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La biopsia renale:

.........indicazioni e pratica ancora

molto variabili nel mondo

«biopsy policy»

e Momento dell’'osservazione

* Mancanza di registri esaustivi

* Dati epidemiologici di riferimento
* Stato socioeconomico

* Indicazioni eterogenee
 Mancanza di linee guida condivise

Importante variabilita di incidenza delle
glomerulonefriti nei diversi registri
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La biopsia renale cardine della diagnostica delle malattie renali:

ceeereneenen.. COSA € Cambiato negli anni?
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...ein Cina?

Kitdney

Diseases

Original Paper

Review Article

Kidney Dis 2018;4:10-19
DOI: 10.1159/000484717

Changes in the Spectrum of Kidney Diseases:
An Analysis of 40,759 Biopsy-Proven Cases from
2003 to 2014 in China

Renal Biopsy Registry of the National Clinical Research Center of Kidney

Diseases in Jinling Hosp, Nanjing, China
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The Spectrum of Biopsy-Proven Glomerular Disease in China:

A Systematic Review

[ Chinese Medical Joumal | March 20, 2018 | Volume 131 | Issue 6

23 studi; 176.355 pazienti
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KIDNEY BIOPSY MODALITIES AND INDICATIONS

1: Information on the corresponding Nephrologist

KIDNEY BIOPSY MODALITIES AND INDICATIONS

2: Questions for Centers performing kidney biopsies in adults

KIDNEY BIOPSY MODALITIES AND INDICATIONS

3: Questions for Centers performing renal biopsies in children

KIDNEY BIOPSY MODALITIES AND INDICATIONS

4: Questions for Centers performing renal biopsies in transplanted kidneys (adults and children) =/
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La biopsia renale: competenza del nefrologo o del radiologo?

Who Should Perform the Percutaneous Renal Biopsy: A
Nephrologist or Radiologist?

William L. Whittier and Stephen M. Korbet ggaﬂjggs in Dialysis—Vol 27, No 3 (May-June) 2014 pp

8. Who performs the biopsies in your Institution? (tick all boxes that apply) s
. The MNephrologist oo
40.0%
The Urologist 30.0%
The Radiologist 00
10.0%

The Nephrologist in collaboration with the Radiologist 0.0% — I

The Nephrologist The Urclogist The Radiologist  The Nephrologist in
collaberation with the
Radiologist

Trend in riduzione delle biopsie eseguite da nefrologi

da circa il 95% negli anni 90 a <50% di oggi (casistica norvegese 13%)
Clin | Am So:? Nephmrl 7: 1591-1597, 2012. doi: 10.2215/CJN.02150212

tendenza ad usare aghi piu piccoli
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La biopsia renale: nefrologo o radiologo?

A retrospective analysis of complication
and adequacy rates of ultrasound-guided native

and transplant non-focal renal biopsies Abdom Radiol (2018) 43:2183-2189
https://doi.org/10.1007/s00261-017-1405-z

Table 1. Statistically significant variables

Variable p value

Lower adequacy with 1 biopsy pass compared to 2-6 passes < 0.001

Higher adequacy rates with male patients 0.04

Patients who developed major complications had lower pre-procedure serum hemoglobin compared to patients < 0.001
with no complications or minor complications

Patients who developed major complications had higher serum creatinine compared to patients who had no 0.048
complications, minor complications, or life-threatening complications

Lower serum albumin in patients with major or life-threatening complications compared to no complications or 0.03

minor complications
igher number of biopsy cores provided to pathology with nephrology-performed biopsies compare
ology-performed biopsies

More glomeruli per case w hgn proudurL was purformud by mphroloev Lomparcd to rddlolog\ < 0.001
Lower number of glomeruli \\uh lmnspldnl kldllt}b wmpdrud to native kidneys < 0.001
For a left native renal biopsy, the mean depth from the skin to the kidney was different comparing patients with 0.04

an adequate sample vs. an inadequate sample

Nefrologo 43% delle biopsie: maggiore numero di glomeruli (19.8 vs 23.5) e di frustoli (2.9
vs 3.7)

UGUALE INCIDENZA DI COMPLICANZE SIA MINORI CHE MAGGIORI



La sedazione nella biopsia renale pediatrica:

tecniche variabili a seconda della singola realta locale

Variation in Procedural Sedation Practices

Among Children’s Hospitals Howital Pediatrics 2015:5;148

TABLE 1 Providers of Procedural Sedation for Painful and Radiologic Procedures

Procedure PH, n (%)* Anesthesiologist, Pediatric Emergency Other, Mo Procedural Unknown,
n o) Physician or Intensivist, n (%) n (%) Sedation Given, n (%) 1 (%)
Renal biopsy 4(8) 27 (56) 8 (17) 2 (4) 0 7(15)
TABLE 3 Agents Used for Procedural Sedation During Painful and Radiologic Procedures
Procedure Ketamine Fentanyl and Nitrous Oxide Oral or IV Propofol General Other®
Midazolam Midazolam Anesthesia
i [@a)e i1 (O] i %) n [Bi) (%) i1 (%) 1 (%)
Renal biopsy 4 (22) 2 (11) 0 (0) 0 (0) 8 (44) 4 (22) 0 (0)
Pediatr Transplantation 2016: 20: 372-377 © 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd

Pediatric Transplantation
DOT 101111 per 12680

Deep procedural sedation by a sedationist
team for outpatient pediatric renal biopsies
Fentanyl 1 pg/kg dose IV (max 50 pg)

Dopo 5 minuti propofol 3 mg/kg IV push lenti fino a
sedazione

Quindi propofol in infusione a 5-6 mg/kg/h

Lidocaina locale (1%)

In alcuni anche Ketamina (0.5-1
mg/kg IV)

Oppure

Methohexital 1-2 mg/kg IV
seguito da 1-3 mg/kg/h



| rischi della biopsia renale

doi: 10.1093/ckj/sfx012

ckj I

ORIGINAL ARTICLE

Original Article

Clinical Kidney Journal, 2017, vol. 10, no. 4, 573-577

Advance Access Publication Date: 15March 2017

Risk factors for bleeding complications after 2563 adulti

nephrologist-performed native renal biopsy

Jennifer S. Lees®, Emily P. McQuarrie®, Natalie Mordi?

Jonathan G. Fox! and Bruce Mackinnon?

Table 2. Major bleeding rate after percutaneous renal biopsy

, Colin C. Geddes?,

Major bleeding type All biopsies (n = 2563) Elective (n = 1499) Emergency (n = 1064) P-value (chi-square)
Overall major bleeding 56 (2.2%) 17 (1.1%) ] <0.001

Transfusion 46 (1.8%) 14 (0.9%) I <0.001
Embolization 9 (0.4%) 2 (0.1%) ] 0.03

Death 1 (0.04%) 1 (0.04%)

Other morbidity 59 (2.3%) 48 (3.2%) d <0.001
Haemoglobin decrease>2 g/L 74 (2.9%) 39 (2.6%) . 0.31

ASA

Obesita

Conta piastrinica
Pressione arteriosa
Proteinuria

Globalmente piu rischiosa la
procedura in emergenza

=) NON AUMENTANO IL RISCHIO DI BLEEDING



La biopsia renale nel bambino € una manovra complessivamente sicura

COMPLICATIONS INDICATIONS

5: Post biopsy survey

Please report data as number of events/number kidney biopsies performed in the last year in your Center

79 P ost biopsy bleeding requiring blood transfusion —_. eﬂQ
Number of events m
Number of kidney biopsies performed ‘_'-:-_ - Qﬂa

IMMUNONEPHROLOGY WORKING GROUP

Severe bleeding requiring angiographic intervention
Number of events
Number of kidney biopsies performed

=

Severs aisecing requining
anuioaraphic niervention

‘'ery severe bleeding r itating nephrect

Number of events
MNumber of kidney biopsies performed RESEARCH ARTICLE
== [ -

S, Ultrasound-Guided Percutaneous Renal

—rr S Biopsy in 295 Children and Adolescents:
o I ., Role of Ultrasound and Analysis of
oo [ one | Complications

PLOS ONE | DOI:10.1371/journal.pone.0114737 December 9, 2014

Number of Interventions
patients kidneys Complications* (%) (%)

Riccabona (1998) [19] 50 n/a
Bilge (1999) [18] 896 n/a
Schwarz (2005) [23] 1670 1.0
Nammalwar (2008) [10] 250 n/a
Sinha (2006) [4] 185 1.5
Sweeney (2006) [14] 65 -

Stratta (2007) [13] 1387 22
Torrez Munoz (2010) [11] 623 0.8
Skalova (2010) [16] 166 -

Printza (2011) [17] 84 -

Tondel (2012) [15] 9288 n/a
Own data 438 13

'n/a — data could not be retrieved; KTP — kidney transplant; interv. — interventional treatment; * rlote: different definitions of complications are used).




Le complicanze artero-venose sono rare

...........DiSOgNa cercarle ................e trattarle
CASE REPORT @

Role of color Doppler ultrasound in the early diagnosis of a major
complication after percutaneous renal biopsy: two case reports

Dolores Ferrara'?® . Francesco Esposito? - Roberta Blasio' - Rosanna Mamone? - Rosa Severino® -
Marco Di Serafino® - Carmine Pecoraro® - Massimo Zeccolini?




Le complicanze artero-venose:

rare ma pensarci anche a distanza

PEDIATRICS ot soumalor <@’
INTERNATIONAL Féiate Socisr

Asymptomatic AVF after renal biopsy 601

Childhood asymptomatic renal arteriovenous fistula 5 years after renal

biopsy

Macroematuria
Ipertensione
Riscontro occasionale

Incidenza FAV 1-10%

risoluzione
spontanea entro 2
anni 95%




Le indicazioni alla biopsia renale nell’adulto:

ERA-EDTA position paper
Renal Biopsy in 2015 - From Epidemiology

. . . Am J Nephrol 2016;43:1-19
to Evidence-Based Indications DO 10.1159/000444026
g
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Indicazioni alla biopsia renale nell’ematuria:

dalla survey ERA-EDTA

62: Isolated microscopic hematuria (> 20 63: Microscopic hematuria associated with
RBC x hpmf) persisting for > 6 months proteinuria < 0.5 g/day/1.73 m2 (UP/UCr
independent of GFR —<0.5 mg/mg) indipendent of GFR

62 e 63: microematuriaisolata o con minima

proteinuria

M Si EBNO OCCASIONALMENTE, valutazione caso x caso

46,9%

ALL ITALY ALL ITALY
MICROEMATURIA ISOLATA MICROEMATURIA + Prot<0.5

61.9% 55,0% 57,1%




PREVALENZA DI EMATURIA NEI CASI SOTTOPOSTI A BIOPSIA RENALE NEI DIVERSI

REGISTRI DELLE BIOPSIE RENALI

Table 1 Prevalence of haematuria and other clinical manifesiations in remal biopsy regsines

First auwthor of Counitry Adulis [snbated Haematuria + Prodeinuria  Nephmtic Acue reral  Acule nephritic
study (reference ) children (a) | heematiria () prokinora (%) (%) gyndroame (%) failure (%) syndioae (%)
Bakr [16] Egypl NI¥ 1006 - - 48 44 | 6

Paripovid [17] Serbia NI¥150 15.8 1 32 1 -

Coppo [18] [1aby MIv432 1.8 il.2 227 53 14

Yin [19] China NI¥15T9 i, b 18 4B - 1534

Husaain [24] LTE NIN3s2 - 16 225 107 B

Barina [21] Croatia MNIV&5 - 308 415 6.2 1.5

Yuen [22] China NIV22 1] b 28 I -

Cowvic [23] R nia MNIV&35 13 - 523 124 219

Zheng [24] China NIV 1419 M A - 394 1 -

Piqueras [25]" LTE NI¥32 £l - - - -

Carvalho [26] Portual | RSR358 - - 42 9.7 93

Earnilb [27] Lelsanon Q0108 168 - 332 94 -

R ivera [2H] Spain 6525491 1.7 - 6.6 139 3.6

Siman [29] France 1 742 19 7 20 1 -

Rychlik T [30] Crech Republic  3206/T08 - 41.4

[hata are preseniad as the percentage of biopsies included in the study showing the clinical mani festation
WY, Mot disterm imed

* Renal biopey regisiry of chiklren with hemasiuria .""dipende dalla politica bioptica



.........non solo macroematuria

526 Pediatr Nephrol (2016) 31:523-533

Table 2 Clinical manifestation and prevalence of macoscopic and microscopic haematuria in patients with glomerular diseases

Clinical manifestation
MACROEMATURIA MICROEMATURIA
[gA nephropathy (IgAN) Occasiomal and recurrent (20 % adults © W % children) § Persistent and recurrent (0 % adults)
Alpart Syndrome Occasional (% unknown) Persistent (100 %)
Thin basement membmne disease (TBMD) Occasional (5-22 %) Persistent (100 %)
C3 glomernuloputhy Occasiomal and recurrent (30 %) Persistent (6882 %)
Crescentic Occasiomal (18 %) Persistent and recurrent (100 %)
Fibrillary Deposit disease Occasional (5 %) Persistent (50 %)
Fibronectin Deposit Disease Occasiomal (% unknown) Persistent (53 %)
Mesangiocapil lary Occasional (9 %) Occasional (64 %)
Myosin heavy chain 9 kidney disease (MYH9Y  Occasional (% unknown) Persistent (% unknown)

Endocapi | Lary Persistent (% unknown) Occasional (% unknown)




Perché 'ematuria € dannosa?

Pediatr Nephrol (2016) 31:523-533
DOI 10.1007/500467-015-3119-1

REVIEW

Haematuria as a risk factor for chronic kidney disease
progression in glomerular diseases: A review
Juan Antonio Moreno' + Claudia Yuste” - Eduardo Gutiérrez” - Angel M. Sevillano® «

Alfonso Rubio-Navarro® « Juan Manuel Amaro-Villalobos' « Manuel Praga" .
Jesiis Egido '

oL s

Oxidative stress Haeme oxygenase-1
Apoptosis Carbon monoxide
Fibrosis Biliverdin
Inflammation Bilirubin
Hypoxia Ferritin
Vasoconstriction Haptoglobin
Tubular obstruction CDI163

Fig. 2 Pathophysiological and defense mechanisms associated with
haematuria



ANCHE L’EMATURIA E’ UN FATTORE DI PROGRESSIONE NELLA IgAN

Remission of Hematuria Improves Renal Survival in P
lgA Nephropathy -3

Angel M. Sevillano,* Eduardo Gutiérrez,* Claudia Yuste,* Teresa Cavero,*

Evangelina Mérida,* Paola Rodriguez,* Ana Garcia,* Enrique Morales,* Cristina Fernandez," : e
Miguel Angel Martinez,* Juan Antonio Moreno,” and Manuel Praga*
J Am Soc Nephrol 28: eee—sees 2017, World ] Nephrol 2015 May 6; 4(2): 185-195
doi: https://doi.org/10.1681/ASN 2017060639 An old and dibated biomarker
A —
“ "ey o N "o a
“1----«---0-—4---'. HA--- 1-"----+|--|---o---,_ [ Phese
0. g "— -y 0.5 '-'Lt---r--------ﬁ--
Poteg L+,
= o e o o e [—
% : '-----4---|----+\\\L-a-\~-ul
E 0.5 = ™ .
= =z
Breslow test 0.03
e 0,0
I ! P T T4 I S A T T T T T T T T T 1 T T T T T
Years o 1 2 3 4 5 & 7 i 9 a 1 12 13 14 15
; Years
H+ 4k 32 21 14
H (13 54 41 32 P- 69 56 40 34
P+ 43 31 22 13

J Am Soc Nephrol 28: ewe-eee 2017 doi: hitps://doi.org/10.1681/A5N.2017010108



Indicazioni alla biopsia renale nella proteinuria:

dalla survey ERA-EDTA

64. Proteinuria >0.5 g/day/1.73 m2 but <0.9 g/day/1.73 m2

Yes
MNo

Occasionally, depending on child characteristics

65. Proteinuria > 1 g/day/1.73 m2 but below 3.5 g/day/1.73 m?

Yes
MNo

Occasionally, depending on child characteristics

64 e 65: proteinuria non nefrosica

mSi BNO OCCASIONALMENTE, valutazione caso X caso

19,6% 20,0%

ALL ITALY

PROTEINURIAO.5-0.9g/day/1.73m2 | | PROTEINURIA 1-3.5g/day/1.73 m2



Quale cut-off di proteinuria per proporre la biopsia ?

Nephrol Dial Transplant (2012) 27: 3186-3190
doi: 10.1093/ndt/gf1750
Advance Access publication 9 January 2012

Renal biopsy criterion in children with asymptomatic constant
isolated proteinuria

Cut off per indicazione alla biopsia renale:
prot/creat 0.5 mg/mg Cr

<0

MGA
Others
FSGS

(non-IgA)
Ig A nephropathy
Membranous nephropathy
Ig(5 nephropathy

Sensitivity (true positive)

0 0.2 04 0.6 0.8 1
1-Specificity (false positive)

Mesangial proliferative glomemlonephritis

Table 3. Clinical status at tl

Group 1
(n=15)

.5 mg/mgCr

14
|
1

= latest follow-ug)

Group 2
(n=29)
>0.5 mg/mgCr
17
12
5
4

Group 1 (n= 15

Group 2 (n=29)

No proteinuria
Mild proteinuria
Heavy proteinuria
Renal insufficiency
ESRD

8 (53%)
7 (47%)

20 (69%)
7 (24%)
1 (3%)

1 (3%)




Indicazioni alla biopsia renale nella sindrome nefrosica:

ceeeeererennenennenneneennsdalla survey ERA-EDTA

66. Nephrotic syndrome at onset
Yes
No

Occasionally, depending on child characteristics

67. Severely corticodependent nephrotic syndrome

Yes

No

Occasionally, depending on child characteristics

68. Corticoresistant nephrotic syndrome (after 6-8 weeks of Prednisone) = MP pulses?

fies

No

66, 67, 68: biopsia nella SN all'esordio,
corticodipendente, corticoresistente

WS ENO OCCASIONALMENTE, valutazione caso x caso

ALL ALL ITALY ALL ITALY

SN ESORDIO SN CORTICODIPENDENTE SN CORTICORESISTENTE



Attenzione alla sindrome nefrosica con microematuria!!

Pediatr Nephrol (2015) 30:445-450
DOI 10.1007/500467-014-2546-9

ORIGINAL ARTICLE *

Analyzed
29 Nephrotic syndrome with hematuria at onset

Renal biopsy criterion in idiopathic nephrotic syndrome
with microscopic hematuria at onset

Taketsugu Hama « Koichi Nakanishi « Yuko Shima « Masashi Sato « 7 = L. . p—
Hironobu Mukaiyvama - Hiroko Togawa » Kivoshi Hamahira - = Minimal Change disease
Ryojiro Tanaka - Hiroshi Kaito - Kandai Nozu - Kazumoto lijima - = .
Norishige Yoshikawa 6= Other glomerular diseases
[ 2]
1=
Q 5fm p—
e
1]
o
o
(=)
£
Q
. 2
Diseases Group 1 Group 2 =
Maximum RBC range]  Maximum RBC range 2
<20-29/HPF =30-49/HPF
(n=14) (n=15)
MCD 11 2
8(72.7 %) 2 (100 %)
Others 3 13 0 1-4 59 10-19 20-29 30-49 50-99 100-
1(33.3% 5(385 % . . . .
_ (33.3 %) (385 %) Maximum RBC range in urine sgdiment (/HPF)
Focal segmental glomerulosclerosis |
0 (0.0 %)
Mesangial proliferative glomerulonephritis (non-IgA) 2 b
1 (50.0 %) 5(833 %)
IgA nephropathy | 4
0(0.0 %) 0 (0.0 %)
Membranoproliferative glomerulonephritis 2
0 (0.0 %)




E hon dimenticare l'interstizio!

Pediatr Nephrol (2016) 31:1625-1630
DOL 10.1007/500467-016-3374-9

ORIGINAL ARTICLE

Biopsy-proven paediatric tubulointerstitial nephritis

Marianella Howell' (5 + Neil J. Sebire” « Stephen D. Marks” + Kjell Tullus®

lable 2 Clinical signs and symptoms and ultrasound features upon
presentation (N=27)

Feamre MNumber Percentage
Asymptomatic 1 4
Genersl ymptons ~ e * Drug related: FANS, antibiotici
Malaise S0 19 7 « Infection related: tutti gli agenti
— 9% " * Immune related: IBD
Fever 1 41 . |d|opat|c
Loin pain 9 33
Arthralgia 6 2 * Granulomatous
Ilj}'t[;cnj:ns[nn i :z ° TINU
Razh 4 15
Oliguria 4 15
Oedema 3 1 . .
e =T — Labc.)raltorlo. aspecfico
AR \ - \\ : s Proteinuria tubulare
eye 3
Photophobia P‘(\ 0(0(\6 5 33 NAG
Ocular pain 5\(\ 2 7
Decreased visual a:u[ﬁ' 1 13
Ultrasound poco altro
Normal 12 44
Increased echogenicity 1 41
Kidney enlargement 9 33




Possiamo evitare la biopsia renale oggi?

la genetica sostituisce la biopsia renale nella SRNS del bambino?

(i) Gene panel sequencing became technically feasible only
very recently and therefore represents a modern ap-
proach to the diagnostics of SRNS.

Genetic testing in steroid-resistant nephrotic syndrome: when (ii) It was discovered very recently that in SRNS with onset
and how? before 25 years of age, there is a very high likelihood to
successfully reveal a causative mutation [49].

(iii) Mutation analysis will provide the patient and families
with an unequivocal cause-based (etiologic) diagnosis,
potentially enabling etiology-based ‘personalized’ clin-

Lysosome'

Actin regulation b
Rho/Rac/Cdca2

Slit membrane

Mutation analysis may allow avoidance of a renal biopsy
procedure.

Mutation analysis may revea
amenable to treatment, as exemplified by rare genetic
 ntegin/taminin | Endothelial Cell forms of SRNS that can be treated with coenzyme Q,,
(Figure 4).

(vi) Clinical, epidemiologic, and treatment studies should
always attempt to reveal the etiologic type of SRNS by
identifying any causative mutation in a monogenic
gene, in order to stratify those cohorts according to

A SURPRISINGLY HIGH FRACTION OF
EARLY-ONSET SRNS IS CAUSED BY
MONOGENICMUTATIONS

_ 60 ‘etiologic’ criteria. Study data should not be obscured
£ 60.0 Qs y - : ¢ : - nin?
£ g0l T p——— by generating an unspecific ‘genetic burden analysis
§ s00 || tfeniilec(fur.cach yoar.cf age ot onset) that does not take the action of Mendelian (monogenic)
B 450 === trendline (equation: y =35.84e0.094x)

P genes and mutations into account.

o (vii) Clear definition of the ‘monogenic landscape’ in large
20 | . cohorts of patients with SRNS will help further unravel
= the puzzle of pathogenic pathways of SRNS.
10:0

5.0 |

Percentage of families with molecular

(viii) Specific disease-causing mutations from patients with
SRNS may be studied in cell-based and animal model
systems to develop ‘personalized’ treatment approaches.

© T N ® € W © ~ ©® O 0 T N O ¥ W © N~
————————

Age of onset [years]



Possiamo evitare la biopsia renale oggi?

e ____________________________________|
Pro: Urine proteomics as a liquid kidney biopsy: no more

kidney punctures!

la proteomica

Con: Kidney biopsy: an irreplaceable tool for patient

management in nephrolo
Nephrol Dial Transplant (2015) 30: 532-537 & P 8y

Nephrol Dial Transplant (2015) 30: 531-532
Harald Mischak'? Richard J. Glassock

Moderator’s view: Will ‘modern’ urine proteomics replace

‘old-fashioned’ renal biopsy?

Nephrol Dial Transplant (2015) 30: 538-540

Jiirgen Floege

Table 1. Comparison of benefits and potential pitfalls of a renal biopsy versus the urine proteomic approach in the diagnostic work-up of renal disease

Renal biopsy the facts

Invasive procedure
Has been key in defining disease entities

Allowed the development of classifications within a disease entity with prognostic

and therapeutic implications

Allows examinations with multiple techniques

Can be combined with new techniques such as laser-capture mass
spectrometry and transcriptomic analysis

Allows monitoring of disease if performed repetitively

Alters diagnosis in 60% and therapy in 35%

Suffers from sampling error and inter-observer disagreement

Short-term effects of periprocedural behaviour (e.g. diet, exercise): unknown
but unlikely

Provides a snapshot only (however, in particular in transplants, may be done
repetitively)

Mortality 0.007%, major complications 2.2%

Expensive procedure

«much needs to be done

Urine proteomics  LNE promises

Non-invasive procedure
Can identify known disease entities
Currently not well established

Allows examinations with multiple techniques

Can be combined with other techniques such as specific biomarker
detection, e.g. by ELISA techniques

May allow monitoring of disease response to therapy

Unknown

Little pre-analytical error and no observer bias;

Little inter-observer disagreement, at least in selected laboratories
Short-term effects of periprocedural behaviour (e.g. diet, exercise):
unknown

Provides a snapshot only (but can be done repetitively)

No associated risk
Expensive test

ceveue........before urine proteomics can become a routine adjunct method to a kidney biopsy»




