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Childhood idiopathic nephrotic syndrome

= Diagnosis based on clinical presentation, low plasma albumin
and heavy proteinuria

= Renal function normal
= Highly responsive to corticosteroid therapy

= 80% develop disease relapses
= Frequently triggered by URTI

= 50% develop frequent disease relapses needing the use of
more potent immunosuppressive therapies e.g.
cyclophosphamide, ciclosporin, MMF, rituximab



ISKDC regimen

* Prednisone (Prednisolone) 60mg/m? (max 80mg) daily for 4
weeks followed by 40mg/m? (max 60mg) on alternate days for
4 weeks

= Has been the ‘gold standard’ regimen against which all others
have been compared



THE COCHRANE
COLLABORATION®

Treatment of the presenting episode of SSNS

Analysis 1.1. Comparison | Steroid therapy in first episode of nephrotic syndrome: comparisons with
ISKDC standard therapy, Outcome | Number of children relapsing by 6 months.

Review: Corticosteroid therapy for nephrotic syndrome in children

Comparison: | Steroid therapy in first episede of nephrotic syndrome: comparisons with ISKDC standard therapy

Outcome: | Number of children relapsing by 6 months

Study or subgroup Experiment Control Risk Ratio Weight Risk Ratio
M- M-
H.Random,95% H.Random 95%
n/N n/N Cl Cl
| Duration: | month versus 2 months (standard)

APN 1988 2332 1329 Hil 1000 % 160 101,254 ]
Subtotal (95% CI) 32 29 g 100.0 % 1.60 [ 1.01, 2,54 ]
Total events: 23 (Experiment), |3 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 2.02 (P = 0.043)
2 Duration: 3 months or more versus 2 months (standard)

APN 1993 8/34 18137 — 19.1 % 048024, 096 ]

Bagga 1999 1322 18/23 i 243 % 076 [0.50, [.14]

Jayantha 2002a 5/48 48/74 — 16.4 % 0.16 [ 007 037]

Ksiazek 1995 2572 28/44 = 247 % 055[0.37,080]

Ueda 1988 417 17129 15.4 % 040 [0.16, 1.00]
Subtotal (95% CI) 193 207 - 100.0 % 0.45[0.28, 0.75 ]
Total events: 55 (Experiment), 129 (Control)

Heterogeneity: Tau? = 0.21; Chi* = 1399, df = 4 (P = 001), I> =71%
Test for overall effect: Z = 3.13 (P = 0.0018)
3 Increased dose of predniscne versus standard dose

APN 1993 8/34 18/37 — 15.8 % 048[0.24,096]

Bagga 1999 13122 18/23 - 20.1 % 076 [ 050, [.14]

Hiracka 2000 10/30 18/30 —= 17.4 % 056 [031, 1.00]

Jayantha 2002a 5/48 48/74 - 13.6 % 0.16 [007,037]

Ksiazek 1995 2572 28/44 = 204 % 055[037,080]

Ueda 1988 47 17129 12.7 % 040 [0.16, 1.00]
Subtotal (95% CI) 223 237 - 100.0 % 0.48[0.32,0.71]
Total events: 65 (Experiment), 147 (Control)

Heterogeneity: Tau? = 0.14; Chi? = 1356, df = 5 (P = 0.02); I> =63%
Test for overall effect: Z = 3.65 (P = 0.00026)
Qo5 02 | 5 20

Experiment Control



Problems with Cochrane meta-analysis

col 1s still uncertain. In our study the children were
randombyassigned to one of 3 groups,,w
ccording to a different protocol. The parents had a
certain fluence on asmgnment favourmg protocol
However thenumber of children entered 1ot large
and could not have significantly blased the results.

" Cochrane report and further personal discussion
confirms requirement for properly conducted, large,
double blind, placebo controlled RCT
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| 1°study objective: To determine whether an extended course
of prednisolone increases the time to first relapse

2° study objectives: To determine whether extended therapy
i] reduces relapse rate
ii] reduces frequently relapses or steroid

dependency
iii] reduces the requirement for 2"9/3 line therapies
ST iv] is associated with an increased incidence of
steroid-related adverse events including
;‘: behavioural problems
TH v]ds more cost effective than standard therapy >

Power calculation: 116 per arm required to show 20%
reduction in relapse rate with 80% power and 2p=0.05




Participants

= Children age 1-14y presenting
with first episode of SSNS

= All commenced on open label
prednisolone 60mg/m? for 4w

" Once steroid sensitivity o, B@® |-
. . B - < w ¢ «Q\“ﬁ
established, randomised 1:1 to @ =i h BEC )
standard or extended course S I B
thera py : 3 o % . ) e O &

= Randomisation minimised to ;
ensure equal distribution of Double-blind placebo-controlled

ethnicity (White, S Asian, Other)
and age <5y, >6y)




Protocol

= Regular scheduled study visits to 24m (max
48m)

= _Pocumentation of relapses, treatment,
tateractions with healthcare professio
= Comprehensive clinical assessment

= Questionnaire assessments of behaviour and
quality of life

enbach Child Behaviour Checkii
= (CHU)-9D
sQL

" Cost-effectiveness analysis
" Single DNA sample: GWAS study and others




2005

Pre-MCRN

Paediatric clinical trial activity in District
Hospitals variable but generally sparse

= Particularly for CTIMPs

Involvement of District Hospitals essential for
successful completion of study

Need to convince major funders that the trial
was feasible




Pilot study

* Funded c.£100k @K“'s Kidney Resemroh

\
{
S&Ley)keseachUK
* Endorsed RCPCH

Royal College of
Paediatrics and Child Health



http://www.nkuaweb.org.uk/assets/images/KRUK_Logo__2a.JPG

Pilot study: Aims




Pilot study

Successful in building a collaborative trial network
26 sites fully set up to commence recruitment

First patient recruited August 2006

Total of 55 participants recruited in total of 18 sites
33 boys; mean age 5.5y
39 white, 12 S Asian, 2 mixed race, 2 other

Recruitment significantly enhanced by the evolution
of the NIHR Medicines for Children Research

Network
%ﬁ mctrn

L e b et -


http://www.ukcrn.org.uk/index/training/courses/diseasespecific/mainColumnParagraphs/01/image/mcrn for web.gif

I‘ NIHR Health Technology |

HTA Assessment programme
l funded project

NHS
PREDNOS e ealth Research

MANCHESTER

£0.9m
funding

BIOMEDICAL RESEARCH CENTRE

225 children with newly
presenting SSNS

ISKDC regimen

Prednisolone 60mg/m?/d 4w
Then alternate days 60mg/m? 2w

Total 8 weeks steroids 50mg/m?2 2w
40mg/m? 2w
Then placebo to 16 weeks 30mg/m? 2w
20mg/m? 2w
10mg/m? 2w

Total 16 weeks steroids




First participant randomised 2" August 2011

Dr Shankar and team, City General Hospital, Stoke on Trent




237 randomised in 86 centres

Results: participants

237 randomised

Standard Course

Therapy
N =118

4 weeks

9 participants
steroid resistant

N =109

Extended Course
Therapy

N =119

4 weeks

5 participants
steroid resistant

N=114

ITT population 213
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Results: participants

Standard course Extended course Total

(Total Randomised) (N=118) (N=119) (N=237)
Steroid Sensitive Patients (ITT cohort) N=109 N=114 N=223
Age (mean [SD]) (in years) 4.7 (2.9) 5.1 (3.2) 4.9 (3.1)
Age <5 years 72 (66) 73 (64) 145 (65)
Sex male 78 (72) 68 (60) 146 (65)
Ethnicity: South Asian 21 (19) 23 (20) 44 (20)

White 73 (67) 75 (66) 148 (66)

Other / Not Stated 15 (14) 16 (14) 31 (14)
Open label prednisolone dose (mean [SD])
mg/m2/day 58.5 (5.9) 58.0 (6.8) 58.2 (6.4)




Recruitment in tertiary nephrology centres

Manchester 18

=
o

Liverpool
Nottingham
Bristol
Glasgow
Cardiff
Birmingham
Newcastle
Belfast
Evelina
Leeds
GOS
Southampton

R P W W s~ 01 01 O N 0 ©



Recruitment in district centres

Leicester 16
Gloucester
Blackburn
Bradford
Ashford
Bolton
Kettering
Oxford

Chester, Derby, Rhyl, Lincoln,
Maidstone, Newham, Norwich, Royal
Berks, Portsmouth, Tameside

w >~ A B b 01O O



Results




Primary end point: No difference in time to first

relapse

100% =
[1h]
4 B B4%
©  75%-
B
5
M
L
0 50%-
@
< Extended
(@]
‘g Standard
]
O 25%-
EaL‘s HR 0.87, 95%Cl 0.65-1.17, log-rank p=0.3

0% 1 1 | 1 1 1 1 ] 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time to first relapse (months)
At Risk

Extended: 114 96 76 42 35 26 23 22 20 19 19 18 18 17 17 7 1% 12 9 8 7 7 3 3 3
Standard: 109 92 40 31 24 219 20 19 19 19 18 17 17 15 14 13 11 11 11 10 10 10 & &8 6



Results: secondary end-points

End-point SC (N=109) | EC (N=114) | p value
Total number of relapses 3.61 3.98 0.4
FRNS 50% 53% 0.7
SDNS 44% 42% 0.8
Requiring 2" or 3" line immunosuppressive therapy 56% 54% 0.8
Total prednisolone dose received 5475mg 6674mg 0.07




Adverse effects

Adverse Event

SC group (N=109)

EC group (N=114)

RR (95% Cl)

Cushingoid facies 78 (71%) 83 (73%) 1.02 (0.88-1.19)
Striae 7 (6%) 14 (12%) 1.92 (0.81-4.54)
Hypertrichosis 41 (38%) 45 (39%) 1.05 (0.77-1.45)
Acne 7 (6%) 12 (11%) 1.64 (0.68-3.99)

Increased appetite

103 (94%)

106 (93%)

1.00 -1.07)

Poor behaviour 101 (93%) 94 (82%) Qo (0.82-0. 9)
Glycosuria 14 (13%) 19 (17%) 1.34 -2.48)
Cataract 1 (1%) 1(1%) 0.96 (0.06-15.00)
Abdominal pain 1(47%) 49 (43%) 0.91 (0.69-1.20)

= No difference in Achenbac

n CBC scores




Health economics

Per patient Standard course | Extended course| 95%-€onfidence imterval

Mean QALYs 1.7908 1.8070 /1 0.0162 (-0.0047 to 0.0372)

Mean cost £ 4,369 £ 2,696 N.- £1,672 (- £3,455 to £109)
\ /

sl * Hospital inpatient stay
cheaper
£410 . Hospital emergency visit
cheaper ospital emergency Visits
£380 _ _ o
 Hospital outpatient visits

* 1 QALY (Full health for one year) = £20,000
= Therefore 0.0162 QALY gained from EC is equivalent to £324

= Qverall, the probability of saving cost with EC is 98%



Conclusions 1

= The PREDNOS study has shown no evidence of
clinical benefit of extending initial
prednisolone therapy in SSNS beyond the 8
week regimen described by the ISKDC

= However, the EC regimen was associated with
an increase in generic health benefit and
significant cost savings



Recent studies
http://www .kidney-interr see clinical trial on pages 217 and 225 clinical trial
© 2014 International Socie New Iessons from randomiZEd
see commentary trials in steroid-sensitive
Extendin NePhrotic syndrome: clear N a
i.-evidence against long steroid ths
therapy

Peter F. Hoyer'

random
did not s of illness in

children syndrome
The best initial therapy for steroid-sensitive nephrotic syndrome (SSNS)

Aditi Sinha1, Abh in children is subject to ongoing debate. Systematic reviews and meta- rjeet Mehtas,
Mani Kalaivani® F analyses have concluded that at least 3 months and up to 7 months

of treatment would reduce the number of relapses by 30%. But
'Division of Nephrolog summarizing small underpowered studies cannot eliminate the basic 39’34[’””””‘3” of Pediatrics,
Postgraduate Institute fl Department of Pediatrics,

aws in design. Two well-powered randomized prospective trials now |

Chacha Nehru Bal Chi h | d th its should h oHege Aligarh, India;
SDepartment of Pediat €OMe to the opposite conclusion, and these results should impact the ;. "1/ dia Institute of
Medical Sciences, New Management of children with SSNS.

Deparrmenr Kidney International (2015) 87, 17-19. doi:10.1038/ki2014.354



D Corticosteroid therapy for nephrotic
L syndrome in children: 2015 update

THE COCHRANE
COLLABORATION®

Implications for practice

Prﬂlﬂngatiﬂn of prednismlﬂne [llﬁ‘[‘ap}? beyond two to three months

in the initial episode of SSNS does not reduce the risk of relapse in

studies at low risk of bias whether the same total dose Dfprednisone
is used for short and lmlg durations or whether the total dose

of prednismle is increased with long&r durations of treatment.

The results of a further well L‘lESigI]EL‘l study EVﬂlLlﬂti[]g different

durations and therefore total doses of prednisone are awaited (

PREDNOS Study 2013).




Cochrane meta-analysis

Number of participants who developed a relapse by 12-24m

3 months 2 months therapy Risk Ratio Risk Ratio
Study or Subagroup Events Total nts Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

Risk of Bias
BCDEFG

1.8.1 Low risk of bias for allocation concealment
APM 19493 13 34 24 ar T.0% 0.59[0.36, 0.96]

DROS PILOT 2013 15 20 a7 91% 0.81 [0.85,1.20] T
Bagga 1494 Th 22 21 23 12.0% 0.80[0.60,1.08] T
Yoshikawa 2014 83 122 a0 124 155% 1.05[0.88, 1.26] -
PREDMOS Study 2018 90 114 ar 109 16.9% 099087, 1.13] -+
Subtotal (95% Cl1) kAT 320 604% 0.91 [0.78, 1.06] &
Total events 217 232
Heterogeneity: Tau*=0.01; Chi*=7.591, df= 4 (P =011 F=47%

Testfor overall effect: F=123 (P =022

1.8.2 Unclear or high risk of bias for allocation concealment

leds 1988 A 17 18 29 3.8% 047 [0.22,1.04] e —|
Marero 1996 15 29 13 27 6.3% 1.07[0.63,1.82] E
Satormura 2001 23 36 19 ar 2.9% 1.24 [0.84,1.89] T
Jayantha 20023 16 35 43 53 9.2% 0.56[0.38,0.83] —
ksiazek 1995 36 T2 32 44 11.7% 069 [0.51,0.92 —
Subtotal (95% Cl) 189 190 39.6% 0.78 [0.56, 1.09] -
Total events 95 125

Heterogeneity: Tau®= 0.09; Chi*=11.71, df=4 (P = 0.02}; F= G6%

Testfor overall effect: Z=147 (P=0.14)

Total (95% CI) 506 510 100.0% 0.84 [0.71, 0.99] &
Total events 32 a7

Heterogeneity: Tau®= 0.04; Chi®=23.91, df= 9 (P = 0.004); F= 2% =I:|.1 IZI?E 0?5 é L

Test for overall effect: Z=212 (P =0.03)

Testfor subgroup differences: Chif= 069, df=1 (P=0.41), F=0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (perfaormance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Three months ar more  Two months
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Cochrane meta-analysis
Number of participants developing frequently relapsing SSNS by 12-24m

2 months therapy Risk Ratio Risk Ratio Risk of Bias

0

udy or Subgroup Events Total ts Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
1.6.1 Low risk of bias for allocation concealment
AP 1993 B 7 82% 0.54 [0.23,1.29] — 00008
1093 7 g 21 08% 0.81 [0.40, 2.10] —— 00000060
‘Yoshikawa 2073 T 122 46 124 27.1% 0.99[0.72, 1.38] eaoeeee
PREDNOS Study 2018 5O 114 55 109 31.1% 1.04 [0.81,1.35] eaeeeee
Subtotal (95% Cl) 202 293 77.2% 0.99 [0.82, 1.19]

Total events 118 121
Heterogeneity: Tau®=0.00; Chi#=2.08, df= 3 (F=0.56), F=0%
Testfor overall effect Z=013 (P =040

1.6.2 Unclear or high risk of bias for allocation bias

Morero 1996 3 29 4 77 40% 0.70 (017, 2.84] 7000000
Ueda 1988 3 17 15 29 B3% 0.34[0.12,1.01] 77909008
Jayantha 20023 g 48 26 7O 124% 0.45[0.22, 0.91] —_— 20000
Subtotal {95% CI) 94 126  22.8% 0.45 [0.26, 0.77] -

Total events 14 45

Heterogeneity: Tau®= 000, ChiF=063, df =2 (P =072} F=0%
Test for overall effect: 7= 2.90 (P = 0.004)

Total {95% CI) 386 419 100.0% 0.79 [0.59, 1.06] L2
Total events 132 166
Heterogeneity: Tau®= 006 Chif=1043, df=6{F =011} F=42%
Testfor overall effect Z=1.95(F=01%

Testfor subaroup differences: Chi®=7.25,df=1 (P=0.007), F= 86.2%
Risk of bias legend

(A)Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reparting bias)

(G) Other bias

0102 05 : & 10
Three months or more  Two months




Conclusions 2

" Cochrane systematic review 2017 shows no
penefit in the prolongation of corticosteroids
peyond the 2 month regimen first proposed
oy the ISKDC




PREDNOS study: Outputs

" Oral presentation at ESPN

* Manuscript published in Pharmacoeconomics (IF
3.3)

" Mapping the Paediatric Quality of Life Inventory
(PedsQL™) Generic Core Scales onto the Child
Health Utility Index—9 Dimension (CHU-9D) Score
for Economic Evaluation in Children

= Main data about to be submitted to BMJ

= Combined publication of clinical and health
economic data



PREDNOS study timelines
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Evolution of PREDNOS 2 - URTI and
relapses

" Around 50% of relapses are preceded by an URTI

= |f URTI develops, around 50% chance of a relapse
developing

" [t seems logical that URTI is pivotal and attempts to
ameliorate the URTI driven process are appropriate



® Pre-emptive treatment of relapses

Gulati et al. Clin ) Am Soc Nephrol 2011; 6: 63-69

100 children - FRNS on AD prednisolone (32 on levamisole)

At time of development of URTI randomised to 7 days of
daily prednisolone at same dose
Remained on AD prednisolone

URTI defined as
hinorrhoea, cough

Incidence of URTI-related relapse reduced
Relapse rate reduced by 0.7/y (95%Cl 0.3-1.1: p<0.01)


//upload.wikimedia.org/wikipedia/commons/4/48/India-flag.jpg

Unanswered questions

Utility of this approach in Western children
= Different pattern of URTI — less fever, diarrhoea etc.

Utility in children receiving other therapies

= ciclosporin, tacrolimus, MMF, cyclophosphamide,
rituximab +/- AD prednisolone?

Cost-effectiveness

Adverse-effect risk?
= Particularly effect on behaviour



PREDNOS 2: Primary study objective

" To determine whether a six day course of oral
prednisolone given at the time of URT!]
reduces the incidence of first URTI-related
relapse



PREDNOS 2

360 UK childre
On any long-te

lapses in past 12m)
2SSive regimen

Randomised to
entry

)lacebo arm at study

mence child on 6

Repeated with ¢
month follow-u



PREDNOS 2

= URTI defined as the presence of at
least 2 of the following for at least 24
hours:
= sore throat
= ear pain/discharge
" runny nose
= cough (dry/barking)

= hoarse voice

= fever >37°C (measured using
tympanometric electronic thermometer)



NHS

National Institute for
Health Research P R E D N O S 2

" Primary end-point — development of URTI-related
relapse

" Secondary end points — relapse rate, cumulative
prednisolone dose, adverse events (particularly
behavioural), escalation / de-escalation of
background immunosuppressive therapy

" Quality of Life Assessment
" Formal Health Economic Analysis (Frew, Birmingham)
" DNA sampling



Recruitment

= First participant
2 o recruited 19.3.13

SCOTLEAND

= Total 326 participants
recruited

Londongeerry /
D

NORTHE?
IRELAN
sle of Man

Gal(\)avay o W
Ireland

= 116 sites set-up

" 64 have recruited
participants

" Further sites currently
In set-up

Aeninmn



) Corticosteroid therapy for nephrotic
syndrome in children: 2017 update
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Conclusions

= The PREDNQOS studies have illustrated

" Large scale multicentre paediatric studies in District
Hospitals are entirely deliverable in the UK

» Great willingness of DGH paediatricians to participate

= PREDNOS studies are answering clinically
Important questions

= Results likely to influence future UK (and
international) practice

" Translation into changes in patient care could take
place over a very short time period
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National Institute for
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PREDNOS2 @trials.bham.ac.uk
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