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INTRODUCTION

1. La ponction - biopsie rénale

La ponction biopsie rénale (PBR) est un examen d'intérét incontestable pour le diagnostic
étiologique de nombreuses maladies rénales aigues et chroniques. Son apport est également

majeur pour I'évaluation du pronostic rénal et pour le choix des thérapeutiques.

1.1. Technique et procédure

La technique a été décrite pour la premiere fois par Iversen et Brun en 1951 (1). Depuis, elle
a considérablement évolué, notamment avec le guidage radiologique et les techniques
endovasculaires permettant de limiter les complications dans les situations les plus a risque.
De nos jours, pour la réalisation de cet examen, trois voies d'abord distinctes sont possible :
la voie percutanée, la voie transjugulaire et la voie chirurgicale.

La voie percutanée est la technique de référence, la plus utilisée. La procédure a évolué au
cours du temps, permettant une réalisation plus simple et plus sire du geste. Elle est a présent
pratiquée sous repérage ou guidage échographique ou encore scannographique, par un
néphrologue et/ou un radiologue, a I'aide d'une aiguille a pistolet automatique. Le geste est
effectué aprés anesthésie locale a la xylocaine a l'aide d’une aiguille fine. La biopsie est
préférentiellement réalisée du coté gauche car le rein gauche est moins mobile et les risques
de plaies de la veine cave et du foie sont moins importants.

La voie transjugulaire est reservée aux patients présentant des troubles de la I'hémostase
primaire ou de la coagulation, et aux patients traités par anticoagulants ou antiagrégants
plaquettaires sans possibilité d’interruption transitoire du traitement. La procédure a été
décrite en 1990 par une équipe frangaise (2) . Un cathéter est introduit dans la veine jugulaire,
le plus souvent a droite, puis passe dans la veine cave, jusqu'a la veine rénale droite. Les

avantages sont I'absence théorique d'effraction de la capsule rénale, I'absence de perforation



pariétale et le moindre risque d’hématome périrénal. Le saignement se draine directement
dans le réseau veineux cave.

La voie chirurgicale est de nos jours rarement employée. Son indication est devenue
exceptionnelle du fait des progrés des techniques percutanée et transveineuse. Elle est réalisée

par un chirurgien soit « a ciel ouvert », soit par laparoscopie.

1.2. Indications et contre-indications
Les indications de PBR sont larges (3,4) : insuffisance rénale aigué d'étiologie inexpliquée,
syndrome néphrotique, protéinurie persistante, hématurie isolée ou avec protéinurie,
insuffisance rénale chronique en I'absence de signe d’orientation.

Les contre-indications absolues a la PBR percutanée sont :

I'absence de consentement du patient

I'impossibilité pour le patient de coopérer

- les troubles de I'némostase

- I'nypertension artérielle sévére non controlée.

D’autres contre-indications sont considérées comme relatives. La réalisation du geste
doit alors étre discutée apres évaluation du ratio bénéfice-risque. Il s'agit du rein unique
fonctionnel (a I'exception du greffon rénal), de la présence de kystes multiples, de la
pyélonéphrite aigué, de la maladie rénale chronique avec reins de petite taille, du rein

en fer a cheval, de la suspicion de péri-artérite noueuse.

1.3. Complications

Les complications les plus fréquentes de la PBR sont hémorragiques : I'hématurie
macroscopique non compliquée, le caillotage vésical, I’ hématome sous-capsulaire, péri-rénal
ou retropéritonéal pouvant nécessiter une transfusion sanguine, voire |'état de choc

hémorragique sur hématome rétropéritonéal pouvant conduire au décés. En 2012, dans une



méta-analyse incluant 9474 biopsies (5), sont rapportés 3.5% d’hématuries macroscopiques,
0.9% de transfusions et 0.6% d’embolisations. Deux décés sont observés. Ces complications
surviennent habituellement dans les 24 premiéeres heures.

D’autres complications plus rares peuvent étre observées : urinome, fistule artério-veineuse,
lymphocéle, hémothorax, hémopéritoine, perforation colique, biopsie hépatique, splénique ou

pancréatique.

2. Particularités de la biopsie rénale chez le sujet agé

Les données concernant les modalités de réalisation, les complications, l'intérét clinique, et

I'impact thérapeutique de la PBR chez le patient agé ou treés agé sont assez limitées.

2.1. \Vieillissement de la population - données démographiques

Ces dernieres décennies ont été marquées par un vieillissement de la population. Dans la
population générale, la proportion d‘individus de plus de 75 ans est passée de 3% en 1950 a
8% en 2005 et atteindra 10% et 15% en 2020 et 2050, respectivement (6). Ces variations
démographiques se traduisent par une augmentation des patients agés et trés agés pris en
charge en néphrologie, avec des pathologies souvent plus complexes, du fait d'états plus
souvent polypathologiques et de la présence de Iésions rénales liées au vieillissement.

Comme le montrent les données du registre REIN (7) , les patients agés sont environ cing fois

plus touchés par l'insuffisance rénale chronique que les patients plus jeunes.
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Figure A. Distribution par classe d'age et par sexe des cas incidents d‘insuffisance rénale
chronique terminale et de la population générale dans 26 régions de France, données du
registre REIN 2015 (7).

2.2. \Vieillissement rénal

Le vieillissement rénal physiologique est responsable d’'une diminution progressive du débit de
filtration glomérulaire au fil des années. Le DFG diminue d’environ 10 ml/min a chaque
décennie a partir de I'age de 40 ans. 1l existe également chez les patients agés une perte des
capacités physiologiques d’'adaptation des reins, rendant ces patients plus susceptibles aux
désordres hydro-électrolytiques.

Le vieillissement s'accompagne d’une diminution du débit de filtration glomérulaire liée a une
disparition progressive des glomérules principalement par des phénoménes ischémiques
entrainant une oblitération capillaire et une raréfaction des tubes. En 2010, Tan and al
montrent, chez des donneurs vivants de rein, que le vieillissement s'accompagne d’une baisse

du débit de filtration glomérulaire liée a une glomérulopénie et une baisse du volume rénal



(8). Une autre étude analysant des biopsies rénales de greffons au moment du prélévement
chez 1203 donneurs vivants de rein a montré montre que la prévalence de |la
néphroangiosclérose croit de maniere linéaire de 2.7% pour les personnes agées de 18 a 29
ans a 73% pour celles agées de 70 a 77 ans (9).

Les conséquences morphologiques sont une diminution de la taille des reins, principalement

aux dépens du cortex. De plus, des kystes rénaux apparaissent.

2.3. Particularités néphrologiques des patients agés

Les néphropathies vasculaires chroniques et la néphropathie diabétique sont les premieres
causes d'insuffisance rénale chronique en France (7). Cependant, les diagnostics histologiques
réalisés a partir de biopsies rénales chez les sujets agés rapportent en majorité des
glomérulonéphrites extra-capillaires pauci-immunes et des glomérulonéphrites extra-
membraneuses. Cette discordance s‘expliquent d'une part par I'augmentation de l'incidence
des glomérulonéphrites pauci-immunes avec I'age et d'autre part, par la sélection des patients
agés chez lesquels l'indication de biopsie rénale est retenue.

En effet, les patients agés a qui une biopsie rénale est proposée présentent le plus souvent un
tableau clinique évocateur d'une pathologie aigue potentiellement accessible a un traitement.
Cela explique que les principales indications de biopsie rénale retrouvées dans les études
s'intéressant aux patients agés sont l'insuffisance rénale aigue et le syndrome néphrotique
(10-13). De plus, en 2009, Moutzouris montre que les renseignements anatomopathologiques
modifient la prise en charge thérapeutique dans 67% des cas chez 235 patients de plus de 80
ans biopsiés (14). Ceci suggére que la PBR est réalisée chez des patients pour lesquels un
traitement est envisagé.

Par ailleurs, en 2004, Nair et al montrent que chez les patients agés, le diagnostic syndromique
néphrologique basé sur I'examen clinique et les examens biologiques est moins prédictif du

diagnostic étiologique, comparativement au sujet plus jeune (10). Uezono et al en 2006



montrent que 15% des diagnostics néphrologiques présumés établis sur les données cliniques
et biologiques chez les patients agés étaient redressés grace au diagnostic anatomo-
pathologique (12). En effet, dans cette étude, 19 patients ont une glomérulonéphrite pauci-
immune a la PBR, diagnostic pouvant justifier d'un traitement spécifique alors que seulement
4 patients présentent une insuffisance rénale rapidement progressive. Ces données soulignant
I'intérét diagnostic de la PBR chez le sujet 4gé, suggérent qu’elle devrait étre réalisée de facon
plus systématique (12).

Enfin, la ponction biopsie rénale est réalisée chez des patients en mesure de pouvoir supporter
un traitement spécifique. En effet, certaines maladies rénales et notamment les atteintes
glomérulaires aigues ou chroniques nécessitent une prise en charge thérapeutique reposant le
plus souvent sur |'utilisation de traitements immunosuppresseurs, fréquemment a forte dose.
Le recours aux corticostéroides est alors fréquent, éventuellement associés a des cytotoxiques.
Les principales complications de ces traitements sont donc infectieuses et leur risque augmente
avec le degré d'insuffisance rénale et I'age. En I'absence de traitement spécifique, ces maladies
évoluent rapidement vers l'insuffisance rénale terminale ou le déces et la question de

I'épuration extra-rénale est alors posée.

2.4. Complications de la PBR chez le patient agé

Le risque de complication directe lié a la PBR chez les patients agés a été peu étudié,
notamment le risque hémorragique. Certaines études ont montré une augmentation du risque
hémorragique liée a des troubles de I'hémostase et a un amincissement du cortex rénal plus
fréquents chez le sujet 4gé. Toutefois, la diversité des techniques de réalisation de la PBR selon
les centres rend ces données d'interprétation difficile. De plus certaines études ne semblent
pas confirmer ces données et concluent plutot a des taux de complications du méme ordre que

ceux des patients plus jeunes (10,11,15,16).



Aucune étude na, a ce jour, évalué le rapport bénéfice/risque de la PBR chez le sujet trés ageé.
Ainsi, s'il semble exister une proportion significative de maladies rénales qui peuvent justifier
d’une prise en charge spécifique chez le sujet trés agé, I'impact des traitements sur le pronostic

rénal et pronostic global et notamment la survie des patients tres agés reste a définir.
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Abstract.

Background. In consequence to increased life expectancy, the proportion of elderly patients
referred to nephrologists is growing. However, data regarding the indications of renal biopsy
(RB) in very elderly patients (VE) over 80-years old are limited. Especially, data on the long-
term outcome of elderly patients that underwent RB are lacking.

Methods. All patients over 65-years old that underwent native RB between 2004 and 2016 in
our center were included. Among the 206 included patients, those over 80-years old (VE, 46
patients) were compared to those aged 65-80-years old (160 patients). The short and long-term
outcome of the VE group was extensively examined.

Results. Baseline characteristics, renal presentation, safety of procedure and RB-related
diagnosis were not different between VE patients and 65-80 years-old patients. AKI and
nephrotic syndrome were the most frequent renal presentation in both groups. Membranous
glomerulonephritis and hypertensive nephropathy were the first histological diagnosis in VE
patients. Survival of VE patients was 73.1, 50.6 and 21.8% at 2, 4 and 6 years after RB. Early
death (<1 year) was observed in 10 VE patients and was associated with a higher proteinuria to
creatininuria ratio and tended to be associated with a more frequently dialysis need at RB. Of
the 46 VE patients, 31 (67.4%) were diagnosed with a potentially reversible disease, of whom
17 (40%) were started on immunosuppressive regimens. Survival of patients with a reversible
renal disease tended to be better than those with other diseases. Survival of those that received
immunosuppressive regimens or with haematological-related kidney diseases were comparable
to those without.

Conclusion. RB appears as a safe and valuable procedure to assess diagnosis of kidney disease
in VE patients. Our data suggest that RB is critical for the identification and treatment decision
of patients with potentially reversible diseases, which usually evolve to end stage renal failure

or death without specific treatments.



Introduction

Renal biopsy (RB) is a valuable procedure for the diagnosis of acute and chronic kidney
diseases. Renal histological analysis also adds critical indications to determine the renal
prognosis and to guide treatment of kidney diseases. In contrast to young patients, data on
benefits, indications, complications and impact of RB in old patients are scarce. It is important
to take into consideration that, at least in evolved countries, a marked ageing of the population
is being observed. In fact, in the French general population, patients over 75-years old
represented 3% in 1950, 8% in 2005 and are expected to reach 10 and 15% in 2025 and 2050,
respectively (1). Ageing appears as the consequence of an increase of life expectancy mainly
due to scientific and medical progress. Therefore, nephrologists are managing older and older
patients, a tendency which is expected to grow in the next years. Supporting this view,
according to the French dialysis registry, elderly patients over 75-years old represented
randomly 40% of incident patients treated with renal replacement therapy in 2015. Moreover,
kidney transplantation is being more and more a therapeutic option of end-stage renal disease
in very elderly (VE) patient (> 80 years old). Supporting these changes in medical practice, in
the Spanish Registry of Glomerulonephritis, an increased proportion of native RB has been
observed in elderly patients over 85-years old, between 1994 and 2009 (2).

Importantly, the definition of old age has changed over time in developed countries. The first
publications that focused on elderly patients in 80’s established a cut off of 60 years-old (3.,4)
to define the elderly population, and then this threshold was progressively increased. In result
to these threshold variations, past studies conducted in old patients are complex to analyse.
Based on the World Health Organization, 65 years-old is the actual threshold to define a person
as being elderly. However, given the ageing of population, this threshold is probably not the

most relevant one for clinical practice in occidental population. Illustrating this point and



showing the lack of detailed data in old patients, only three studies, which were recently
published, have analysed the use of RB in patients over 80-years old (2,5,6).

The epidemiology of kidney diseases varies over life. Indeed, kidney diseases that are
diagnosed in old patients are quite different from those observed in young patients. According
to the literature, acute kidney injury (AKI) and nephrotic syndrome (NS) appear as the main
renal syndromes that lead to RB indication in elderly patients (2,5,7,8). In front of these clinical
presentations, histological-related diagnoses are quite variable, but most studies showed an
important  representation of pauci-immune glomerulonephritis and membranous
glomerulonephritis in elderly patients (2,5-8). It is important to underline that histological-
based diagnoses do not reflect the epidemiology of kidney disease in elderly patients. Indeed,
it has been well demonstrated that hypertension, diabetes, aging-related lesions and iatrogeny
account for a large proportion of renal injuries in old patients. In these conditions, which are
often combined in elderly patients, the therapeutic range appears limited and the adding of a
histological examination is questionable. Finally, old patients in whom RB has been performed
and reported in the literature represent a very selected population. Probably, RB is performed
among old patients with clinical presentations that are compatible with diseases for whom a
specific treatment is possible or suspected, such as glomerular diseases and vasculitis. A
histological confirmation is even more critical in elderly patients because specific treatments
used to treat these diseases (ie, steroids, immunosuppressive drugs) are associated with an
increased risk of infections, cancer and metabolic disorders in old patients.

There are actually no recommendations to guide clinicians in the decision to perform RB in
elderly patients. Some recent studies suggested that RB indications should probably be
extended because, in contrast to young patients, the correlation between clinical presentation
and histological diagnosis is poorer in old patients (2,9). Indeed, Uezono and al showed that,

based on clinical and biological presentation, 15% of elderly patients with suspected treatable



diseases were misclassified. In this study, a significant proportion of old patients with
glomerular diseases presented with low range proteinuria and mild kidney impairment. These
observations merely reflect the complexity of renal diseases in elderly patients.

Even though risks related to RB procedure have been well evaluated in the general population,
data focussing on old patients remain scarce. While some studies showed an increased risk of
haemorrhage due to haemostasis disorders and to cortical thinning (10), other studies did not
find any difference in complication rates between elderly and young patients (5,7,8,11). In a
prospective study conducted in 2012, Kohli et al did not observe any difference between young
(<60 years) and old patients (>60 years), except for gross haematuria which was more frequent
in elderly patients (12).

As compared to young patients, in elderly patients, risks and impact of RB remain to be
determined. Only three previous studies have analysed the indications of RB and the
histological diagnoses of patients over 80-years old. However, none has yet analysed the long-
term outcome of VE patients that underwent RB. In the present work, we analysed the clinical
presentation and histological diagnosis yielded by RB in VE patients over 80-years old and we
compared it those of patients aged between 65- and 80-years old. In a second step, we
specifically analysed the VE patients according to the therapeutic choices following RB

diagnosis and their long-term outcomes.



Material and methods
Study population and design
In the present retrospective observational study, we included all consecutive patients aged over
65-years old that underwent RB between the 1% January 2004 and the 30™ September 2016 in
the Nephrology Department of the University Hospital of Angers, France. Patients that
underwent kidney graft biopsy and patients in whom RB failed were excluded.
For each patient, epidemiologic and clinical data were recorded. Recorded data included: age,
gender, history of diabetes mellitus, hypertension, haematological diseases, and auto-immune
diseases. The following biological data were retrieved from medical charts: serum creatinine,
proteinuria, serum albumin, c-reactive protein, detection of monoclonal gammopathy,
cryoglobulin, and auto-antibodies (ANCA, ANA). RB-related complications were also
retrieved (macroscopic hematuria, hematoma, need for artery embolisation, haemorrhagic
shock).
Presentation, characteristics and final diagnosis of VE patients (> 80-years old) were compared
to those of 65-80-years old patients. The long-term outcome of VE patients was specifically
analysed. This group of patients was followed until last follow-up or death. The following data
were retrieved from medical charts: need for renal replacement therapy, nature of specific
treatments started after RB, infectious, cardiovascular and carcinologic events.
Definitions
Renal clinical syndromes at presentation (RB) were classified as follows:

- Acute kidney injury (AKI): acute renal failure or acute on chronic renal failure

- Pure AKI: acute renal failure in the absence of underlying chronic renal failure

(eGFR>60 mL/min/1.73 m?)
- Chronic kidney disease (CKD): patients were classified in this group if they had a

eGFR<60 mL/min/1.73m?, without AKI.



- Nephrotic syndrome (NS): NS was defined as proteinuria above 3g/day and
hypoalbuminemia <30 g/L.

- Glomerular proteinuria: patients were classified in this group if they had a
glomerular proteinuria proved by electrophoresis and if they did not respond to the
criteria of NS.

- Tubular syndrome: patients were classified in this group if they had proteinuria
below 1 g/day of tubular profile at electrophoresis analysis.

- Thrombotic microangiopathy: patients were classified in this subgroup if they had
biological signs of mechanical haemolysis.

- Rapidly progressive glomerulonephritis (RPGN): RPGN was defined as a rapid
decline of eGFR (>50% within 3 months) associated with the presence of a
glomerular syndrome (albuminuria, microscopic hematuria).

In survival analysis, we individualize VE old patients that died within the first year following
RN, that we named early death patients.

Renal biopsy procedure

RB was performed in sterile conditions under local anaesthesia. Most percutaneous RB were
performed by a nephrologist alone under ultrasound control or assisted by a radiologist. In few
cases of procedure failure, the RB was performed by an urologist. In the last 2 years, some
biopsies were also performed using the transjugular access in patients with contraindication to
the percutaneous access.

Renal Histological Evaluation and final diagnoses

Each specimen was examined with light microscopy and immunofluorescence (IgG, IgA, IgM,
C3, Clq, kappa and lambda light chains, fibrinogen deposit). Electron microscopy analysis was

performed in few specific cases only.



For each patient, the RB report, along with the clinical presentation, were reviewed by two
nephrologists (MP and JFA) to determine the major diagnosis.
The patients were then classified as having one of the following final diagnosis:

- Minimal change disease

- Membranous glomerulonephritis (GN)

- IgA nephropathy

- Membranoproliferative GN

- Pauci-immune proliferative GN

- Other GN

- IgA vasculitis

- Thrombotic microangiopathy (TMA)

- Amyloidosis

- Cast nephropathy

- Chronic tubulo-interstitial disease

- Diabetic nephropathy

- Hypertensive nephropathy

- Acute tubulo-interstitial nephritis

- Undetermined nephropathy, when the RB was inconclusive.
In the subgroup over 80-years old, VE patients were further classified as having or not
haematological-related nephropathy which included patients with light chain (LC) amyloidosis,
cast nephropathy, monoclonal gammopathy of renal significance and lymphoma. Patients with
nephropathies prone to be treated with specific therapies, termed “potentially reversible
diseases”, were also analysed. We considered TMA, vasculitides, minimal change disease,

primary or secondary GN, acute interstitial nephritis and haematological-related nephropathies



as disease potentially reversible with specific therapies as opposed to diabetic nephropathy,
hypertensive nephropathy, chronic tubulo-interstitial nephritis, undetermined nephropathy.
Statistical analysis

Data were expressed as mean + SD for quantitative variables and number (percentage) for
qualitative variables. Categorical and continuous data were analyzed with * or Fischer’s exact
test and Mann-Whitney U tests, respectively. Kaplan-Meier method was used to analyze event-
free survivals. A log-rank test was used to compare survival curves. All p values were two-
sided and p value lower than 0.05 was considered statistically significant. Statistical analysis

was performed using Graphpad Prism® and SPSS software® 22.0.



Results

Between 2004 and 2016, 206 RB were performed in patients over 65-years old, 46 in VE
patients (> 80-years old) and 160 in patients aged between 65 and 80-years old. As expected,
VE patients were significantly older than the 65-80-years old group patients, with a difference
of randomly 10 years. We first analysed the characteristics of patients at RB (Table 1). We did
not observe any significant difference between the two groups according to gender and past
medical history, although the proportion of patients with diabetes mellitus tended to be lower
in the group >80-years old.

We next analysed if there was any difference in the clinical presentation that lead to RB
indication. As shown in Table 1, we did not observe any significant difference between groups
according to renal presentation, although VE patients tended to present more frequently with
AKI plus CKD (Figure 1A). Notably, we did not observe any significant difference between
groups in the frequency of patients presenting with nephrotic syndrome (Figure 1B) or rapidly
progressive glomerulonephritis. Moreover, we did not observe differences in the frequency of
patients with auto-antibodies or monoclonal gammopathy. Cryoglobulin tended to be more
frequently detected in VE patients (p=0.075). Renal biopsy complications were observed in
12.5% and in 10.9% of patients in the group 65-80 and >80-years old, respectively, a difference
that was not statistically significant (Table 1).

We next analysed the diagnoses yielded by RB. As shown in Table 2, we did not observe any
statistically significant difference in the frequency of final diagnosis between the two groups of
patients. The most frequent diagnoses observed in the VE group were hypertensive nephropathy
(15.2%), membranous glomerulonephritis (13.0%), acute tubulo-interstitial nephritis (10.9%)
and diabetic nephropathy (10.9%), while hypertensive nephropathy (13.1%), pauci-immune

glomerulonephritis (11.2%), membranous glomerulonephritis (10.0%) and acute tubule-
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interstitial nephritis (9.4%) were the most common diagnoses in the 65-80-years old group.
Finally, the frequency of potentially treatable nephropathies was comparable between groups.
We next focused our analysis on the subgroup of VE patients (>80 years old). We first analysed
their overall survival. We observed a mean survival after RB of 73.1, 50.5 and 21.8% at 2-, 4-
and 6-years respectively (Supplemental Figure 1). All but 3 patients were living at home and
3 patients had home care services before RB. In a first analysis, we investigated factors
associated with overall survival (Table 3). We observed that patients that died during the
analysis period had less frequently a past medical history of hemopathy (p=0.033) and had a
higher proteinuria/creatininuria ratio (p=0.034). We did not observe any difference according
to other patient’s characteristics, renal presentation and final histological diagnosis. We next
analysed factors associated with early death, which we defined as occurring within the year
following RB (Table 4). Early death occurred in 10 patients (21.7%). The group of patients that
died within the first year following RB had a higher proteinuria/creatininuria ratio (p=0.036),
tended to be more frequently on dialysis at the time of RB (p=0.084) and tended to present less
frequently with AKI at RB (p=0.083). Two patients (20%) could be withdrawn from dialysis in
the early death group as compared to 4 patients (11.1%) in the group that did not die within the
first year (p=0.597). We did not observe any difference according to patient’s characteristics,
past medical history, biological presentation and final diagnosis of kidney disease.

We next analysed whether overall or renal survivals were different according to the type of
nephropathy (potentially reversible or not) and according to the use of an immunosuppressive
treatment. Among patients with a potentially reversible disease (n=31), 17 (54.8%) were started
on immunosuppressive treatments. Table 5 reports the final diagnosis of these patients
according to immunosuppressive treatment administration or not, and Table 6 details the

immunosuppressive regimens used in these patients.
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Patients diagnosed with a potentially reversible disease tended to have a better overall and renal
survival as compared to patients with other kidney diseases (p=0.065 and 0.036 respectively,
Figure 2A&B). Among patients with potentially reversible kidney diseases, we did not observe
any significant difference in survivals between those treated with immunosuppressive drugs as
compared to those that did not receive such treatments (Figure 3A&B). Eight patients were
diagnosed with haematological-related kidney diseases (3 LC-amyloidosis, 1 cast nephropathy,
3 interstitial lymphomas, and 1 TMA). All but two (with LC-amyloidosis) received a specific
treatment. We did not observe any difference in overall survival and renal survival between
patients with haematological-related nephropathy and patients with other types of kidney

diseases (Supplemental Figure 2).
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Discussion

To our knowledge, the present study is the first to analyse the long-term outcome of VE patients
(>80 years-old) that underwent RB. Our data show that RB appears as a safe procedure which
allows the initiation of an IS treatment in more than 30% of VE patients. Interestingly, patients
in whom IS treatments were initiated had a comparable overall and renal survivals as compared
to patients with diseases where no specific treatment is warranted.

Interestingly, unlike previous studies (2,5,13), we did not observe any difference in
characteristics, as well as in renal presentation, between VE patients and patients aged between
65 and 80-years old. We also did not observe any difference in histological diagnosis between
groups. These observations may be explained by several ways, that may be related to the design
of our study or to those of previous ones. First, most previous studies fixed the threshold for
old age between 60- and 70-years old (3,4). Second, they compared the RB-related diagnosis
of old patients to control groups younger than in our study (6,13,14). Another explanation may
be, as also observed in previous studies, that the VE patient represent a very selected well-being
population among the VE patients admitted to nephrology departments. In support, in our study,
VE patients had comparable frequency of past medical history of hypertension and
haematological disease, but tended to have less frequently diabetes mellitus. Most of them were
living at home at the time of RB, without home care services, a criterion constantly pointed as
a favourable prognostic marker in the literature (15,16).

In accordance to previous studies (2,5,7,8), AKI and nephrotic syndrome represented the two
main renal presentations leading to perform RB in VE patients, but also in our younger control
group. Rapidly progressive glomerulonephritis, which we differentiated from AKI, accounted
for only 8 to 9% of patients in both groups. We observed that RB allowed to diagnose
potentially reversible disease in randomly 70% of cases in both groups. Thus, although VE

patients are highly selected in accordance to their general status, our selection based on clinical
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presentation does not allow to improve the identification of patients with diseases accessible to
specific treatments as compared to our younger control group. This may be explained by the
fact that well-being VE patients are finally not so different from old patients (65-80-years old).
Previous studies have underlined the poor correlation between renal presentation and diagnosis
yielded by RB (5,7,9). In our study, the fact that renal presentation was comparable in both
groups does not support that this correlation is significantly different in patients over the age of
65-years old.

The outcome of VE patients that underwent RB had not yet been analysed in the literature. Only
one previous retrospective study focussed on the long-term outcome of patients over 60-years
old that presented with nephrotic syndrome (17). Among the 98 patients included in this study,
64 had a histological analysis. Interestingly, the authors showed that patients who underwent
RB were younger, had better renal function at RB, received more frequently an
immunosuppressive treatment and had a better survival than the group of patients without RB.
In the present study, we observed that proteinuria on creatininuria (P/C) ratio was higher in
patients that died, including in patients with early death (within 1 year post-RB). Proteinuria is
well identified mortality prognosis factor in literature (18). Moreover, dialysis need at RB
tended to be more frequently present in patients with early death, while presentation with AKI
tended to be less frequent. While this can appear in some extend contradictory, it may be
explained by the fact that AKI is often associated with reversible diseases, while the need of
RRT at RB is associated with the presence of a more severe renal disease or a more advanced
chronic kidney disease. Supporting this view, it is important to underline that dialysis need at
nephropathy diagnosis has been constantly identify as a risk factor of death in the literature.
Importantly, we could show that patients with reversible/treatable diseases had a similar
survival as compared to patients with other diseases classified as irreversible. It is important to

underline that some of these reversible disease, such as glomerular diseases and
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haematological-related kidney disease, are rapidly life-threatening without the initiation of
specific therapies (immunosuppressive drugs or chemotherapy). Supporting this view, we
observed that VE patients treated with immunosuppressive drugs or chemotherapy tended to
have a better survival as compared to other patients with reversible diseases that did not required
these treatments. The subgroup of patients with haematological-related nephropathies, most of
them having been treated with chemotherapy, had a similar survival as compared to other
patients. Finally, the early risk of immunosuppressive drugs, which is mainly of infectious
nature (19,20), does not appear to overwhelm the beneficial action of immunosuppressive drugs
on renal disease, in our very selected population.

This work has undeniably several limitations starting with its retrospective design and the very
selected characteristics of VE patients included in the study. Unlike previous works
(2,5,6,9,14), we did not observe an important representation of pauci-immune
glomerulonephritis such as ANCA-associated vasculitis. This may be explained by centre
specific criteria to decide performing RB.

In conclusion, RB in VE patients allows to diagnose a reversible disease in randomly 70% of
them and leads to specific treatment decisions in more than 30% of patients. Those patients that
are started on immunosuppressive drugs have a long-term prognosis comparable to patients that
do not need specific treatments. Thus, RB adds valuable indications for treatment management
of VE patients and our study suggests that it has a clinical impact on long term survival,
including renal survival. However, it remains to be determined whether performing RB should

be extended to less selected VE patients.
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Table and Figure legends.

Table 1. Comparison of patient’s characteristics at renal biopsy according to age categories.

Table 2. Comparison of renal biopsy-related diagnosis according to age categories.

Table 3. Univariate analysis of factors associated with death in very elderly patient group (>80-

years old).

Table 4. Univariate analysis of factors associated with early death (< 1-year following renal

biopsy) in very elderly patient group.

Table 5. Nature of renal biopsy-related diagnosis in very elderly patients according to

immunosuppressive treatment administration.

Table 6. Nature of immunosuppressive treatment used in very elderly patients.

Figure 1. A, frequency of renal syndromes according to subgroups. B, frequency of nephrotic

syndrome (NS) according to subgroups.

Figure 2. Patient (A) and renal (B) survivals of very elderly patients according to nature of

renal biopsy-related diagnosis (potentially reversible kidney disease or not).

Figure 3. Patient (A) and renal (B) survivals of patients with potentially reversible kidney

according to immunosuppressive treatment administration.
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Supplemental Figure 1. Patient (A) and renal (B) survivals of very elderly patient group.

Supplemental Figure 2. Patient (A) and renal (B) survivals of very elderly patients according

to the presence of haematological-related kidney disease or not.
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Table 1.

65-80 years >80 years P
(n=160) (n=46)
Mean age at RB, years 72.6+4.4 83.6+2.5 <0.0001
Males, n (%) 106 (62.2) 32 (69.6) 0.673
Past medical history at RB, n (%)
Hypertension 70 (43.7) 19 (41.3) 0.767
Diabetes mellitus 44 (27.5) 7(15.2) 0.088
Hematological disease 23 (14.4) 5(10.9) 0.540
Auto-immune disease 25 (15.6) 3(6.5) 0.112
Renal presentation at RB, n (%)
AKI 72 (45.0) 15 (32.6) 0.133
CKD 40 (25.0) 14 (30.4) 0.460
AKI+ CKD 19 (11.9) 10 (21.7) 0.090
No AKI/CKD 28 (17.5) 7(15.3) 0.716
Nephrotic syndrome 53(33.1) 16 (34.8) 0.833
Glomerular proteinuria 111 (69.4) 36 (78.3) 0.240
Tubular syndrome 24 (15.0) 6(13.0) 0.740
Thrombotic microangiopathy 2(1.2) 0 (0.0) 1.000
Rapidly progressive glomerulonephritis 13 (8.1) 4 (8.7) 1.000
Extra-renal signs, n (%) 28 (17.5) 6(13.0) 0.473
Biological abnormalities at RB, n (%)
ANCA 25 (15.6) 3(6.5) 0.144
Anti-GBM ab 1(0.6) 0(0.0) 1.000
Cryoglobulin 21(13.1) 11(23.9) 0.075
Monoclonal gammopathy 53(33.1) 14 (30.4) 0.731
RB complications, n (%) 20 (12.5) 5(10.9) 0.765
Macroscopic haematuria 8 (5.0) 3(6.5) 0.712
Kidney hematoma 10 (6.2) 2(4.3) 1.000
Hemorrhagic shock 2(1.2) 0(0.0) 1.000

RB: renal biopsy ; AKI : acute kidney injury; CKD : chronic kidney disease ; ANCA : anti neutrophil

cytoplasmic antibody ; anti-GBM ab: glomerular basal membrane antibody.



Table 2.

65-80 years >80 years p

n (%) (n=160) (n=46)

Minimal change disease 10 (6.2) 3(6.5) 1.000
Membranous GN 16 (10.0) 6 (13.0) 0.589
IgA nephropathy 53.D 2(4.3) 0.654
Membranoproliferative GN 8(5.0) 2(4.3) 1.000
Other GN 9(5.6) 4 (8.7 0.492
Pauci-immune GN 18 (11.2) 2(4.3) 0.257
IgA vasculitis 10 (6.2) 2(43) 1.000
Thrombotic microangiopathy 6 (3.7) 1(2.2) 1.000
Amyloidosis 9(5.6) 3(6.5) 0.732
Cast nephropathy 6 (3.7) 1(2.2) 1.000
Chronic tubulointertitial diseases 6 (3.7) 2(4.3) 1.000
Diabetic nephropathy 11 (6.9) 5(10.9) 0.359
Hypertensive nephropathy 21 (13.1) 7(15.2) 0.807
Acute tubulo-intertitial nephritis 15(9.4) 5(10.9) 0.779
Undetermined* 10 (6.2) 1(2.2) 0.461
Potentially treatable nephropathies 112 (70.0) 31(67.4) 0.847

* Unspecific RB

GN: glomerulonephritis.
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Table 3.

Death No death p
(n=31) (n=15)
Characteristics at RB
Age, years 83.442.3 84.1+2.8 0.362
Male, n (%) 22 (71.0) 10 (66.6) 0.766
Weight, Kg 71.8+14.8 71.6+11.2 0.957
Past medical history
Diabetes mellitus, n (%) 5(16.1) 2 (13.3) 0.805
Hypertension, n (%) 14 (45.2) 5(33.3) 0.445
Heart disease, n (%) 17 (54.8) 9 (60.0) 0.741
Coronary disease, n (%) 6(19.4) 3 (20) 1.000
Hemopathy, n (%) 1(3.2) 4 (26.6) 0.033
Cancer, n (%) 6(19.3) 0(0) 0.156
Biological and renal presentation at RB
Serum creatinine, 303.6£216 256.5+£142 0.450
Serum albumin, g/L 28.5+7.1 24.9+7.5 0.142
Proteinuria/creatininuria, g/g 6.28+8.0 4.36+3.8 0.034
C-reactive protein, mg/L 26.1£31.2 37.8+61.9 0.446
Monoclonal gammopathy, n (%) 7 (22.6) 7 (46.6) 0.096
AKI, n (%) 15 (48.4) 10 (71.4) 0.150
Nephrotic syndrome, n (%) 9 (29.0) 7 (46.6) 0.239
RRT at RB, n (%) 9(29.0) 4(26.7) 0.867
RRT at any time, n (%) 13 (41.9) 6 (40.0) 0.901
Diagnosis of kidney disease
Glomerular disease, n (%) 21 (67.7) 10 (66.6) 0.942
Hemopathy, n (%) 4(12.9) 4 (26.7) 0.248
Vasculitis, n (%) 5(16.1) 2(13.3) 1.000

RB: renal biopsy; AKI: acute kidney injury; RRT: renal replacement therapy
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Table 4.

Early death No early death p
(n=10) (n=36)
Characteristics at RB
Age, years 83.7£2.7 83.6+2.4 0.940
Male, n (%) 6 (60.0) 26 (72.2) 0.465
Weight, Kg 68.3+18.2 72.7+£12.2 0.398
Past medical history
Diabetes mellitus, n (%) 2 (20.0) 5(13.9) 0.636
Hypertension, n (%) 4 (40.0) 15 (41.7) 1.000
Heart disease, n (%) 4 (40.0) 22 (61.1) 0.292
Coronary disease, n (%) 2 (20.0) 7(19.4) 1.000
Hemopathy, n (%) 1 (10.0) 4(11.1) 1.000
Cancer, n (%) 2 (20.0) 4 (11.1) 0.597
Biological and renal presentation at RB
Serum creatinine, 337.8£276 275.4£171 0.395
Serum albumin, g/L 27.0+£7.8 27.247.4 0.938
Proteinuria/creatininuria, g/g 10.4+11.1 4.48+5.07 0.036
C-reactive protein, mg/L 9.14+12.1 35.2+47.3 0.161
Monoclonal gammopathy, n (%) 3(30.0) 11 (30.6) 1.000
AKI, n (%) 3(30.0) 22 (61.1) 0.083
Nephrotic syndrome, n (%) 4 (40.0) 12 (33.3) 0.695
RRT at RB, n (%) 5(50.0) 8(22.2) 0.084
RRT at any time, n (%) 5(50.0) 14 (38.9) 0.528
Diagnosis of kidney disease
Glomerular disease, n (%) 8 (80.0) 23 (63.9) 0.460
Hemopathy, n (%) 2(20.0) 6 (16.7) 1.000
Vasculitis, n (%) 2 (20.0) 5(13.9) 0.636

RB: renal biopsy; AKI: acute kidney injury; RRT: renal replacement therapy
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Table 5.

IS treatment p

Yes (17)/No (14)

IgA nephropathy 1/1 1.000
IgA vasculitis 02 0.195
MCD 3/0 0.232
Membranous nephropathy 1/5 0.007
Glomerulonephritis (others) 1/3 0.304
MPGN 2/0 0.488
Pauci-immune GN 2/0 0.488
Acute TIN 4/1 0.344
LC-amyloidosis 12 0.576
Cast nephropathy 1/0 1.000
TMA 1/0 1.000

MCD: minimal change disease; MPGN: membranoproliferative
glomerulonephritis; GN: glomerulonephritis; TIN: tubulointerstitial
nephropathy; LC: light chains; TMA: thrombotic microangiopathy.



Table 6.

Steroids (excluding dexamethasone), n (%)
Intravenous Pulses, n (%)
Mean posology at initiation (mg/kg)
Immunosuppressive regimens, n (%)
Steroids alone
Steroids + CYC
Steroids + Rituximab
Plasma exchange + steroids + CYC
Hematological regimens, n (%)
Dexamethasone
Bortezomib
Chloraminophene
Rituximab

CYycC

12 (70.6)
0 (0.0)

0.8+0.3

6 (35.3)
2(11.8)
1(5.9)
2(11.8)
6 (35.3)
4(23.5)
1(5.9)
3(17.6)
3(17.6)

2(11.8)

CYC: cyclophosphamide
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Figure 1. Planchais et al
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Figure 2 Planchais et al

>
w

100 =0~ Potentialy reversible disease
=0~ Potentialy reversible disease
Q = =#- Others
&_’ <& Others S
2 E
< S
2 G
g g
- Q
S (4
c L] L] 1 c L] L] 1
0 2 4 6 0 2 4 6
Time from RB (years) Time from RB (years)
At risk 31 (100) 19 (73.3) 13 (59.5) 6 (32.1) At risk 31(100) 16 (61.9) 11 (52.0) 5(29.7)

15 (100) 12 (73.3) 5 (36.7) 1(0.0) 15 (100) 8 (46.7) 4(26.7) 1(8.9)



Figure 3 Planchais et al
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Supplemental Figure 1 Planchais et al
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Supplemental Figure 2 Planchais et al
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PLANCHAIS Martin

Biopsie rénale chez les patients tres agés (80 ans et plus) : présentation clinique,

diagnostic histologique et survie

Introduction. Avec le vieillissement de la population, la proportion de patients agés pris en charge en néphrologie
est en augmentation. Cependant, les études concernant les indications et I'intérét de la biopsie rénale chez les
patients trés agés (plus de 80 ans) sont peu nombreuses. De plus aucune étude n'a analysé le pronostic et la survie
des patients trés agés ayant subi une biopsie rénale.

Méthodes. Tous les patients consécutifs de plus de 65 ans chez lesquels a été réalisée une biopsie de rein natif
entre 2004 et 2016 dans notre centre ont été inclus. Les données des patients de plus de 80 ans (trés agés) ont
été comparées a celles des patients dont I'age était compris entre 65 et 80 ans (agés). La survie a long terme des
patients trés agés a également été étudiée.

Résultats. 206 patients ont été inclus, 160 patients agés et 46 patients trés agés. Il n'a pas été observé de
différence significative concernant les caractéristiques, la présentation rénale, le taux de complication et les
diagnostics histologiques établis entre les patients dgés et les patients trés agés. L'insuffisance rénale aigue et le
syndrome néphrotique étaient les principales indications de la biopsie rénale. La glomérulonéphrite
extramembraneuse et la néphropathie hypertensive étaient les diagnostics histologiques les plus représentés chez
les patients trés agés. La survie des patients trés agés était de 73.1%, 50.6% et 21.8% a 2, 4 et 6 ans aprés la
biopsie, respectivement. La survenue d'un décés précoce était associée a un rapport protéinurie/créatininurie plus
important et tendait a étre plus fréquente chez les patients dialysés au moment de la biopsie. 67.4% des patients
tres agés présentaient une néphropathie potentiellement accessible a un traitement et 40% ont débuté un
traitement immunosuppresseur. La survie des patients présentant une néphropathie potentiellement accessible a
un traitement semblait meilleure que celle des autres patients.

Conclusion. La biopsie rénale semble étre un geste fiable et utile pour établir un diagnostic néphrologique chez
les patients trés agés. Nos résultats suggerent que la biopsie rénale permet le diagnostic et le traitement de
pathologies rénales réversibles, dont I'évolution se fait vers I'insuffisance rénale terminale ou le décés en I'absence
de traitement spécifique.

Mots-clés : biopsie rénale, patients agés, pronostic

Renal biopsy in very elderly patients (over 80-years old): clinical presentation,

histological diagnosis and long-term outcome.

Background. In consequence to increased life expectancy, the proportion of elderly patients referred to
nephrologists is growing. However, data regarding the indications of renal biopsy (RB) in very elderly patients (VE)
over 80-years old are limited. Especially, data on the long-term outcome of elderly patients that underwent RB are
lacking.

Methods. All patients over 65-years old that underwent native RB between 2004 and 2016 in our center were
included. Among the 206 included patients, those over 80-years old (VE, 46 patients) were compared to those
aged 65-80-years old (160 patients). The short and long-term outcome of the VE group was extensively examined.
Results. Baseline characteristics, renal presentation, safety of procedure and RB-related diagnosis were not
different between VE patients and 65-80 years-old patients. AKI and nephrotic syndrome were the most frequent
renal presentation in both groups. Membranous glomerulonephritis and hypertensive nephropathy were the first
histological diagnosis in VE patients. Survival of VE patients was 73.1, 50.6 and 21.8% at 2, 4 and 6 years after
RB. Early death (<1 year) was observed in 10 VE patients and was associated with a higher proteinuria to
creatininuria ratio and tended to be associated with a more frequently dialysis need at RB. Of the 46 VE patients,
31 (67.4%) were diagnosed with a potentially reversible disease, of whom 17 (40%) were started on
immunosuppressive regimens. Survival of patients with a reversible renal disease tended to be better than those
with other diseases. Survival of those that received immunosuppressive regimens or with hematological-related
kidney diseases were comparable to those without.

Conclusion. RB appears as a safe and valuable procedure to assess diagnosis of kidney disease in VE patients.
Our data suggest that RB is critical for the identification and treatment decision of patients with potentially
reversible diseases, which usually evolve to end stage renal failure or death without specific treatments.

Keywords : renal biopsy, very elderly, prognosis
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