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Stage COG (pre-chemotherapy) SIOP (post-chemotherapy)

Tumor is limited to kidney and is completely Tumor limited to kidney or surrounded with fibrous pseudocapsule if outside

resected the normal contour of the kidney, the renal capsule or psendocapsule may be
infiltrated with the fumor, but it does not reach the outer surface, and it 1s
completely resected (resection margins “clear™)

Eenal capsule infact, not penetrated by fumor The tumor may be protruding (bulging) info the pelvic system and “dipping™
into the ureter, but it 15 not infiltrating their walls

I No tumor mvasion of veins or lymphatics of The vessels of the renal sinus are not involved. but intrarenal vessel

renal sinus involvement may be present.

No nodal or hematogenous metastases Fine needle aspiration or percutaneous core needle biopsy (“tru-cut™) do not
upstage the tumor. The presence of necrotic tumor or chemotherapy-induced
changes in the renal sinus/lilus fat and/or outside of the kidney should not be
regarded as a reason for upstaging a tumor

Mo prior biopsy

Negative margins

Tumor extends beyond kidney but completely The tumor extends beyond kidney or penetrates through the renal capsule

resected and/or fibrous psendocapsule imnto penirenal fat but 1s completely resected
(resection margins “clear™)

Tumor penetrates renal capsule The tumor infiltrates the renal sinus and/or invades blood and Iymphatic

I vessels outside the renal parenchyma but if is completely resected

Tumor 1n lymphatics or veins of renal sinus

The tumor infilirates adjacent organs or vena cave buf 15 completely resected

Tumor in renal vein with margin not mvolved

No nodal or hematogenous metastases

Negative margin
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Residual tumor or nonhematogenous metastases | Incomplete excision of the tumor which extends bevond resection margins
confined to abdomen (gross or microscopic fumor remains postoperativelv)
" Involved abdominal nodes Any abdominal lymph nodes are nvolved
Peritoneal contamination or fumor implant Tumor rupture before or infraoperatively (irrespective of other criteria for
staging)
Tumor spillage of any degree occurring before or | The tumor has penetrated through the peritoneal surface
duning surgery
(Gross residual fumor in abdomen Tumeor implants are found on the peritoneal surface
Biopsy of tumor (including fine needle The tumor thromb1 present at resection margins of vessels or ureter,
aspiration) prior to removal of kidney transected or removed piecemeal by surgeon
Resection margins mvolved by tumor or The tumor has been surgically biopsied (wedge biopsy) prior to preoperative
transection of tumor during resection (1.e. chemotherapy or surgery
piecemeal excision of tumor)
The presence of necrotic tumor or chemotherapy-induced changes in a lvmph
node or at the resection margins should be regarded as stage II1
v Hematogenous metastases or spread beyond Hematogenous metastases or spread beyond abdomen
abdomen
Bilateral renal tumors Bilateral renal fumors
v Each side’s tumor should be substaged Each side’s tumor should be substaged separately according to the above
separately according to the above criteria criteria
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EE4A vincristine and dactinomycin

DD4A vincristine, dactinomycin, doxorubicin and possibly radiation
therapy

I vincristine, dactinomycin, doxorubicin, cyclophosphamide,
and etoposide

M vincristine, dactinomycin, doxorubicin, cyclophosphamide,
and etoposide

rUH-1 vincristine, dactinomycin, doxorubicin, cyclophosphamide,
carboplatin, and etoposide

UH2 vincristine, dactinomycin, doxorubicin, cyclophosphamide,
carboplatin, etoposide, and irinotecan

vincristine/irinotecan vincristine and irinotecan in conjunction with revised UH-1 or

window therapy UH-2 depending on response
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Patient age

Tumor weight

Stage, histology

LOH at both Rapid lung nodule Chemotherapy Radiation therapy

lp and 16q  response regimen

< 2 yIs <550g LFH Any N/A None None

< 2 yIs =550g I FH None N/A EE4A None

= 2 yrI8 Any I FH None N/A EE4A None

Any Any I FH None N/A EE4A None

Any Any LFH LOH* N/A DD4A None

Any Any 11, FH LOH* N/A DD44A None

Any Any 1II. FH None Any DD4A Local

Any Any 1II. FH LOH* Any M Local

Any Any IV.FH None Yes DD4A Local

Any Any IV.FH None No M Local, lung
Any Any IV.FH LOH*® Any M Local, lung
Any Any LFAorDA Any Any DD4A Local

Any Any II-IT1 FA Any Any DD4A Local

Any Any I-II CCSK Any Any I Local (T omitted for stage I)
Any Any II-I1I. DA Any Any rfUH-1 Local

Any Any IV CCSK Any Any rUH-1 Local

Any Any IV ERTK Any Any RTK Local

Any Any IV_FA or DA Any Any UH-2 Local, lung

This risk-stratification schema was modified from an existing nisk stratification (Jeffrey et al 2014) and COG ARENQ534.

*The detection of LOH at chromosomes 1p and 16q 1s optional if not applicable.
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S PR ",f » 2L 32 {7 neo-adjuvant cgemotherapy

2. Nephrectomy: on day 0 of week 0.

3. For “biopsy only” patient, definitive surgery is undertaken at week 7 or week 13
after preoperative chemotherapy.

4. Chemotherapy should be administered within 14 days post-nephrectomy.

5. Week 1 =day 7 post nephrectomy.

6. Newborns and all <12 months old require a reduction in chemotherapy doses to
50% of those given to older children.

7. RT: over 5-7 days after nephrectomy
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1.
2.
3

Synchronous bilateral Wilms tumor

Wilms tumor in a solitary kidney

Extension of tumor thrombus in the inferior vena cava above the level of the hepatic
veins

Tumor involved contiguous structures whereby the only means of removing the kidney
tumor requires removal of the other structures (e.g. spleen, pancreas, or colon but
excluding the adrenal gland).

Inoperable Wilms tumor

Pulmonary compromise due to extensive pulmonary metastases
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Stage I-IV bilateral Wilms tumor (BWT) with biopsy revealing favorable histology or no
preoperative biopsy : stage I-III BWT with focal anaplasia ; stage I BWT with diffuse
anaplasia ; or high-risk, stage ITI-IV unilateral Wilms tumor with contralateral
nephrogenic rest or predisposition svndrome

WEK 1 2 3 4 5 &
VCR v v v v v v
AMD v v
EPI v v

Vincristine (VCR): 0.05 mg/'kg IV push if BW is = 30 kg: 1.5 mg/M” IV push if BW is = 30kg
(maximal dose 2 mg) weeks 1 to 6.

Dactinomycin (AMD): 0.045mg/kg IV push over 5 minutes x 1 dose. 1.35 mg/M” if BW is
=30kg (maximal single dose 2.3 mg) on weeks 1 and 4.

Epirubicin (EPI): 1.5mg kg IV infusion over 1-2 hours. 45 mg/M” if BW is =30kg on week 1
and 4.

** Calculating dmg dosage on the basis of surface area probably leads to an overestimation in
infants, so doses usually are calculated according to body weight instead. However, the absence
of any other severe acute toxicities (particularly neutropema) in the current series may indicate
that a 50% reduction of the dose calculated by body weight may be excessive. One option is to
recommend a 33% dose reduction for children age << 6 months.

** Reduction of all drugs for infants to 2/3 of the doses for older children. (infant i 7 FH kg B>

v EEEEREL 13 B

13
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Stage I/FH and stage II / FH: Nephrectomy, chemotherapy using Regimen EE4A
+ reevaluate

WE |1 2 I |4 (5 6 7 (8 |9 10 (11 (12 |13 (14 |15 |16 |17 |18 |19
VCR |v v v v v v v v v v V* v* V*
AMD (v v v v v v v

Vincristine (VCER) 0.05 mg/kg IV push (maximum dose - 2 myg), beginming day 7
post-nephrectomy (week 1) if peristalsis has been established; then weekly for a total of 10 doses.
The dose of vincristine 15 1.5 11'14';_1.-1'«-“[2 IV push for all patients who weigh more than 30 kg, but no
single dose should exceed 2.0 mg.

Vincristine (VCER, V=) 0.067 mg/'kg IV push (maximum dose - 2.0 mg) with dactinomycin at
weeks 13, 16 and 19. The dose of vincristine is 2.0 mg/M?* IV push with dactinomycin for all
patients who weighed more than 30 kg, but no single dose should exceed 2.0 mg.

Dactinomycin (AMD) 0.045 mg/kg/dose IV push (maximum dose - 2.3 mg), beginning within 7
days post-nephrectomy (during week 0), and then at weeks 4, 7, 10, 13, 16, and 19. The dose of
dactinomycin is 1.35 mg/M? for all patients who weighed more than 30 kg, but no single dose
should exceed 2.3 mg.

Chemotherapy guidelines (INote: The day of nephrectomy will be considered day 0; the first
dose of chemotherapy will be measured in days from that 5ta.111.11g point_ ) No duse of
dactinomycin should be initiated if the absolute neutrophil count 1s <1000/ ‘mm’ or the platelet
count is <100.000/mm".

14
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Stage IIL / FH: Stage I/ Focal or diffuse anaplasia: Stage Il or III / Focal anaplasia:
Mephrectomy, abdominal irradiation, chemotherapy using Regimen DD-44

| reevaluate

WE |1 2 13 4 (5 |6 (7 |8 |9 10 |11 (12 |13 (14 (15 |16 (17 |18 |19 |20 |21 |22 |23 (24 |25
VCE |w v v v (v v v v v |w N s E W NE
AMD |w v W W v
EPI. W W e N

Vincristine (VCE) 0.03 mgo'kg I'V push (maximum dose - 2 mg), beginning dav 7
post-nephrectomy (Wweek 1) if peristalsis has been established. then weekly for a total of 10 doses.

The dose of vincristine is 1.5 mg/M* IV push for all patients who weighed more than 30 kg. but
no single dose should exceed 2.0 mg.

Vincristine (VCE, V=) 0.067 mg'kg TV push (maximum dose - 2 mg:) with dactinomycin or

epimubicin at weeks 13, 16, 12, 22 and 25. The dose of vincristine is 2 'I]mg,M IV push for all

patients who weighed more than 30 kg, but no single dose should exceed 2.0 mg.

Dactinomycin (AMDY) 0.045 mg/'kg/dose I'V push (maximmm dose - 2.3 myg), beginning within 7

davs post-nephrectomy (during weelk 0), and then at weeks 7. 13, 19 and 25 The dose of

dactinomycin administered at week 7 should be decreased by 50% (0.0225 mg'kg/dose) if whole

lung or whole abdomen radiation therapy has been given. The dose of dactinomycin is 1.35
mg/M* for all patients who weighed more than 30 kg, but no single dose should exceed 2.3 mg.

The dose of dactinomycin administered at week 7 should be decreased by 50% (0.675 mg,-’]x-‘[zj if
whole lung or whole abdomen radiation therapyv has been given.

Epirubicin (EPI) 1.5 mg'kg IV infusion owver 1-2Zhours, is given at weeks 4 and 10; subsequently,
1.0 mg/keg IV push is given at weeks 16 and 22. The dose of epirubicin administered at week 3

should be decreased by 5

22 is 30 mg/M? IV push for all patients who weighed more than 30 kg. The dose at week 4

should be decreased by

been given.

0% (0.75 mg'kg) if whole lung or whole abdomen radiation therapy has
been given. The dose of epirubicin at weeks 4 and 10 is 45 mg/M? IV push, and at weeks 16 and

50% (225 mg.-‘]v[z} if whole Inng or whole abdomen radiation therapy has

15
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a. Chest CT will be performed on all Stage IV patients with lung metastases at study
enrollment and at Week 6.

b. Patients who have complete disappearance of their lung metastases (or who have fissue
confirmation that the nodules do not contain viable fumor) at the Week 6 evaluation will be
considered rapid responders and will continue with DD-44

c. Patients who do not have complete resolution of pulmonary nodules by Chest CT will
undergo pulmonary irradiation and will be switched to regimen M (DD4A vanation with
dactinomycin and epirubicin given on the same day and alternating cyclophosphamide and

etoposide)
WE 718 |9 1011 (12 (13|14 (15|16 (17 (1819|2021 (22 |23 |24 25|26 (27|28 |20(30(31
VCE v |V v v |V V* V* V* V*
CTX |v v v '
VP-16" |v v v -
AMD v v v v v
EPI v v v v v

16
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Vincristine (VCR) 0.05mg/'kg (1. ‘.":-mg-"l!"dl 1if BW =30kg). 1v push at weeks 8,9, 11, 12.13.
Maximal single dose 1s 2mg.

Vincristine (VCR, V*) 0.06 7Tmg/kg (2mg/M-” if BW =30kg) at weeks 16, 22. 28, 31. Maximal
single dose 1s 2mg.

C}'(‘lﬂphﬂiphﬂlﬂiﬂl!s {EZTI% and Mesna with Etoposide (VP-167): days 1-5. at weeks 7, 10, 19,
25.
Admimistration schedule:
-2 to 0 hr: Hydration at a rate of 200ml/M? /hr for 2 hours with D5 1/4 NS, IVF.
Otolhr: CTX® 14.7 mg'kg (440mg/M" if BW =30kg) ~ Mesna 3mg/kg in 200mi/M” D5
1/2 NS IV infusion for 1 hour.

1-2 hr: VP-16° 3.3mgkg in 200 ml NS /M* IV over 1 hr (100mg/M” if BW =30 kg)
3,6.9hr: Mesna 3mg/kg (or 90mg/M" 1f BW =30kg) in 10ml NS IV infusion 15 min , g3h

for 3 doses. C'-u:nntmue hydration at 150ml/M*/hr for 6 hours with D5 1/2 NS
0-22 hr: D5 1/2 NS at 1000 ml/M® (total)
22-23 hr: same as —2 to 0 hrs.
Dactinomvcin (AMD): 0.045mg/kg per dose, IV over 15 minutes. {1_351:|1g.-']'v13.-"d+:r5e if BW = 30
kg). (maximal single dose 2.3 mg) at weeks 13, 10, 22, 28, 31. Consider dose reduce by 50% at
week 16, if delayved ET has been feasible at week 13.

Epirubicin (EPI): Img/'kg IV in 200 mUM-* D5 1/2 NS, IV infusuin over 1-2 hours (30 mg/M? if
BW =30 kg) at weeks 13, 16, 22, 28, 31. Dose should be reduced by 50% at week 16 if delayed
ET has been feasible at week 13.

17
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Stage I-II1 / Clear cell sarcoma of the Kidney(CCSK) : Nephrectomy, abdominal irradiation
using 1080 cGy for Stage IT & III patients, whole lung irradiation for patients with pulmonary
metastases, chemotherapy with vincristine, epirubicin, etoposide, cyvclophosphamide and mesna

using Regimen I (see below).

WK 1 |2 |13 [4 |5 7 |8 |9 |10 |11 (12 |13 (14 |15 (16 (17 |18 (19 |20 [21 |22 [23 |24 |25
VCR v |v |v v o [v o [v v v vo|v [WEFEVE v* v*
EPI v v v v v
CTX v v v v
CTX v v v v
VP-16" v v v v

Vincristine (VCR) 0.05 mg/kg IV push (maximum dose - 2mg.), beginning dav 7/

post-nephrectomy (week 1] if peristalsis has been established, then at weeks 1-3, 5-9, 11-12. The
dose of VCR 15 1.5 mg M IV push for all patients who weighed more than 30 kg but no single

dose should exceed 2.0 mg.

Vincristine (VCR. V=) 0.067 mg/kg IV push (maximum dose - 2 mg) at week 13, 14, 19, 25

The dose of VCR 15 2.0 mg/M-~ IV push for all patients who weighed more than 30 kg.. but no

single dose should exceed 2.0 mg.

Epirubicin (EPI) 1.5 mg'kg IV infusion over 1-
The dose of EPI administered at week 7 should be decreased by 50% (0.75 mg/kg) 1f whole lung

2 hours, 1s given at weeks 1, 7, 13, 19 and 25.

of whole abdomen radiation therapy has been given The dose of EPT at weeks 1, 7. 13, 19 and
2515 45 mg/ M IV push for all patients w lm weighed more than 30 kg. The dose at week 7
should be decreased by 50% (22.5 mg/M"~ } if whole lung or whole abdomen radiation therapy has

been given.

18
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Cyclophosphamide (CTX?) and Mesna on days 1-3, with Epirubicin (EPI) day 1. at weeks 7,

13, 19 25

Administration schedule:

-2 to 0 hr: Hydration at a rate of 200 mI/M* /hr for 2 hours with D5 1/2 NS IVFE.

Otolhr: CTX' 147 mgkeg (440 mg/M” if BW =>30kg) + Mesna 3 mg/kg in 200 ml/M~
D5/ 1/2 NS IV infusion for 1 hour

1-2 hr: EPI: 1.5mg/kg IV in 200 mI/M* D5 1/2 NS. iv over 1-2 hours (45 mg/M? if BW
=30kg) at day 1

if BT has been given, or at week 19 if dela"wed tumor resection and RT is feasible at week 13.

3,6.9hr: Mesna 3 mg'kg (or 20 mg MTiIfBW = 30kg) 1in 10ml NS 1v infusion 15 min | g3h
for 3 doses on days 1-3. Continue hydration at 150 ml/M?/hr for 6 hours with D5 1/2
NS.

0-22 hr: D5/% NS at 1000 mU/M’ (total)

22-23 hr: same as -2 to 0 hrs.

Cyclophosphamide (CTX®), and Mesna with Etoposide(VP-16%) on days 1-5. at weeks 4. 10,

16, 22

Administration schedule:

-2 to 0 hr: Hydration at a rate of Eﬂﬂﬂﬂ-'}.f /hr for 2 hours with D5 1/4 NS, IVE ]

Otolhr: CTX 147 mg'kg (440mg/M” if BW =30kg) + Mesna 3mg/'kg in 200mlM" D5

1/2 NS IV infiasion for 1 hour i i
1-2 hr: VP-16° 3.3 mg/'kg 1n 200 ml NS /M IV over 1 hr (100 mg/M™ 1if BW =30 kg)
3,6.9 hr: Mesna 3 mg'kg (or 90 ulg.-T.fI2 if BW =30kg) in 10ml NS IV infusion 15 min ., g3h
for 3 doses on days 1-5. Continue hydration at150 mlM? for 6 hours with D35 1/2 NS
D5 1/2 NS at 1000 mi/M? (total).

-22 hr:
2-23 hr: same as —2 to O hrs.

19
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Stage I-IV / Rhabdoid tumor of the kKidney: Nephrectomy, radiation therapy and chemotherapy
with cvclophosphamide, mesna, etoposide and carboplatin

Babies <12 months of age should receive ONE-HALF of the recommended doses of all
chemotherapeutic agents, as calculated on the basis of body weight. Full doses of
chemotherapeutic agents should be administered to those patients when the child is = 12 months

of age.

WK L2314 (516|789 [10(11]12(13|14|15(16|17|18|19|20(21 221232425
CBPF | v v v v v v

VP-167( v v v v v v

CT3 v v v

Carboplatin {[ZEPI} 16.7 mg/'kg/day x 2 daés IV infusion over &0 minutes at weeks 1. 4. 10, 13.
1922 The dose of carboplatin 1s 500 mg/M"/day x 2 days for all patients who weighed more
than 30 kg.

Etoposide (VP-16) 3.3 mg/kg/day x 3 days in 200 mUM” of D5 1/2 NS as an IV infusion over
60 minutes daily 1s given at weeks 1, 4. 10, 13, 19, 22 after carboplatin infusion. The dose of
etoposide is 100 mg/M~/day x 3 days for all patients who weighed more than 30 kg

Cvclophosphamide (CTX?) 14.7 mg/kg/day x 4 days (or 5 days) in 200 mI/'M* of D5 1/2 NS as
an IV iﬂfusmﬂ over 00 minutes daily 1s given at weeks 7, 16, 25. The dose of cyclophosphamide
15 440 mg M fday x 5 days for all patients who weighed more than 30 kg

Mesna 3 mg'kg/dose x 4 doses in 10 ml IV over 15 minutes x 5 days, given after _
cyclophosphamide, at weeks 7, 16, and 25. The dose of mesna should be 90 mg/M-/dose x 4
doses x > days for all patients who weighed more than 30 kg. 20
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Histology
Favorable | Focal anaplasia | Diffuse anaplasia | Clear cell sarcoma | Rhabdoid tumor
Stage I 0 10.8 10.8 10.8 10.8/19.8*
I 0 10.8 10.8 10.8 10.8/19.8*
III 10.8 10.8 19.8 10.8 10.8/19.8*
IV Based on abdominal stage and histology

* For patients aged > 1 vear old

1. All patients except stage I and IT favorable histology are irradiated.

2. Focal and diffuse anaplasia are distinguished in that Stage III diffuse anaplasia gets a higher
doze

3. Whole lung RT is given only if pulmonary nodules are not in CR after week 6.

4. RT should start by day 10 post-op and not later than day 14.

5. Boost small areas of gross lung metastasis to 20 Cy.
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