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Beyond clinicopathologic correlations in lupus nephritis:
Future lies in molecular-based composite classification
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Implication for health policylpractice/research/medical education:

Clinicopathologic correlations in lupus nephritis (LN) have traditionally provided the basis for
pathologic classification of the disease on renal biopsy. However, these correlations are not perfect.
Although renal biopsy is considered the gold standard for diagnosing and classifying LN, it suffers from
inherent shortcomings and drawbacks. The currently used ISN/RPS classification is mainly based on
morphology and is glomerulocentric in outlook. Given the imperfections of ISN/RPS classification of
LN, the future lies in the integration of traditional morphology with clinical, genetic and molecular
markers to classify the disease more accurately and make the biopsy report more informative for
choosing best treatment, to predict the response to treatment and to prognosticate the course of disease
in an individual patient.

Please cite this paper as: Mubarak M. Beyond clinicopathologic correlations in lupus nephritis: Future
lies in molecular-based composite classification. ] Nephropathol. 2021;10(x):exx. DOI: 10.34172/

jnp.2021 .xx.

ystemic lupus erythematosus (SLE) is a chronic
disease  with
presentations and a relapsing and remitting clinical

systemic ~ autoimmune varied
course. It typically involves skin, joints, serosal membranes
and blood, but can affect almost any organ or tissue in
the human body. Kidney involvement in SLE is one of its
most dreaded complications and is termed lupus nephritis
(LN). It occurs in about 50%-60% of cases of SLE, usually
within the first year of diagnosis and is the major cause of
morbidity and mortality in these patients (1). LN, like
SLE, has varied clinical presentations (from asymptomatic
to very severe life-threatening renal failure) and a myriad
of lesions on renal biopsy. In fact, LN has the broadest
range of morphological alterations on renal biopsy not
paralleled by any other single kidney disease. LN tends
to be more severe in children, males and individuals of
African descent. While LN is often suspected on clinical
grounds or laboratory investigations, it can only be
confirmed on renal biopsy. Thus, renal biopsy plays a
crucial role in the diagnosis, management and prognosis
of LN (2). It is not only necessary to confirm the diagnosis
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of LN, it is equally or even more important to categorize
or classify LN and to quantify acute or chronic damage
on renal biopsy to guide treatment, monitor the effect of
therapy and offer prognostic information. Hence, repeat
biopsies are common in LN (2,3).

While renal biopsy is currently the gold standard for
diagnosing, classifying and quantifying renal damage in
LN, it has some inherent limitations. Sampling error is
common to all needle biopsies of human organs. The
experience and expertise of the reporting pathologist is also
of utmost importance. Intra-observer and inter-observer
variability is a significant problem in the worldwide
application of pathologic classifications. Boundaries
between various classes are arbitrary and the thresholds
for classifying many lesions not completely evidence-
based (4,5).

In this issue of Journal of Nephropathology, Owiji et al
have analyzed the clinical and laboratory features in a large
cohort of 496 cases of LN (over a period of 16 years) from
Shiraz University of Medical Sciences, Iran and correlated
these with the pathologic classes of LN (6). They found
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fair correlation of some clinical and laboratory features
with some classes of LN. However, it is well known that
the correlation between clinical and laboratory features
and the pathological features on renal biopsies is not
perfect in LN, as in many other renal diseases (7). Despite
this fact, such clinicopathologic studies are very important
in shedding light on the differences or heterogeneity of
disease in different populations, countries, or races. These
differences may reflect differences in the biopsy policy or
work up of biopsies, or true differences in the patterns
of disease. The later may again be due to differences in
the environmental or genetic factors. A similar but smaller
study (n=94) on clinicopathological correlations in LN
was conducted by Nasri et al also from Iran (8). There are
many similarities in the two studies.

The strengths of the study under discussion include a
large sample size, a homogeneous population of affected
patients and the use of electron microscopy (EM) in all
cases, which is not widely available in most developing
countries. The authors have emphasized the use of EM
as the most powerful tool for the classification of the
disease. However, it is well established that the bedrock of
the currently used ISN/RPS classification is morphology
or LM supported by immunofluorescence (IF). EM
is not the mainstay for classification of LN. In fact, its
use is complimentary and still optional in ISN/RPS
classifications, including the latest revised classification
(7-11).

The study has some limitations too as acknowledged by
the authors. The main limitations include its retrospective
design, and a lack of data on the treatment or follow-up
and prognosis of the disease. National Institutes of Health
(NIH) activity and chronicity indices were also not
analyzed in this study. According to some investigators,
these are very important, even more important than the
classes of LN, and should be part of the report.

It is clear that ISN/RPS classification of LN is not
perfect. It does not completely reflect the underlying
spectrum  of pathophysiological mechanisms of LN.
It is mainly glomerulocentric in nature. Although the
revised classification has included activity and chronicity
indices of NIH, which address the changes in the tubulo-
-interstitial compartment, the vascular lesions are still
not formally included in the classification (11). Given
these shortcomings and imperfections, the future lies in
the integration of traditional morphology with clinical,
genetic and molecular markers to classify the disease more
accurately and make the biopsy report more informative
for choosing best treatment, to predict the response to
treatment and to prognosticate the course of disease in an
individual patient (12).

In summary, Owji et al deserve compliments on sharing
their experience of clinicopathologic correlations in a
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large, racially homogeneous population of LN from Iran.
This cohort may form the starting point for outcome
and prognostic studies and in future, the molecular
investigations to increase our understanding of complex

disease of LN.

Author’s contribution

MM is the sole author of the paper.

Conflicts of interest
The author declared no competing interests.

Ethical considerations

Ethical issues (including plagiarism, data fabrication,
double publication) have been completely observed by
the author.

Funding/Support
None.

Reference

1. ImranTE Yick F, Verma S, Estiverne C, Ogbonnaya-Odor C,
Thiruvarudsothy S, Reddi AS, Kothari N. Lupus nephritis:
an update. Clin Exp Nephrol. 2016 Feb;20(1):1-13. doi:
10.1007/s10157-015-1179-y.

2. Satish S, Deka P, Shetty MS. A clinico-pathological study
of lupus nephritis based on the International Society of
Nephrology-Renal Pathology Society 2003 classification
system. ] Lab Physicians. 2017 Jul-Sep;9(3):149-155. doi:
10.4103/JLPJLP_44_16.

3. Kudose S, Santoriello D, Bomback AS, Stokes MB, D’Agati
VD, Markowitz GS. Sensitivity and Specificity of Pathologic
Findings to Diagnose Lupus Nephritis. Clin ] Am Soc
Nephrol. 2019 Nov 7;14(11):1605-1615. doi: 10.2215/
CJN.01570219.

4. Dasari S, Chakraborty A, Truong L, Mohan C. A Systematic
Review of Interpathologist Agreement in Histologic
Classification of Lupus Nephritis. Kidney Int Rep. 2019 Jun
22;4(10):1420-1425. doi: 10.1016/j.¢kir.2019.06.011.

5. Leel], Parikh SV. Lupus Nephritis: How Far Have We Come,
and Where Are We Headed? Adv Chronic Kidney Dis. 2019
Sep;26(5):311-312. doi: 10.1053/j.ackd.2019.09.003.

6. Owji SM, Kamalinia 4, Owji SH, Raeisi Shahraki H, Bagheri
B, Dehghani F. Clinical and laboratory features of 496 cases
of biopsy-proven lupus nephritis; A study at Shiraz University
of Medical Sciences, Iran. ] Nephropathol 2020;In Press.

7.  Weening JJ, D’Agati VD, Schwartz MM, Seshan SV, Alpers
CE, Appel GB et al. The classification of glomerulonephritis
in systemic lupus erythematosus revisited. ] Am Soc Nephrol.
2004;15: 521-30.

8. Nasri H, Ahmadi A, Baradaran A, Momeni A, Nasri B
Mardani S, et al. Clinicopathological correlations in lupus
nephritis; a single center experience. ] Nephropathol. 2014;
3(3):115-120. DOI: 10.12860/jnp.2014.22.

9.  Wilhelmus S, Alpers CE, Cook HT, Ferrario E Fogo AB,

www.nephropathol.com



10.

11.

Haas M, et al. The revisited classification of GN in SLE
at 10 years: time to re-evaluate histopathologic lesions. ]
Am Soc Nephrol. 2015;26(12):2938-46. doi: 10.1681/
ASN.2015040384.

Stokes MB, D’Agati VD. Classification of Lupus Nephritis;
Time for a Change? Adv Chronic Kidney Dis. 2019
Sep;26(5):323-329.  doi:  10.1053/j.ackd.2019.06.002.
Bajema IM, Wilhelmus S, Alpers CE, Bruijn JA, Colvin
RB, Cook HT et al. Revision of the International Society of

12.

Clinicopathologic correlations in LN

Nephrology/Renal Pathology Society classification for lupus
nephritis: clarification of definitions, and modified National
Institutes of Health activity and chronicity indices. Kidney
Int. 2018;93:789-796.

Almaani S, Prokopec SD, Zhang J, Yu L, Avila-Casado C,
Wither J, Scholey JW, Alberton V, Malvar A, Parikh SV,
Boutros PC, Rovin BH, Reich HN. Rethinking Lupus
Nephritis Classification on a Molecular Level. J Clin Med.
2019 Sep 23;8(10):1524. doi: 10.3390/jcm8101524.

Copyright © 2021 The Author(s); Published by Society of Diabetic Nephropathy Prevention. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted

use, distribution, and reproduction in any medium, provided the original work is propetly cited.

www.nephropathol.com

Journal of Nephropathology, Vol 10, No x, xx 2021 3



