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Abstract

Background: Quantification of the M-type phospholipase A2 receptor antibodies (anti-PLA2R) is now an essential tool
for diagnosis and management of primary membranous nephropathy (MN). Since October 2018, Hépital Maisonneuve-
Rosemont (HMR) has been designated as Quebec’s reference center for serum anti-PLA2R antibody testing by the Institut
National d’Excellence en Santé et Services Sociaux (INESSS), the regulatory body on drugs and tests usage in Quebec.
Objectives: To describe the 2-step method of serum qualitative and quantitative anti-PLA2R antibody testing during its first
year of use in Quebec and analyze its diagnostic value in the province’s population.

Design: Retrospective cohort study.

Setting: Single-center academic teaching hospital in Quebec, Canada.

Patients: All patients who had a serum anti-PLA2R antibody test analyzed at HMR from October |, 2018, to October I,
2019, were included in the study.

Measurements: Serum anti-PLA2R antibodies were screened by indirect immunofluorescence tests. If results were positive
or undetermined, it was followed by a quantitative enzyme-linked immunosorbent assay (ELISA) test. Both tests were based
on a commercial kit developed by the same company.

Methods: We calculated sensitivity, specificity, predictive value, and likelihood ratio for both tests, using kidney biopsy
findings performed at HMR as the gold standard.

Results: In Quebec, a total of 1690 tests were performed among 1025 patients during the study year. A small proportion of
these patients (8%) were followed at HMR. Patients tested at HMR and in the rest of Quebec had similar characteristics. Test
validity was only characterized for patients tested at HMR. Sensitivity and specificity were, respectively, 58% and 100% for
the qualitative test, and 71% and 100% for the quantitative test. The combined net sensitivity was 42% and the net specificity
100%. The net positive and negative predictive value were 100% and 84% respectively, whereas the net negative likelihood
ratio was 0.58.

Limitations: As the detailed analysis was only possible in the small proportion of patients clinically followed at HMR,
there is a possible selection bias. Another potential selection bias was the focus on patients who were selected to have
a kidney biopsy, probably because of more severe disease, higher probability of glomerulonephritis, or lesser number of
comorbidities. Given the retrospective nature of this study, there was no systematic kidney biopsy or serum PLA2R antibody
testing performed. Finally, we were unable to provide detailed information on the timing between immunosuppressive
therapy and anti-PLA2R results.

Conclusions: Serum anti-PLA2R antibody testing was widely used in Quebec during its first year of availability. A 2-step
approach, using a qualitative test first, followed by a quantitative test if the results are positive or undetermined, appears
efficient to avoid useless quantitative testing in negative patients and to better characterize undetermined results on
immunofluorescence.

Trial registration: Due to the retrospective nature of this study, no trial registration was performed.

Abrégé
Contexte: La quantification des anticorps des récepteurs de la phospholipase A2 de type M (anti-PLA2R) est désormais un
outil essentiel pour le diagnostic et la prise en charge de la glomérulonéphrite extra-membraneuse primaire (GEMp). Depuis
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octobre 2018, 'H6pital Maisonneuve-Rosemont (HMR) a été désigné par I'Institut National d’Excellence en Santé et Services
Sociaux (INESSS)—T organisme réglementant 'usage des médicaments et des tests au Québec—comme le centre hospitalier
de référence dans la province pour le dépistage des anticorps sériques anti-PLA2R.

Objectifs: Décrire la méthode en deux étapes du test qualitatif et quantitatif des anticorps anti-PLA2R sériques au cours de
sa premiére année d’utilisation au Québec et évaluer sa valeur diagnostique dans la population de la province.

Type d’étude: Etude de cohorte rétrospective.

Cadre: Un centre hospitalier universitaire du Québec (Canada).

Sujets: Ont été inclus tous les patients dont le test des anticorps sériques anti-PLA2R a été analysé a HMR entre le ler
octobre 2018 et le ler octobre 2019.

Mesures: Les anticorps sériques anti-PLA2R ont été détectés par immunofluorescence indirecte. Les résultats positifs ou
indéterminés ont été suivis d’'un test ELISA quantitatif. Les deux tests ont été réalisés a l'aide de trousses commerciales
développées par la méme entreprise.

Méthodologie: Nous avons analysé la sensibilité, la spécificité, la valeur prédictive et le rapport de vraisemblance des deux
tests avec comme référence des résultats de biopsie rénale obtenus a HMR.

Résultats: Au Québec, au cours de I'année de I'étude, | 690 tests ont été effectués sur | 025 patients; une faible proportion
de ces patients (8 %) étaient suivis 8 HMR. Les patients, qu’ils aient été testés a HMR et ailleurs au Québec, présentaient des
caractéristiques semblables. La validité du test n’a été caractérisée que pour les patients testés a HMR. La sensibilité et la
spécificité s’établissaient respectivement a 58 % et a 100 % pour le test qualitatif, et a 71 % et 100 % pour le test quantitatif.
La sensibilité nette combinée était de 42 % et la spécificité nette, de 100 %. Les valeurs prédictives nettes, positive et
négative, étaient respectivement de 100 % et de 84 %, alors que le ratio net de probabilité négative était de 0,58.

Limites: L’étude présente un possible biais de sélection puisque I'analyse détaillée n’était possible que pour la faible
proportion de patients suivis a HMR. L’accent mis sur les patients sélectionnés pour une biopsie rénale, probablement
en raison d’une maladie plus grave, d’une probabilité plus élevée de glomérulonéphrite ou d’'un moins grand nombre de
comorbidités, constitue un autre possible biais de sélection. Aucune biopsie rénale ou test d’anticorps de PLA2R sérique
systématique n’a été effectué puisque I'étude est rétrospective. Enfin, il n’a pas été possible de fournir des informations
détaillées sur le temps écoulé entre le traitement immunosuppresseur et les résultats du test d’anticorps anti-PLA2R.
Conclusion: Le test d’anticorps sériques anti-PLA2R a été largement utilisé au Québec au cours de sa premiére année de
disponibilité. Une approche en deux étapes, constituée d’un test qualitatif suivi d’'un test quantitatif si le résultat est positif
ou indéterminé, semble efficace pour éviter de procéder inutilement a des tests quantitatifs chez les patients négatifs et pour
caractériser plus précisément les résultats indéterminés par immunofluorescence.

Enregistrement de I’essai: L’essai n’a pas été enregistré puisqu’il s’agit d’'une étude rétrospective.
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Introduction

Primary membranous nephropathy (MN) is a leading cause of
nephrotic syndrome in the adult Caucasian population world-
wide, representing around 20% to 30% of cases.' It is charac-
terized by accumulation of immune deposits on the outer
aspect of the glomerular basement membrane. The clinical
presentation and natural history of MN are highly variable,

with up to one third of patients entering remission spontane-
ously without treatment,? but many others experiencing pro-
gressive decline in kidney function, even with appropriate
treatment.> The understanding of the pathophysiology and
treatment of MN has advanced considerably in the last
decade, in particular since the discovery by Beck and col-
leagues that M-type phospholipase A2 receptor antibodies
(anti-PLA2R) are implicated in about 70% to 80% of cases of
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primary MN.* The PLA2R antigen is expressed on podocytes
where it serves as a target for autoantibodies.

Since its original description, serum anti-PLA2R anti-
body testing has been validated in several cohorts of MN
patients. The pooled sensitivity and specificity were 65%
and 97%, respectively, in a recent meta-analysis.® It is now
well recognized as a diagnostic tool for MN, and a serol-
ogy-based approach to MN diagnosis has been proposed in
the literature.® Acknowledging this body of literature, the
Institut National d’Excellence en Santé et Services Sociaux
(INESSS), Quebec’s regulatory body on drugs and tests
usage, approved serum anti-PLA2R antibody testing at
Hopital Maisonneuve-Rosemont (HMR) in October 2017.

The objective of the present study was to provide, for the
population of Quebec, a 1-year assessment of serum anti-
PLA2R antibody testing. This study also aimed to compare
results from HMR patients with those from the rest of the
province and to analyze the diagnostic value of this test using
patients who underwent a kidney biopsy at HMR.

Methods
Study Design

This study is a retrospective cohort study of all the serum
anti-PLA2R antibody tests performed at HMR for the first
year after the inception of the test (October 1, 2018, to
October 1, 2019). The HMR is the only reference center
for serum anti-PLA2R antibody testing in the province of
Quebec and performed all tests in the province since
October 1, 2018. The study was approved by our institu-
tion’s Research Ethics Committee, in agreement with the
Declaration of Helsinki.

Data Collection

Data were collected for 2 distinct cohorts. First, data for all
patients followed in other hospitals who had a serum anti-
PLAZ2R antibody test analyzed at HMR were collected in the
central laboratory database. Data collection was minimal:
age, sex, site of test prescription, number of tests performed,
and each test’s results. Second, for patients with both serum
anti-PLA2R antibody testing and nephrology follow-up at
HMR, more detailed characteristics were obtained from
their medical records (demographics, comorbidities, medi-
cations, laboratory results, and kidney biopsy results,
including PLA2R staining). This cohort was used to deter-
mine the test validity.

PLAZR Testing

Serum anti-PLA2R antibody from all submitted samples was
initially screened by indirect immunofluorescence tests
(ITFT) (EUROIMMUN, Liibeck, Germany) according to the
manufacturer’s instructions. If this qualitative test was

positive or undetermined, a quantitative test was performed
(Figure 1). Quantitative serum anti-PLA2R antibody was
measured by enzyme-linked immunosorbent assay (ELISA)
test using previously validated commercial kit developed by
the same company as the IIFT. Quantitative tests were con-
sidered negative with a value of <14 relative units (RU)/mL,
weakly positive between 14 and 19.9 RU/mL, and positive if
>20 RU/mL.

The PLA2R immunohistochemistry on kidney biopsy
was performed on 2-pum-thick, formalin-fixed, paraffin-
embedded tissue sections mounted on charged slides. Tissue
slides were dried and melted in an oven at 56°C for 60 min-
utes. Slides were stained with an anti-PLA2R rabbit antibody
(catalog no. HPAO12657; 1/500 titer; Sigma-Aldrich,
Darmstadt, Germany) on a Ventana BenchMark ULTRA sys-
tem (Roche, Rotkreuz, Switzerland). The staining protocol
included online deparaffinization, heat-induced epitope
retrieval with Ventana Cell Conditioning 1 solution (CC1)
for 24 minutes, and incubation with the primary antibody for
8 minutes at 35°C. Antigen-antibody reactions were visual-
ized using Ventana OptiView Universal DAB Detection Kit
(Roche, Rotkreuz, Switzerland). Staining was interpreted as
positive when a granular pattern, coarse and/or fine, diffuse
or focal, and global or segmental was observed.

Covariate Definitions

Every serum anti-PLA2R antibody test was classified
according to their referring hospital. Teaching hospitals
were defined as the main tertiary or quaternary university-
affiliated hospitals in Quebec. Community hospitals were
defined as primary or secondary hospitals operating mostly
without medical students and residents. For tests per-
formed at HMR, we were able to differentiate outpatient
serum anti-PLA2R antibody tests, prescribed in the
nephrology clinic, and inpatient serum anti-PLA2R anti-
body tests, prescribed on a hospital ward. Chronic kidney
disease (CKD) was evaluated with the estimated glomeru-
lar filtration rate (eGFR) level, calculated with Chronic
Kidney Disease—Epidemiology Collaboration (CKD-EPI)
equation.” The severity of CKD was classified according to
the Kidney Disease: Improving Global Outcome (KDIGO)
CKD guidelines.®

Statistical Analysis

Age, sex, and test results were first compared between
HMR patients and the rest of the province. The character-
istics of HMR patients were stratified based on their qual-
itative serum anti-PLA2R antibody test result. For HMR
patients for whom kidney biopsy results were available,
sensitivity, specificity, predictive value, and likelihood
ratio were calculated for both qualitative and quantitative
serum anti-PLA2R antibody tests. We also calculated the
net sensitivity and net specificity of using both tests in
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Figure |. Serum Anti-PLA2R antibody testing algorithm.

Note. anti-PLA2R = phospholipase A2 receptor antibodies; MN = membranous nephropathy.

sequence. Of note, patients who showed interference on
the first qualitative test were considered positive and
tested further with the quantitative test. PLA2R staining
on kidney biopsy was used as the gold standard to deter-
mine the validity of the serum testing. Baseline categori-
cal variables were analyzed with Fisher and y? tests, and a
Kruskal-Wallis test was used with continuous variables. A
2-sided P value of <.05 was considered statistically sig-
nificant. All statistical analyses were performed using
SAS 9.4 (SAS Institute, Cary, North Carolina).

Results

Prescription Settings

During the first year of serum anti-PLA2R antibody testing,
1025 patients were tested, 79 (8%) of which were followed at
HMR (Table 1). A total of 1690 serum anti-PLA2R antibody
tests were performed on those patients. A majority of those
tests (58%) were prescribed at teaching hospitals (vs 41% in
community hospital). The top 10 prescribing hospitals were
in highly populated areas and/or were considered reference
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Table I. Comparison of Patient Characteristics and Serum Anti-PLA2R Antibody Results Between HMR and Other Hospitals in
Quebec.
Other hospitals HMR
N = 946 N=179 P value
Age (years) 65 (55-74) 64 (51-74) 41
Females 342 (36) 37 (47) <.0001
Total number of tests 1551 (92) 139 (8)
First qualitative test 929 (93) 74 (7) 29
Negative 707 (76) 49 (66)
Interference 90 (10) Il (15)
Weakly positive 20 (2) 2 (3)
Positive 112 (12) 12 (16)
First quantitative test 230 (90) 26 (10) .63
Negative (<14.0) 134 (58) 14 (54)
Weakly positive (14.0-19.9) 17 (7) 1 (4)
Positive (=20.0) 79 (35) 11 (42)

Note. When units are indicated, data are expressed as median with interquartile range in parentheses. When there are no units indicated, data are
expressed as frequency with percentages in parentheses. Anti-PLA2R = phospholipase A2 receptor antibodies; HMR = Hépital Maisonneuve-Rosemont.

centers with specialized glomerulonephritis or transplant
clinics (Figure 2). Among the tests prescribed at HMR, we
were able to determine that 81% were prescribed from the
outpatient clinic, the rest being prescribed from the emer-
gency room or the hospital wards.

Comparison Between HMR and the Rest of the
Province

Patients being tested for serum antibodies at HMR had a
similar median age than those tested in the rest of Quebec (65
[interquartile range (IQR) = 55-74] vs 64 [IQR = 51-74]
years old for HMR; P = .41). There were fewer females
tested in the rest of Quebec compared with HMR (36% vs
47%; P < .01). Regarding both qualitative and quantitative
serum anti-PLA2R antibody tests, the rate of negative or
positive results was similar between the province and HMR.

HMR Patient Characteristics by Serum Anti-
PLAZR Status

Among the patients who were tested and followed at HMR,
we were able to analyze the differences between patients
with negative, undetermined, and positive results (Table 2)
on qualitative testing. There were significantly fewer patients
with diabetes in the group with positive results (only 1 patient
[8%] was known for diabetes). There was no difference in
CKD stage, use of renin-angiotensin-aldosterone system
blockade, and previous immunosuppressant use (received in
a 3-month window before and after testing) among all
groups. Laboratory parameters were similar in all groups,
except from serum albumin which was significantly lower in
the group with positive serum anti-PLA2R antibody testing.
More patients in the positive group had a kidney biopsy com-
pared with the other groups (Table 3). A glomerular PLA2R

staining was performed in 82% of those biopsies and was
positive 78% of the time. Results from the serum and glo-
merular anti-PLA2R tests were concordant (both positive
and both negative) on average in 75% of cases in all groups.
Most patients (68%) had their kidney biopsy performed the
same year than the anti-PLA2R antibody testing, and 29%
the year before.

Validity Among the HMR Population

Kidney biopsies were performed for 38 of the 79 patients
followed at HMR. This allowed us to define the validity and
predictive value of serum anti-PLA2R antibody testing in
HMR patients using PLA2R staining on kidney biopsy as the
gold standard (Table 4). Sensitivity and specificity were,
respectively, 58% and 100% for qualitative serum anti-
PLA2R antibody testing, and 71% and 100%, respectively,
for the quantitative one. The net sensitivity of the sequential
testing was 42% and the net specificity 100% (see contin-
gency tables in the Supplemental Material). The net positive
and negative predictive value were 100% and 84%, respec-
tively, whereas the net negative likelihood ratio was 0.58.

Discussion

This study allowed us to depict the use of the serum anti-
PLA2R antibody testing in its first year of availability in
Quebec and evaluate the usefulness of the test in this prov-
ince’s population. Many studies have shown the utility of
serum anti-PLA2R antibody testing in the diagnosis and
monitoring of MN.!” The HMR is the only center in Quebec
that performs serum anti-PLA2R antibody testing. It uses a
2-step approach with qualitative IIFT testing first, followed
by quantitative ELISA testing if the qualitative test is either
positive or undetermined. This approach has the advantage
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Figure 2. Serum anti-PLA2R antibody testing by prescribing center across Quebec.

Note. Anti-PLA2R = phospholipase A2 receptor antibodies.

of avoiding quantification for all patients and of precisely
confirming positivity with a titer. Moreover, the titer might
be useful for patient follow-up after diagnosis and treatment.
This stepwise approach also allows a characterization of
undetermined results with interference on IIFT. Of note,
before its implantation in Quebec, only qualitative testing
was available in the province (but performed in Alberta).
Serum anti-PLA2R antibody testing was used across all
the province of Quebec, in many different centers, from
teaching to community hospitals and regional clinics. This
demonstrates a widespread use of serum anti-PLA2R anti-
body testing across nephrologists in Quebec in the man-
agement of MN. Furthermore, the testing rate and incidence
of MN measured with the 2018 Quebec population (8,388

million) were consistent with the published incidence previ-
ously reported in the literature and demonstrated appropriate
test utilization'': There were 201 tests per million and 11 new
cases per million.

Patients with positive serum anti-PLA2R antibody results
followed at HMR were less likely to have diabetes (com-
pared with negative anti-PLA2R results), suggesting diabetic
patients had higher risk of another disease than MN, such as
diabetic nephropathy. The serum albumin was lower in
patients with positive results, likely related to a more severe
nephrotic syndrome associated with MN diagnosis.
Moreover, patients with negative test results had a higher
probability of diabetic nephropathy and nephroangiosclero-
sis, 2 diseases less associated with very low serum albumin.
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Table 2. Hopital Maisonneuve-Rosemont Patient Characteristics by Serum Anti-PLA2R Antibody Status.

All patients Negative Undetermined Positive
N =74 n =49 n=13 n=12 P value
Ethnicity
Caucasian 45 (61) 31 (63) 7 (54) 7 (58) A7
Hispanic 8 () 4(8) 1 (8) 3 (25)
Black 9(12) 8 (16) 0 (0) I (8)
Other 12 (16) 6 (13) 5(38) I (9)
Comorbidities
Hypertension 54 (73) 34 (69) 10 (77) 10 (83) .58
Diabetes 29 (39) 25 (51) 3(23) I (8) 0l
Autoimmune disease 5(7) 4 (8) 1 (8) 0 (0) .34
Neoplasia 3(4) 3 (6) 0 (0) 0 (0) 1.00
CKD 63 (85) 40 (82) 13 (100) 10 (83) .34
CKD stage
| (eGFR 90 and more) 3(4) I (2) 1 (8) 1 (8) .34
Il (eGFR 60-89) 8 (1) 4 (8) 3(23) 1 (8)
Illa (eGFR 45-59) 19 (26) I15@3I) I (8) 1 (25)
Illb (eGFR 30-44) 12 (16) 9 (18) 2 (15) 1 (8)
IV (eGFR 15-29) 14 (19) 6 (12) 5@39) 3 (25)
V (eGFR < I5) 7 (10) 5 (10) I (8) 1 (8)
Immunosuppression
Steroids 7 (10) 7 (14) 0 (0) 0 (0) 22
Calcineurin inhibitors 2(3) 1 (2) 0(0) 1 (8) .33
Mycophenolate mofetil 3(4) 3 (6) 0 (0) 0(0) 1.00
Cyclophosphamide I (1) 1 (2) 0 (0) 0 (0) 1.00
Rituximab I'1(15) 6 (43) I (8) 4(29) .14
Laboratory results
Creatinine (mg/dL) 1.5 1.5 1.3 1.4 .99
(0.9-2.2) (0.9-2.0) (0.9-2.3) (0.8-2.3)
eGFR (mL/min/1.73 m?) 48 48 56 47 .98
(28-80) (29-85) (27-65) @31-91)
Albumin (g/dL) 34 34 3.9 3.0 .0l
(2.9-3.9) (2.9-3.9) (3.5-4.2) (2.3-34)
Albumin-to-creatinine ratio 314.1 317 272.8 484.1 .16
(160.8-621.0) (130.0-627.7) (171.2-379.0) (326.4-987.6)
Protein-to-creatinine ratio 478.6 601.6 334.7 625.4 .09
(245.4-831.3) (233.9-938.3) (198.5-430.3) (451.7-739.5)
24-hour urine collection (g/day) 34 32 8.1 6.2 27
(2.2-7.2) (1.8-5.8) (2.6-13.8) (4.0-10.2)
Presence of hematuria 25 (34) 18 (38) 2 (15) 4 (36) .36

Note. When units are indicated, data are expressed as median with interquartile range in parenthesis. When there are no units indicated, data are
expressed as frequency with percentages in parentheses. eGFR, estimated glomerular filtration rate using CKD-EPI equation; CKD, chronic kidney
disease, staged according to KDIGO guidelines; presence of hematuria is defined as more than 2 red blood cells per high-power field; RBC, red blood
cells; HPF, high-power field. Data are complete except for the following entries: CKD stage (I | missing), albumin (2 missing), albumin-to-creatinine ratio
(19 missing), protein-to-creatinine ratio (14 missing), 24-hour urine collection (59 missing), and hematuria (5 missing). Anti-PLA2R = phospholipase A2
receptor antibodies; KDIGO = Kidney Disease: Improving Global Outcome.

There is equipoise as to whether patients with positive
anti-PLA2R test should undergo a kidney biopsy.® Patients
with positive serum anti-PLA2R antibody testing at HMR,
however, underwent a kidney biopsy more often than patients
with negative results. Several reasons could explain such
findings. First, negative PLA2R test, along with a negative
glomerulonephritis workup, might have convinced clinicians
that a biopsy was futile. Second, nephrologists might have

ordered serum anti-PLA2R antibody testing when there was
a high probability of an alternate diagnosis (eg, diabetic
nephropathy), and were reassured by a negative test result.
Finally, many nephrologists still offer a kidney biopsy to
patients with a positive serum anti-PLA2R antibody, as they
consider the biopsy gives prognostic information essential to
initiate immunosuppressive treatment. Other reasons to per-
form kidney biopsy despite positive testing include the need
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Table 3. PLA2R Glomerular Staining in Hépital Maisonneuve-Rosemont Patients by Serum Anti-PLA2R Antibody Status.

All patients Negative Undetermined Positive
N =79 n=>53 n=13 n=13 P value
Kidney biopsy performed 41 (52) 27 (51) 3(23) I'1(85) .007
PLA2R glomerular antigen staining 22 (54) 10 (42) 3 (100) 9 (90) .010
Negative I'1(50) 8 (80) 2 (67) 1 (1) .045
Undetermined I (5) 0 (0) 0 (0) I (1)
Positive 10 (45) 2 (20) I (33) 7 (78)
Concordance with serum and 18 (75) 9 (75) 2 (67) 7 (78) 901

glomerular anti-PLA2R antibody tests

Note. When units are indicated, data are expressed as median with interquartile range in parentheses. When there are no units indicated, data are
expressed as frequency with percentages in parentheses. Anti-PLA2R is for anti M-type receptor of the phospholipase A, receptor autoantibodies.

Table 4. Parameters of the Serum Anti-PLA2R Antibody Testing at H6pital Maisonneuve-Rosemont Using PLA2R Staining on Kidney

Biopsy as a Gold Standard.

Qualitative test n = 39

Quantitative test n = 4

Net testing N = 53

Literature®

Value (%) 95% ClI Value 95% ClI Value (%) 95% ClI (%)
Sensitivity 58.33 36.64%-77.89% 71.43% 41.90%-91.61% 41.67 22.11%-63.36% 65
Specificity 100.00  78.20%-100.00% NA NA 100.00 78.20%-100.00% 97
Positive predictive value 100.00 NA 100% NA 100.00 NA NA
Negative predictive value 87.80 81.77%-92.04% 0% NA 83.72 78.57%-87.82% NA
Positive likelihood ratio NA NA NA NA N/A NA 8.17
Negative likelihood ratio 0.42 0.26-0.67 NA NA 0.58 0.42-0.82 0.25
Accuracy 89.58 75.57%-97.05% NA NA 85.42 70.43%-94.64% NA

Note. Prevalence of membranous nephropathy was estimated at 25% for patient undergoing qualitative testing, as it is the prevalence of MN amongst
patients presenting with nephrotic syndrome reported in the literature.'> Anti-PLA2R = phospholipase A2 receptor antibodies; MN = membranous

nephropathy; Cl = confidence interval.

to assess the degree of chronicity in patients with impaired
kidney function or suspicion of a secondary process.

Among patients who had a biopsy with PLA2R glomeru-
lar staining, results were concordant in about 75% of cases
with serological testing. Thus, in a nonnegligible proportion
of cases, a negative serological testing was followed by a
positive staining on renal biopsy, a finding very useful to cli-
nicians. This scenario denotes a quiescent MN, as there are
no antibodies in circulation, but the antigen expressed in the
kidney characterizes previous disease activity.

Using the kidney biopsy results as gold standard, we were
able to assess serum anti-PLA2R antibody testing parame-
ters in the HMR population. All patients who tested positive
or undetermined for the qualitative test and had a kidney
biopsy were diagnosed with MN. The net sensitivity of the
qualitative and quantitative serum anti-PLA2R antibody test-
ing in our cohort (42%) was lower than in the literature,!! but
the net specificity (100%) was excellent. This might be
explained by the fact that patients with known MN having
serum anti-PLA2R antibody testing for their follow-up were
included in the study. Such patients could have a recent diag-
nosis of MN on a kidney biopsy and a negative follow-up
serum anti-PLA2R antibody serology as they entered in
remission after receiving immunosuppressive therapy. Their
first positive titer might have been quantified before the start

of serum anti-PLA2R antibody testing in Quebec, and thus
outside of the study period, and unavailable to us. Given this
lower net sensitivity, kidney biopsy is necessary in patients
with high suspicion of MN. The sensitivity of our quantita-
tive test, using a cutoff of 14.0 RU/mL and greater, was 71%,
which is concordant to what was previously described in the
literature.'? Interestingly, using a cutoff of 2.0 RU/mL as
advocated by some authors,'? the sensitivity would be 100%,
with a specificity of 100%. This cutoff change would have
improved the net sensitivity to 58% while maintaining the
net specificity at 100%. In general, lowering the cutoff of a
quantitative test hinders its specificity; however, applying
the HMR algorithm with a lower cutoff would have improved
net sensitivity while having no effect on the net specificity.
Our study has some important strengths. First, this is one of
the largest cohorts of serum anti-PLA2R antibody testing reported
in the literature. It is also of value for nephrologists across Quebec
and the rest of Canada, as it represents a real-life sample of our
population as all patients having serum anti-PLA2R antibody
testing during the year of study were included, without exclusion.
Also, HMR is one of the rare centers internationally that performs
a sequential approach with a qualitative IIFT test first before a
quantitative ELISA test. This diagnostic algorithm allows a better
characterization of undetermined results on IIFT and the possibil-
ity to observe the antibody titer evolving over time. As the test kits
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used at HMR are the main commercially available assays for anti-
PLA2R measurement, and the only one approved in Canada, our
data can be compared with other quantitative studies.

Unfortunately, our study also has several limitations.
Information about most patients who had their serum anti-
PLA2R antibody test while being followed somewhere else
than HMR were minimal. Hence, only HMR patients were
included in the most detailed analysis, introducing a potential
selection bias. However, HMR is a center that not only attends
to a very populous and diversified region of Montreal but also
acts as a reference center for many surrounding hospitals and
regions, which enhances the generalizability of our findings.
In addition, the known characteristics of HMR patients were
very similar to those of other centers, implying that those 2
groups are somewhat similar. The group of patients at HMR
was much smaller, reducing the sample size. Another poten-
tial selection bias was the focus on patients who were selected
to have a kidney biopsy, probably because of more severe dis-
ease, higher probability of glomerulonephritis, or lesser num-
ber of comorbidities. Given the retrospective nature of our
study, we were not able to ask for a mandatory biopsy or
serum PLA2R antibody testing for more patients, as it was at
the physician’s discretion. Finally, we were unable to provide
detailed information on the timing between immunosuppres-
sive therapy and anti-PLA2R results.

Conclusions

In conclusion, serum anti-PLA2R antibody testing was dif-
fusely used at an appropriate rate in Quebec during its first
year of availability at HMR. A 2-step approach, using a qual-
itative test first and a quantitative test afterward if results are
positive or undetermined on IIFT, combined with a cutoff of
at least 2.0 to 14.0 RU/mL, seems like an efficient approach
to avoid using quantitative testing in negative patients and to
optimize testing specificity.
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