LUPUS

SCIENCE &
MEDICINE"

To cite: Pirson V, Enfrein A,
Houssiau FA, et al. Absence

of renal remission portends
poor long-term kidney
outcome in lupus nephritis.
Lupus Science & Medicine
2021;8:000533. doi:10.1136/
lupus-2021-000533

VP and AE contributed equally.

VP and AE are joint first authors.

Received 17 July 2021
Accepted 3 August 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

'Ple de Pathologies
Rhumatismales Inflammatoires
et Systémiques, Institut de
Recherche Expérimentale et
Clinique, Université catholique
de Louvain, Brussels, Belgium
“Rheumatology Department,
Cliniques universitaires Saint-
Luc, Brussels, Belgium
%Internal Medicine Department,
Centre Hospitalier Universitaire
de Nantes, Nantes, France

Correspondence to
Dr Valérie Pirson; valerie.
pirson@uclouvain.be

Absence of renal remission portends
poor long-term kidney outcome in

lupus nephritis

Valérie Pirson,’? Antoine Enfrein

ABSTRACT

Background The very long-term consequences of
absence of remission in lupus nephritis (LN) remain
understudied.

Methods In this retrospective analysis, we studied a
selected cohort of 128 patients with biopsy-proven class
Il IV or Vincident LN followed for a median period of 134
months (minimum 25). Remission was defined as a urine
protein to creatinine (uP:C) ratio <0.5g/g and a serum
creatinine value <120% of baseline. Renal relapse was
defined as the reappearance of a uP:C >1 g/g, leading

to a repeat kidney biopsy and treatment change. Poor
long-term renal outcome was defined as the presence of
chronic kidney disease (CKD).

Results Twenty per cent of patients never achieved renal
remission. Their baseline characteristics did not differ from
those who did. Absence of renal remission was associated
with a threefold higher risk of CKD (48% vs 16%) and a
10-fold higher risk of end-stage renal disease (20% vs
2%). Patients achieving early remission had significantly
higher estimated glomerular filtration rate (eGFR) at last
follow-up compared with late remitters. Accordingly,
patients with CKD at last follow-up had statistically longer
time to remission. Among patients who achieved remission,
32% relapsed, with a negative impact on renal outcome,
that is, lower eGFR values and higher proportion of CKD
(33% vs 8%).

Conclusion Early remission should be achieved to better
preserve long-term renal function.

INTRODUCTION
Chronic kidney disease (CKD) remains one
of the major challenges in lupus nephritis
(LN), with 20%—-60% of patients developing
renal impairment with significant impact on
morbidity, mortality and quality of life.!?
Achievement of renal remission is one of
the main therapeutic goals, as illustrated by
recent LN trials aimed at testing new drugs
used in combination with standard-of-care
immunosuppression.”™” By achieving higher
rates of early remission, the hope is to reduce
the percentage of patients with LN with CKD
in the long term. Yet the long-term conse-
quences of achieving remission or not and
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Key messages

What is already known about this subject?

» Recent clinical trials in lupus nephritis are focusing
on achieving early remission.

» Yet the very long-term consequences of absence of
remission or late remission are understudied.

What does this study add?

» We took advantage of our incident lupus nephritis
cohort with long-term follow-up to highlight the bur-
den of absence of remission.

» Late remission is also associated with poorest long-
term outcome.

How might this impact on clinical practice or future

developments?

» Early remission is thus a relevant endpoint for future
clinical trials and an important goal in every patient
at bedside.

of achieving early versus late remission are
understudied.

To address this issue, we took advantage
of our cohort of incident LN cases followed
over a very long period in a single tertiary
centre in Brussels. More specifically, we retro-
spectively studied our cases of incident LN
for whom sufficient data were available over
a prolonged period of time to investigate
whether achieving remission, in particular
early remission, correlates with a better renal
outcome.

PATIENTS AND METHODS

Patient selection

Between 1989 and 2020, 246 incident cases
of LN were diagnosed at the Cliniques
Universitaires Saint-Luc. All had a protein-
uria >0.5g/L in a 24-hour urine collection
or a urine protein to creatinine (uP:C)
ratio >0.5g/g. As shown in figure 1, for the
purpose of this analysis, we excluded patients
who did not have a renal biopsy at the time
proteinuria was discovered (21 of 246), those
with International Society of Nephrology/
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or uP/C>0.5g/g
(n=246)

Patients with 24h proteinuria > 0.5g/g J

Excluded (n=118)

- Absence of kidney biopsy (n=21)
- Class 1,1l or VI (n=17)

- Insufficient baseline data (n=54)
- Follow-up < 24months (n=26)

‘ 128 patients included

Ever flaring
(n=33)

Ever
remission

(n=103)

Never
remission
(n=25)
Never flaring
(n=70)

Figure 1
creatinine ratio.

Patients’ disposition. uP:C, urine protein to

Renal Pathological Society (ISN/RPS) class I, II and VI,
or with insufficient baseline data, as well as patients who
had a follow-up <24 months. At the end of this selection
process, 128 patients were retrieved.

Outcomes

Renal remission was defined by a uP:C value <0.5g/g (on
at least two subsequent samples) combined with a serum
creatinine value <120% of baseline. Renal relapse was
defined as the reappearance of a uP:C >1g/g, leading to
a repeat kidney biopsy and intensification or change of
the immunosuppressive regimen. Poor long-term renal
outcome was defined as CKD at last follow-up, that is,
an estimated glomerular filtration rate (eGFR) <60mL/
min/1.73 m?2.

Histological analysis
Biopsies were classified according to the ISN/RPS 2003
classification criteria.’

Activity and chronicity indices (Al and CI) were
computed according to a semiquantitative scoring system
proposed by Morel-Maroger ¢t al.” Briefly, in the Morel-
Maroger et al’ scoring system, Al is based on scoring of
four hyperactive lesions (gross haematoxylin bodies,
circumferential crescents, glomerular necrosis and
necrotising angiitis) and six activity lesions (endocapil-
lary proliferation, partial crescents, wire loops, hyaline
thrombi, nuclear debris and acute tubulointerstitial
lesions), graded from 0 to 3 (graded 0-3: absent, mild,
moderate and severe), with hyperactive lesions weighted
by a factor of 2 since they are considered more represen-
tative of the intensity of activity. The maximum Al score
is 42. Cl is the sum of two types of chronic lesions graded
from 0 to 3 (glomerular and interstitial fibrosis); the
maximum score is therefore 6.

Statistical analysis

x2 test, Fisher’s exact test, unpaired t-test and Mann-
Whitney test were performed as appropriate with
GraphPad Prism V.5.0. Survival curves, drawn according

to Kaplan-Meier method, were statistically tested by log-
rank test.

RESULTS

Patient characteristics

We studied 128 cases of incident LN, selected as described
in figure 1. The mean age (+SD) at diagnosis was 30.3
years and 91% of patients were women. Most (73%) were
Caucasians, followed by Africans (10%), North Africans
(9%) and Asians (7%). Most cases accounted for ISN/
RPS class III or IV proliferative glomerulonephritis
(91%), with 31 class IIT and 86 class IV. They were asso-
ciated with class Vin 24% of the cases. Only 11 cases of
isolated class V (9%) were diagnosed. Initial immuno-
suppressive therapy was based on intravenous cyclophos-
phamide in most cases (75%), while 22 patients received
mycophenolate mofetil and 3 other treatments. Of the
patients, 74% received intravenous methylprednisolone
(95 out of 128). The median follow-up time was 134
months, with extremes ranging from 25 to 371 months.
At last follow-up, 29 patients (23%) suffered from CKD,
of whom 7 (6%) reached end-stage renal disease (ESRD).

Comparison of patients ever or never achieving renal
remission

Twenty per cent of patients never achieved renal remis-
sion, without association with age, gender or ethnicity
(data not shown). As detailed in table 1, the baseline
characteristics of patients achieving remission or not did
not differ, except for a slightly lower serum C3 level in
patients who remit. Titres of serum anti-DNA antibodies
(by Farr assay) at baseline did not differ between the two
groups, nor did the histological subsets. CI was higher in
patients not achieving remission. Patients who achieved
remission received slightly higher initial oral doses of
prednisolone. At last follow-up, patients never achieving
remission were statistically more likely to suffer from CKD
(48% vs 16%) and ESRD (20% vs 2%).

Comparison of patients achieving early or late renal remission
The mean (SD) and median (range) time to remission,
observed in 80% of patients, were 14 (23) and 7 (1-144)
months, respectively. Remission was achieved within the
first year of treatment in 71 patients (69% of patients ever
achieving remission) (figure 2A).

We compared early versus late remitting patients using
the median time to remission as cut-off. As indicated in
table 1, none of the baseline characteristics, including
serum creatinine and proteinuria, differed between the
two groups. Interestingly, more patients achieving late
remission suffered from CKD at last-follow-up, although
the difference was not statistically significant, and their
mean eGFR was significantly lower compared with
patients achieving early remission. Accordingly, time to
remission was statistically longer in patients with CKD at
last follow-up (figure 2B), with a median time to remission
of 6 months (for patients without CKD) vs 12 months (for
patients with CKD) (p=0.003). As expected, remission was
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Table 1 Baseline characteristics and long-term renal outcome of patients who will never remit, remit early or late
Ever remission Never remission Early remission Late remission
n=103 n=25 P value n=52 n=51 P value

Baseline characteristics
Serum creatinine (mg/dL) 0.96 (0.4) 1.11 (0.6) 0.29 0.96 (0.4) 0.96 (0.4) 0.7
eGFR (mL/min/1.73m?) 94.3 (34) 86.8 (40) 0.44 94.4 (34) 94.2 (34) 0.89
uP:C (9/9) 3.04 (2.7) 3.84 (3.2) 0.21 2.66 (2.3) 3.43 (3.1) 0.08
C3 (g/L) 0.58 (0.27) 0.72 (0.35) 0.05 0.57 (0.27) 0.59 (0.27) 0.84
C4 (g/L) 0.1 (0.06) 0.09 (0.04) 0.66 0.08 (0.04) 0.10 (0.07) 0.14
Activity index, median (range) 7 (0-22) 7 (0-21) 0.9 6 (1-22) 10 (0-19) 0.15
Chronicity index, median (range) 0 (0-3) 1(0-2) 0.02 0(0-3) 0(0-2) 0.82
Intravenous MP dose (g) 1.85(1.3) 1.83 (1.4) 0.41 1.89 (1.0) 1.8 (1.4) 0.73
Oral prednisolone intake (mg) 37 (17) 29.7 (19) 0.03 37.2(17) 36.9 (18) 0.93
Decade of diagnosis, n patients 0.16 0.81
(%)

1989-1999 20 (19) 3(12) 9(17) 11 (21)

2000-2009 51 (50) 9 (36) 27 (52) 24 (27)

2010-2020 32 (31) 13 (562) 16 (31) 16 (32)
Last follow-up
Follow-up (months), median 138 (25-371) 71 (25-303) 0.02 136 (25-349) 147 (28-371) 0.87
(range)
eGFR (mL/min/1.73m? 95 (27) 77 (37) 0.03 101 (23) 88 (29) 0.03
CKD, n patients (%) 17 (16) 12 (48) 0.002 6(12) 11 (21) 0.19
ESRD, n patients (%) 22 5 (20) 0.003 1@2) 1@2) 1.00
Death, n patients (%) 3 () 3(12) 0.08 2 (4) 12 1.00

Unless stated otherwise, values are mean+SD.

Patients achieving remission were divided into two subgroups (early and late remission) using median time to remission (ie, 7 months) as cut-

off.
P value <0.05 was considered statistically significant.

CKD, chronic kidney disease, ie, eGFR <60 mL/min/m?; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease, ie,
requiring dialysis or transplantation; MP, methylprednisolone; uP:C, urine protein to creatinine ratio.

achieved earlier in patients with lower baseline protein-
uria (figure 2C).

Renal flares in patients achieving remission

As indicated in figure 1, one-third (32%) of the patients
achieving remission suffered from at least one renal flare,
without differences between early (33%) or late (31%)
remitters. As expected, flaring patients had poorer renal
outcome, with lower mean eGFR values at last follow-up
(85 vs 99 mL,/min/1.78m* p=0.02) and a higher propor-
tion of CKD (33% vs 8%, p=0.001).

DISCUSSION

The very long-term follow-up of our incident LN cohort
demonstrates that absence of renal remission during the
course of the disease has a major impact on renal outcome,
with a threefold higher rate of CKD and a 10-fold higher
rate of ESRD in patients never achieving renal remission.
Moreover, our data indicate that a shorter time to renal
remission is associated with a better outcome. Strikingly,
patients with early remission had 13mL/min/1.73m?

higher mean eGFR at last-follow-up, a relevant difference
in a young population regarding long-term preservation
of renal function.

The retrospective nature of our study obviously limits
the strength of these conclusions. Yet it should be stressed
that the cohort of patients with LN discussed here was
followed in the same single tertiary centre, supervised
by the same senior clinician applying similar follow-up
methods and up-to-date therapeutic recommendations
over three decades. Actually, only such long-term clin-
ical research, performed in an academic setting, allows
unmasking of the real-world rates of CKD and ESRD
caused by LN.

It is unfortunate that we were not able to identify
patients at baseline who will never achieve remission. Our
previous studies have demonstrated that an early decrease
in proteinuria has a very high positive predictive value for
a good long-term renal outcome,®? which was confirmed
by others."” Of note, the importance of a prompt decrease
in proteinuria for a good long-term outcome was also
observed in this series since patients achieving a uP:C
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Figure 2 Time to remission. (A) Histogram representing

the number of patients achieving remission within the time
intervals indicated between the brackets (months). (B)
Kaplan-Meier analysis of time to remission in patients with
good or poor renal outcome at last follow-up, defined by the
absence or presence of chronic kidney disease (eGFR >60
or <60 mL/min/1.73m?). Number between brackets along
the abscissa corresponds to the number of patients at risk.
(C) Kaplan-Meier analysis of time to remission according to
baseline proteinuria (UP:C <1 g/g, between 1 g/g and 3g/g
and >3 g/g). Number between brackets along the abscissa
corresponds to the number of patients at risk. Baseline uP:C
>3g/g group had a significantly different time to remission
compared with baseline uP:C 1-3g/g group (p=0.02) and
baseline uP:C <1 g/g group (p=0.01). eGFR, estimated
glomerular filtration rate; uP:C, urine protein to creatinine
ratio. IV MP, Intravenous Methylprednisolone; CKD, Chronic
Kidney Disease, i.e. eGFR <60 mL/min/m2; ESRD, End Stage
Renal Disease, i.e. requiring dialysis or transplantation.

target <0.7g/g at month 12 had a significantly higher

eGFR (94 vs 75mL/min/1.73m? p=0.017) and tended
to have a lower rate of CKD (11% vs 27%, p=0.11) at last
follow-up compared with patients who did not reach the
proteinuria target.

The observation that patients ever achieving remission
had received a slightly higher initial oral dose of glucocor-
ticoids (GC) is challenging,'" but likely explained by the
fact that a (non-significant) higher percentage of patients
in this subgroup were treated during a previous decade,
when higher doses of GC were prescribed. In our view,
this observation, yet worth mentioning, does not indicate

a causal relationship.

Taken together, the data presented here strongly
suggest that remission is a very appropriate therapeutic
goal. In this respect, the results of three recent controlled
clinical trials demonstrating a 10%—-20% higher rate of
renal remission in patients given combination therapy
with belimumab,” voclosporin® or obinutuzumab’® are
most welcome after decades of use of standard immu-
nosuppression with cyclophosphamide, azathioprine or
mycophenolate mofetil, which are associated with only a
25% rate of renal remission after 6 months of treatment.'?
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