highlight the fact that the extreme variability of
the activity and chronicity indexes within the same class
of diagnostic indicates the individuality of each case. The
analysis of the obtained data indicates the following:

= cases included in the class II of LN have a lower
value of the activity and chronicity indexes;

= the value of the activity and chronicity indexes
increases with class of LN;

= the greatest variability of the activity and chronicity
indexes corresponds to the cases with class IV of LN;

= there is a relative association between the type of
lesions (acute, acute and chronic, exclusively chronic)
and activity and chronicity indexes also in the class V of
LN;

= the activity and chronicity indexes have similar
values for cases included in class IV, V and VI of LN,
respectively.

These observations represent a major argument in
favor of differential therapeutic approaches in relation
with score values. An activity index >12 or a chronicity
index >4 are signs of a more reserved prognosis [31].
Active lesions may be reversible, although they have a
high destructive potential, and will benefit from immuno-
suppressant treatment (corticotherapy associated with
cytotoxic medication), a combination that does not offer
favorable results in the case of chronic lesions. On the
other hand, the greater the chronicity index, the lower
the chance of lesion reversibility — and the progression
towards chronic kidney disease are more probable. That
is why the cases with a low or medium value of the
chronicity index require a more aggressive therapy,
in order to recover as much of the renal function as
possible [32].

In our study, we obtained a good interobserver
agreement for the activity index (0.8) and an excellent
one for the chronicity index (0.95). Unfortunately, the
interobserver reproducibility for the activity and chronicity
indexes is relatively low [23, 33, 34]. In the evaluation

process, the bias is the consequence of the fact that the
number of active and/or chronic lesions needed for
quantification is not clearly specified [23]. One point of
view claims that identifying an active feature and/or a
single criterion of chronicity in just one renal corpuscle,
or interstitial area, respectively, are enough to grant a
corresponding score value, thus defining activity and/or
chronicity [18, 23, 35].

The question that rises in the current nephropathological
practice is whether it is right to give the same score value
to a single lesion as well as to multiple lesions. In our
opinion, the degree of activity and chronicity in SLE must
be refined through a much more precise correspondence
between the score value and the limitation or extension
of corpuscular and interstitial lesions. Therefore, the
variability of the activity and chronicity indexes opens a
new perspective towards clearer clinico-morphological
correlations, in order to identify morphological factors
with a higher degree of objectivity, which would ensure
better prognosis estimation and a differential, personalized
treatment.

& Conclusions

Our study emphasizes the complex lesion character,
which requires an individual and accurate identification,
followed by integration in the classification algorithm used
to define the classes and subclasses of LN diagnosis. The
values of the activity and chronicity indexes specific to
each case indicate the variability of LN within the same
staging class, with impact in therapeutic approach and
prognosis prediction.

Conflict of interests

The authors deny any conflict of interests, funding
and other personal relationship with other people or
organizations related to this study.

References

[1] Justiz-Vaillant A, Akpaka PE, Poonking P. Systemic lupus
erythematosus: some epidemiological and clinical aspects.
Am J Public Health Res, 2015, 3(2):46-50.

[2] Rus V, Maury EE, Hochberg MC. The epidemiology of
systemic lupus erythematosus. In: Wallace DJ, Hahn BH (eds).
Dubois’ lupus erythematosus. Lippincott Williams & Wilkins,
Philadelphia, 2002, 65—-86.

[3] Danchenko N, Satia JA, Anthony MS. Epidemiology of
systemic lupus erythematosus: a comparison of worldwide
disease burden. Lupus, 2006, 15(5):308-318.

[4] Pons-Estel GJ, Alarcon GS, Scofield L, Reinlib L, Cooper GS.
Understanding the epidemiology and progression of systemic
lupus erythematosus. Semin Arthritis Rheum, 2010, 39(4):
257-268.

[6] Chakravarty EF, Bush TM, Manzi S, Clarke AE, Ward MM.
Prevalence of adult systemic lupus erythematosus in California
and Pennsylvania in 2000: estimates obtained using hospi-
talization data. Arthritis Rheum, 2007, 56(6):2092—-2094.

[6] Lech M, Anders HJ. The pathogenesis of lupus nephritis.
J Am Soc Nephrol, 2013, 24(9):1357-1366.

[7] Lisnevskaia L, Murphy G, Isenberg D. Systemic lupus erythe-
matosus. Lancet, 2014, 384(9957):1878-1888.

[8] Mohan C, Putterman C. Genetics and pathogenesis of systemic
lupus erythematosus and lupus nephritis. Nat Rev Nephrol,
2015, 11(6):329-341.

[9] Petri M, Orbai AM, Alarcon GS, Gordon C, Merrill JT,
Fortin PR, Bruce IN, Isenberg D, Wallace DJ, Nived O,
Sturfelt G, Ramsey-Goldman R, Bae SC, Hanly JG,
Sanchez-Guerrero J, Clarke A, Aranow C, Manzi S,
Urowitz M, Gladman D, Kalunian K, Costner M, Werth VP,




78 Tudor Azoicai et al.

Zoma A, Bernatsky S, Ruiz-lrastorza G, Khamashta MA,
Jacobsen S, Buyon JP, Maddison P, Dooley MA, van
Vollenhoven RF, Ginzler E, Stoll T, Peschken C, Jorizzo JL,
Callen JP, Lim SS, Fessler BJ, Inanc M, Kamen DL, Rahman A,
Steinsson K, Franks AG Jr, Sigler L, Hameed S, Fang H,
Pham N, Brey R, Weisman MH, McGwin G Jr, Magder LS.
Derivation and validation of the Systemic Lupus International
Collaborating Clinics classification criteria for systemic lupus
erythematosus. Arthritis Rheum, 2012, 64(8):2677—2686.

[10] Balow JE. Clinical presentation and monitoring of lupus
nephritis. Lupus, 2005, 14(1):25-30.

[11] Schur PH, Massarotti EM (eds). Lupus erythematosus: clinical
evaluation and treatment. 1% edition, Springer-Verlag, New
York, 2012, 27-39.

[12] Contreras G, Roth D, Pardo V, Striker LG, Schultz DR. Lupus
nephritis: a clinical review for practicing nephrologists. Clin
Nephrol, 2002, 57(2):95-107.

[13] Weening JJ, D’Agati VD, Schwartz MM, Seshan SV,
Alpers CE, Appel GB, Balow JE, Bruijn JA, Cook T,
Ferrario F, Fogo AB, Ginzler EM, Hebert L, Hill G, Hill P,
Jennette JC, Kong NC, Lesavre P, Lockshin M, Looi LM,
Makino H, Moura LA, Nagata M. The classification of glome-
rulonephritis in systemic lupus erythematosus revisited. J Am
Soc Nephrol, 2004, 15(2):241-250.

[14] Wilhelmus S, Cook HT, Noél LH, Ferrario F, Wolterbeek R,
Bruijn JA, Bajema IM. Interobserver agreement on histo-
pathological lesions in class Il or IV lupus nephritis. Clin J
Am Soc Nephrol, 2015, 10(1):47-53.

[15] Austin HA 3rd, Muenz LR, Joyce KM, Antonovych TA,
Kullick ME, Klippel JH, Decker JL, Balow JE. Prognostic
factors in lupus nephritis. Contribution of renal histologic data.
Am J Med, 1983, 75(3):382-391.

[16] Rahman A, Isenberg DA. Systemic lupus erythematosus.
N Engl J Med, 2008, 358(9):929-939.

[17] Choi J, Kim ST, Craft J. The pathogenesis of systemic lupus
erythematosus — an update. Curr Opin Immunol, 2012, 24(6):
651-657.

[18] Ortega LM, Schultz DR, Lenz O, Pardo V, Contreras GN.
Review: Lupus nephritis: pathologic features, epidemiology
and a guide to therapeutic decisions. Lupus, 2010, 19(5):
557-574.

[19] Mok CC. Understanding lupus nephritis: diagnosis, mana-
gement, and treatment options. Int J Womens Health, 2012,
4:213-222.

[20] Chan TM. Treatment of severe lupus nephritis: the new
horizon. Nat Rev Nephrol, 2014, 11(1):46-61.

[21] Joseph AJ, Compton SP, Holmes LH, Annand A, Self SE,
Fitzgibbon WR, Ullian ME. Utility of percutaneous renal biopsy
in chronic kidney disease. Nephrology (Carlton), 2010, 15(5):
544-548.

Corresponding author

[22] Giannico G, Fogo AB. Lupus nephritis: is the kidney biopsy
currently necessary in the management of lupus nephritis?
Clin J Am Soc Nephrol, 2013, 8(1):138—145.

[23] Kiremitci S, Ensari A. Classifying lupus nephritis: an ongoing
story. ScientificWorldJournal, 2014, 2014:580620.

[24] Wang GB, Xu ZJ, Liu HF, Zhou QG, Zhou ZM, Jia N. Changes
in pathological pattern and treatment regimens based on
repeat renal biopsy in lupus nephritis. Chin Med J (Engl),
2012, 125(16):2890-2894.

[25] Zickert A, Sundelin B, Svenungsson E, Gunnarsson |. Role
of early repeated renal biopsies in lupus nephritis. Lupus Sci
Med, 2014, 1(1):e000018.

[26] Austin HA 3rd, Muenz LR, Joyce KM, Antonovych TT,
Balow JE. Diffuse proliferative lupus nephritis: identification of
specific pathologic features affecting renal outcome. Kidney
Int, 1984, 25(4):689-695.

[27] Alsuwaida AO. Interstitial inflammation and long-term renal
outcomes in lupus nephritis. Lupus, 2013, 22(14):1446—-1454.

[28] Hsieh C, Chang A, Brandt D, Guttikonda R, Utset TO, Clark MR.
Predicting outcomes of lupus nephritis with tubulointerstitial
inflammation and scarring. Arthritis Care Res (Hoboken),
2011, 63(6):865-874.

[29] Yu F, Wu LH, Tan Y, Li LH, Wang CL, Wang WK, Qu Z,
Chen MH, Gao JJ, Li ZY, Zheng X, Ao J, Zhu SN, Wang SX,
Zhao MH, Zou WZ, Liu G. Tubulointerstitial lesions of patients
with lupus nephritis classified by the 2003 International Society
of Nephrology and Renal Pathology Society system. Kidney
Int, 2010, 77(9):820-829.

[30] Howie AJ, Turhan N, Adu D. Powerful morphometric indicator
of prognosis in lupus nephritis. QJM, 2003, 96(6):411-420.

[31] Wallace D, Hahn B, Dubois E. Dubois’ lupus erythematosus
and related syndromes. 8" edition, Elsevier/Saunders,
Philadelphia, 2013.

[32] Hill GS, Delahousse M, Nochy D, Tomkiewicz E, Rémy P,
Mignon F, Méry JP. A new morphologic index for the eva-
luation of renal biopsies in lupus nephritis. Kidney Int, 2000,
58(3):1160-1173.

[33] Furness PN, Taub N. Interobserver reproducibility and
application of the ISN/RPS classification of lupus nephritis —
a UK-wide study. Am J Surg Pathol, 2006, 30(8):1030—1035.

[34] Grootscholten C, Bajema IM, Florquin S, Steenbergen EJ,
Peutz-Kootstra CJ, Goldschmeding R, Bijl M, Hagen EC, van
Houwelingen HC, Derksen RH, Berden JH. Interobserver
agreement of scoring of histopathological characteristics and
classification of lupus nephritis. Nephrol Dial Transplant,
2008, 23(1):223-230.

[35] Markowitz GS, D’Agati VD. The ISN/RPS 2003 classification
of lupus nephritis: an assessment at 3 years. Kidney Int,
2007, 71(6):491-495.

Irina-Draga Caruntu, Professor, MD, PhD, Department of Morphofunctional Sciences — Histology, “Grigore T. Popa”
University of Medicine and Pharmacy, 16 University Street, 700115 lasi, Romania; Phone +40727-003 700, e-mail:

irinadragacaruntu@gmail.com

Received: March 23, 2016

Accepted: May 8, 2017




