
Results of recent COG trials for renal 
tumors (AREN studies)

Rodrigo Romao MD, MSc, FRCSC
Associate Professor of Surgery and Urology

Halifax, NS



Dome et al. JNCCN, 2021



All Renal Tumors
(& Extra-renal Wilms or Extra-renal/Extra-CNS Rhabdoid)

AREN03B2 Renal Tumor Classification, 
Biology and Banking Study

Very Low 
Risk

Standard 

AREN0532

Higher Risk 
FHWT

AREN0533

Bilateral
and Bilaterally 
Predisposed

AREN0534

Tumor Bank

High Risk 
UHWT, CCSK, 

RTK, RCC

AREN0321

Other 
Low Risk WT
CMN, CN, etc

AREN03B2
Regimen M

Vincristine
Dactinomycin
Doxorubicin
Cyclophospha
mide
Etoposide

Regimen UH1
Cyclophospha
mide
Carboplatin
Etoposide
Vincristine
Doxorubicin
Cyclophospha
mide
Radiation 
therapy

Regimen 
EE4A

Vincristine
Dactinomycin

Regimen 
DD4A

Vincristine
Dactinomycin
Doxorubicin

SURGERY



Very low risk FH WT (AREN0532)

Age < 2 years
Tumor weight < 500g

NO predisposition syndrome
Stage I only

* Had LN sampled

Treated with nephrectomy alone

N=116
4-yr EFS 89.7% (84.1–95.2%)

OS 100%

Fernandez et al., Ann Surg, 2017



Stage IV FH WT 
(lung mets only)

No LOH 1p/16q LOH 1p/16q

Lung CR by week 6 of 
DD4A (VAD)

Incomplete lung 
response by week 6 

of DD4A
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AREN 0533
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JCO 2018



Dix et l. JCO, 2018



Dix et l. JCO, 2018
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STAGES I / II

Dix et al. JCO, 2019



STAGES III / IV

Dix et al. JCO, 2019



Bilateral synchronous renal masses > 1cm

To improve 4-year EFS for bilateral WT 

To have at least 75% of patients receive surgical treatment by 12 
weeks after initiation of chemo

To prevent complete removal of at least 1 kidney in 50% of patients 
by administering neoadjuvant 3-drug chemo



Primary aim n=189 BWT patients

Study 4-year EFS 4-year OS
NWTS-5 56% 81%
AREN0534 82% 94%

Central review imaging, surgery and pathology in real-time





NWTS-4 – 38/188 BWT patients 
Non-responsive or progressive disease 
after initial chemo

• 36 patients – 2nd regimen of chemo

• 25 patients – 3rd regimen of chemo

• 11 patients – XRT before surgery

Median time before 
definitive resection
7 months (2-29)!!

Shamberger et al. J Ped Surg 2006



Ehrlich et al. Ann Surg 2017
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Rate of bilateral 
NSS
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AREN0534 – bilaterally predisposed tumors
N=34

Ehrlich et al. Cancer, 2020



Histology NWTS 5 4-yr EFS %

(95% CI)

ARENO534 4-yr EFS %

(95% CI)

All Stage V 56% (44.8-66.6) 82.1%(73.5-90.8)

Favorable Histology 65% (38.7-98.1) 84.1% (75.2 –93.1)

Focal Anaplasia 76% (33.2-93.5) 87.5%(57.2 – 100)

Diffuse Anaplasia 25% (5.88-51.0) 58.2% (15.65 – 100)

AREN0534 – Bilateral with anaplasia

• 17 diffuse anaplasia (4/17 bilateral)
• 4 relapses
• 5 deaths

• 8 focal anaplasia (1/8 bilateral)
• 1 death

• Late events were uncommon

9/17 Diffuse 
anaplasia had 

positive margins

5 Alive without 
an event

2 Relapsed and 
alive 2 Died



AREN0321 – Stage I Anaplastic – 3-drug chemo + flank 
radiation



JCO 2020
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