UNIVERSITY OF LEEDS

This is a repository copy of Is carboplatin-based chemotherapy as effective as
cisplatin-based chemotherapy in the treatment of advanced-stage dysgerminoma in
children, adolescents and young adults?.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/133116/

Version: Accepted Version

Article:

Shah, R, Xia, C, Krailo, M et al. (17 more authors) (2018) Is carboplatin-based
chemotherapy as effective as cisplatin-based chemotherapy in the treatment of
advanced-stage dysgerminoma in children, adolescents and young adults? Gynecologic
Oncology, 150 (2). pp. 253-260. ISSN 0090-8258

https://doi.org/10.1016/j.ygyno.2018.05.025

(c) 2018 Elsevier Inc. Licensed under the Creative Commons Attribution-Non Commercial
No Derivatives 4.0 International License
(https://creativecommons.org/licenses/by-nc-nd/4.0/).

Reuse

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long
as you credit the authors, but you can’'t change the article in any way or use it commercially. More
information and the full terms of the licence here: https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Dysgerminoma Shah et al.

IS CARBOPLATIN-BASED CHEMOTHERAPY AS EFFECTIVE AS
CISPLATIN-BASED CHEMOTHERAPY IN THE TREATMENT OF
ADVANCED-STAGE \DYSGERMINOMA \IN CHILDREN, ADOLESCENTS AND
YOUNG ADULTS?
Rachana Shah Caihong Xid, Mark Krailo>3, James F. AmatrudaG. Suren Ard,
Deborah F. Billmiré William E. Brady, Allan Coven& David M. GershensdnJuliet P.
Hal€e!?, Jean Hurteald, Matthew J. Murralf, James C. Nicholséh Thomas A. Olsotf,
Farzana PashanR4r Carlos Rodriguez-Galindg Furgan Shaikh Daniel Starks, A.
Lindsay Frazie¥, Sara Stonehath

1. Cincinnati Children’s Hospital Medical Center, University of Cincinnati, Ohio,

u.S.

2. Children’s Oncology Group, U.S.

3. University of Southern California, California, U.S.

4. University of Texas Southwestern Medical Centehjl@Gen’s Medical Center,

Texas, U.S.

5. Birmingham Children’s Hospital NHS Foundation Trust, Birmingham, U.K

6. Riley Hospital for Children, Indiana, U.S.

7. Roswell Park Cancer Institute, New York, U.S.

8. University of Toronto, Toronto, Canada

9. The University of Texas MD Anderson Cancer Center, HouStexas, U.S.

10.Royal Victoria Infirmary, Newcastle Upon Tyne Hospitals Trust, Nestle Upon

Tyne, U.K.

Commented [Officel]: Order of Submission
(Gynecologic Oncology):

1.Cover Letter

2.Conflict of Interest Forms (one per author)

3.Manuscript File

4.All Tables File

5.All Figures File

6.All Supplementary Material File

7 Highlights.




Dysgerminoma Shah et al.

11.North Shore University Health System, University of Chicago KgitSchool of
Medicine, Chicag, lllinois, U.S.

12.Cambridge University Hospitals NHS Foundation Trust, Cambyidge.

13.Aflac Cancer Center, Children’s Healthcare of Atlanta, Emory University,
Georgia, U.S.

14.Yale University School of Medicine, New Haven, AT.S.

15. St. Jude Children’s Research Hospital, Memphis, Tennessee, U.S.

16.Leeds Institute of Cancer Studies and Pathology, Leeds Instit@raaiogy and
St. James’s University Hospital, Leeds, U.K.

17.DanaFarber/Boston  Children’s Cancer and Blood Disorders Center
Massachusetts, U.S.

18.Children’s and Young Persons Cancer Services, University College London
Hospital Trusts, London, U.K

Corresponding Author:

Rachana Shah, MD, MS

Division of Hematology, Oncology and Blood and Marrow Transplantation

Children’s Center for Cancer and Blood Diseases, Children's Hospital of Los Angeles

Keck School of Medicine, University of Southern California

4650 Sunset Blvd., MS#540s AngelesCA- 90027

Email: rshah@chla.usc.edRPhone323-3615418 Fax:323-3618174




Dysgerminoma Shah et al.

Word Count: Abstract:250; Main Text: 279
Number of Tables: 4

Supplemental Tables: 4

Number of Figures: 2 Commented [C2]: Author Guidelines: Gynecologic
Oncology.
Short Title: Ovarian Dysgerminoma RESEARCH ARTICLES.

Articles should represent original and in-depth studies
Keywords. Dysgerminoma, Malignant Ovarian Germ Cell Tumor (MOGCT), :ﬂzgls‘i'iggt?;gaSPeCtOfC“”'Ca'°"ab°’at°ry
o . Abstract: structured under headings (Background,
Pediatric, Adolescent and Young Adult (AYAMalignant Germ Cell Tumor Procedure, Results, and Conclusions. Length should be
250 words or less.
Length: 4000-word maximum (excludes title page,

International Consortium (MaGlC)- Abstract, References, Tables, Figures, and Legends.)
References: 40 or fewer
Abbreviations: Figures/Tables: The number combined should be not

be greater than 6 (excluding supplemental material).
Tables and figures should not simply repeat information
1. Adolescent and Young Adult (AYA in the text.
Supplementary Material: No Limit.
2. Germ Cell Tumor (GCT)
3. Malignant Ovarian Germ Cell Tumor (MOGCT)
4. Malignant Germ Cell Tumor International Consortium (MaGIC)
5. United States (U.S.)
6. United Kingdom (U.K.)
7. Clinical Trial Organizations (CTOSs)
8. Children’s Oncology Group (COG, United States, Canada and Australia)
9. United Kingdom Children's Cancer Study Group (UKCCSG)
10. Children’s Cancer and Leukaemia Group (CCLG, United Kingdom)
11.Gynecologic Oncology Group (GOG, United States)
12.International Federation of Gynecology and Obstetrics (FIGO)
13.International Germ Cell Cancer Collaborative Group (IGCCCG)

14. Cisplatin, Etoposide, Bleomycin once weekly (BEP)



Dysgerminoma Shah et al.

15. Cisplatin, Etoposide, Bleomycin once per cycle (PEb or pediatric BEP)
16. High Dose Cisplatin, Etoposide, Bleomycin once per cycle (HD-PEDb)
17.Carboplatin, Etoposide, Bleomycin once per cycle (JEb)

18. Carboplatin, Etoposide (JE)

19. Alpha-fetoprotein (AFP)

20.Beta-human chorionic gonadotrofip+hCG)

21.Lactate Dehydrogenase (LDH)

22.Event-free survival (EFS)

23.Overall survival (OS)

24.Years (y)

25.Versus (vs.)

26.Second malignant neoplasm (SMN)



Dysgerminoma Shah et al.

LAbstract\ {Commented [SR3]: 250. Word Limit: 250.

Background:

Dysgerminoma is the most common malignant ovarian germ cell t(®@F) with peak
incidence during adolescence and young adulthGadrent standard of care for patients
with disease that has spread outside of the ovary (advaragmE)-sitilizes platin-based
chemotherapy regimens. The study objective was to compare kcbonicames between
platin-based (carboplatin versus cisplatin) strategies acibsage groups (children,
adolescents and young adult women) for advanced-stageraysgma.

Methods

The Malignant Germ Cell Tumor International Consortium (M2Gpooled data from
six GCT trials (3=pediatric,3=adult) conducted internationally by pediatcl
gynecologic oncology clinical trial organizations (CTOs) between P88® Newly
diagnosed patients, with advanced-stage (FIGQVICdysgerminoma, who received
either carboplatin- or cisplatin-based chemotherapy were eligiben&dysis.

Results

126 eligible patients were identifiedb6 patients 38=pediatric18=adult) received
carboplatin-based and 70 patients (50=pediatric,20=adult) received cifpladd
chemotherapy. Mean age was 20 years(y) (randéyb- The median follow-up was
103y (range=0.17-21.7y). The five-year event-free satv(EFS) and overall survival
(0S) was 94.1% (95%Q0,88-0.97) and 966% (95%CI0.91-0.99) respectively.
Survival outcomes were comparable between carboplatinst@PB®% (95%CD.85
0.99), 0$=96.0% (95%CI,0.88-99)) and cisplatin-(EFR593.2% (95%C0).83-0.97)),

0$=96.6% (95%CD.87-0.99)) based regimens. Across three age groups, comparison of
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the EFS (<11y=100%, 11-25y=91.4% (95%CI,0.82-0.96), >25y=97.1% (9E04&1-
0.99)) and OS§ (<11y=100%, 11-25y=95.7% (95%CI,0.87-0.99), >25y=97.1%
(95%Cl,0.81-0.99)) did not demonstrate any statistically sigmificdifferences in
outcomes.

Conclusions

Patients diagnosed with dysgerminoma have an excellent OSs alirageseven in the
context of metastatic disease. Data from three large CTOs suppoitsvekggation of
carboplatin-based regimens in the frontline treatment of akmatiwith advanced-stage

dysgerminoma to minimize treatment-related toxicities.
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Manuscript ( Commented [RS4]: 2979. Word Limit: 4000.

Introduction

Dysgerminomais the most common histologit subtypeof all the mdignant ovarian
germ cell tumors (MOGCT). Although it can occur during chilathait is most frequent
during adolescence and young adulthood, with a peak inciderice19 years of ad8.
Dysgerminomas exquisitely radio- and chemo-sensitive. Although radiationafhers
effective, it is no longer recommended as frontline thechmy to the risk of second
malignant neoplasm (SMN), premature ovarian failure, and a isigmifimpact on

fertility despite contralateral ovarian shieldidg.

The current standard of care for advanced-stage dysgermiriggnalisease that has
spread outside of the ovary, is post-operative adjuvant cherapth with either
carboplatin or cisplatincombined with etoposide and bleomycin. Though the advent of
cisplatin-based chemotherapy in the treatment of advancedestagerminoma has led

to excellent cure rates, its success has been offset bgndrgence of considerable long-
term treatment-related morbidity and mortalitVhe late effects of cisplatin-based
chemotherapy have been widely reported in testicular seminoreahigtologial
counterpart of ovarian dysgerminofdaTwo of the most concerning late effects of
cisplatin for young long-term survivors, are the two-fold riskcafdiovascular disease
and SMN*®! Other significant late effects include the risk of ototoxicigphrotoxicity

neurotoxicity and gonadotoxicity leading to premature ovarian faduiefertility.[-5]

To address concerns related to some of the cisplatin-induced toxicit@sthe last 25
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years, the United Kingdom Children's Cancer Study GroupQUBG) has utilized a
carboplatin-based strategy in clinical trial design in an attempt wfispdly minimize

the acute side effects of ototoxicity and nephrotoxiéitidowever,a comparison of the
efficacy of carboplatin-based regimens with the more conveaticisplatin-based
regimens remains unexaminegiven the anticipated excellent survival outcomes, even
in the context of metastatic disease, there is a concerted drivedtirdjrfuture research
strategies towards improving the quality of survival by tailoringapgrto minimize

treatment-related toxicities.

Dysgerminoma is a rare disease, and as such, has bawmicdly difficult to study. Its
study has been further hampered by the fragmentation of eanedn two different
oncologic subspecialties: pediatric oncology and gynecologic oncologydifflerences
in staging systems, inclusion criteria for enrollment on clinicalstr and treatment
regimens across various pediatric and adult clinical trials, natyoaiadl internationally,
have complicated the interpretation of clinical trial results. Teravme these
limitations, the Malignant Germ Cell Tumor International €amium (MaGIC),
comprising members of th€hildren’s Oncology Group (COG; United States (U.j
Canada and Australia), Gynecologic Oncology Group (GOG; U.S.UKEICSG later
renamed as Children's Cancer and Leukaemia Group (CCLi&dukingdom (U.K.))
merged 25 years of clinical trial data on pediatric, adolescenyaunag adult (AYA)
germ cell tumors (GCTs). Although some trials used a cisplatin-bbagéden, and other
trials used a carboplatin-based regimen, the pooling of the clinladlata was justified

by a comparison of previously published resthi# indicated similar outcomé&s!” We
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conducted an analysis of the MaGIC database to assess maelifference in outcomes
could be detected between patients treated with cisplatin-based @(ey3usarboplatin-

based regimens, controlling for other known risk factockuling age.

M ethods

Patient Population

Patients in the MaGIC database with newly diagnopetke ovarian dysgerminoma with
advanced-stage disease were included in the analysig2@n-atients with mixed GCT

that included dysgerminoma were excludéd ages were eligible for the analysis
Patients with stage | disease who recurred on active surveillnt were subsequently
treated with chemotherapy (n=2) were included in the analjdiganced-stage disease
was defined as either COG/CCLG stagévli{Appendix 2) or International Federation of
Gynecology and Obstetrics (FIGO) sta@eIVv (Appendix 3)!8 Due to irreconcilable

differences in staging systems within each cooperative grotipnfgawith staging based

on COG/CCLG and FIGO were analyzed separately.

Of the 126 patients included in the analysis, three patientspreadperative alpha-
fetoprotein (AFP) levels at diagnosis that exceeded the explesidfor pure ovarian
dysgerminoma (AFP=3509, AFP=9922, AFP=10800 ng/mWe reviewed the
pathologic reports and confirmed that each patient was reta@dea pure ovarian
dysgerminoma. We performed a sensitivity analysis that extltiese 3 patients to

examine the impact on outcome.
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Clinical Trials

Six (GC1, GC2, INT-0097, GOG 0078, GOG 0090, GOG 0116) of the teicatlirials
in the MaGIC data set included patients with dysgerminoma; detailscbfteal are
summarized in Table 1 and Appendix 1. The pathology of all patemtsdled on each of
these clinical trials underwent a central pathologic review. One a@l{GOG 0116)
tested“JE” = carboplatin 400 mg/ffcycle, and etoposide 360 mgficycle, administered
every 28 day8! In CCLG, (GC2) tested]JEb” = carboplatin 600 mg/fitycle (area
under the curve (AUC), 7.9 mg/mL per minute), etoposide 360 fgyfake, and
bleomycin 15 Units/Ricycle, administered every 21 ddgsin GOG 0078, the adult
“BEP” regimen consisted of cisplatin 100 méleycle, etoposide 500 mgffaycle, and
bleomycin30 Units weekly (Days 1, 8, 15), administered every 21 éi8yis. GOG 0090,
the adult “BEP” regimen consisted of cisplatin 100 mg/m%cycle, etoposide 500
mg/nt/cycle, and bleomycin 60 Unitsifoycle (20 Units/ffdose on Days 1, 8, 15),
administered every 21 dafsin CCLG, the“PEW (pediatric BEP) regimen (GG¢1
consisted of cisplatin 100 mg?faycle, etoposide 360 mgffaycle, and bleomycin 15
Units/n¥/cycle, administered every 21 dd§lsin COG, the“PEW (pediatric BEP)
regimen (INT-0097, Arm )l consisted of cisplatin 100 mgffaycle, etoposide 500
mg/n¥/cycle, and bleomycin 15 Units?/cycle, administered every 21 ddi%s.*S The
COG trial (INT-0097, Arm I) tested high-dose cisplatin 200 nifgytle, etoposide 500

mg/n¥/cycle, and bleomycin 15 Unitsffoycle, administered every 21 ddjfs ol

10
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Statistical Analysis

Event-free survival (EFS) was defined as the time frete @f enrollment on study; to
the date of disease relapse or progression, diagnosis of a &M, or last follow-up,
whichever occurred first. A patient without an event was cedsatréast follow-up. For

each of the two patients who relapsed during observation aitiat @omplete resection,
EFS was defined as the time from the date chemotherapy waadirsnistered to the
date of disease relapse or progression, diagnosis of a SN, de last follow-up,

whichever occurred first.

Overall Survival (OS) was defined as the time from date afllement on study; to the
date of death, or last follow-up, whichever occurred firatidhts who died, regardless of
the cause, were considered to have experienced an eventyisghehe patient was
censored at last follow-up. For each of the two patients elapsed during observation
after initial complete resection, OS was defined as the date cheamthemns first
administered; to the date of death, or last follow-up, whicheweuroed first. Survivor

functions for EFS and OS were estimated using the Kaplan-kheirod! 9]

The patient characteristics considered in the exploratoayyses described below were
calculated at the relevant date (i.e. date of enroliment on studgtecklemotherapy was
first administered) for each patient. Ninety-five percenfidence intervals (95% CI) for
the Kaplan-Meier estimates at specified time points were calculated tvih t

complementary log-log transformati&fl. The effects of various factors (age at

11
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diagnosis, stage at diagnosis, AFP at diagnosis, year treated mndftyreatment
received) on the risk for experiencing an event or death es&imated with relative risk
regressio?” Possible association between risk of EFS event and prognostc Vizas
assessed using the two-sided log rank test. Characteristicia#ess with pvalues < 0.05
were considered significantly associated with the risk of an EE&.€All analyses were

conducted with Stata 13.1 (StataCorp, College Station, Texas).

Results

Patient Char acteristics

The MaGIC database identifidd®6 eligible patients with newly diagnosed, COG/CCLG
stage II-IV or FIGO stage IC-IV, pure ovarian dysgerminomatée with platin-based
chemotherapy (Figure 1). Fifty-six patients (38=pediatric, 18=pduéiceived
carboplatin-based and 70 patients (50=pediatric, 20=adult) receiveldtinifyased
chemotherapy regimen. The mean age in the cohort wasa?® (¥@ (range, 6-46y). The
majority of the patients included in the analysis were betweeage of 11-25y (57.1%);
12.7% were <11y of age and 30.2% were over the agéyofThe age distribution was
comparable between the COG (median 12y, range=6-16y) and CCkGiafml13y,
range=7-16y) trials. As expected, the median age was highlee GOG trials (median
25y, range=7-46y). The distribution of age was similar betwdgmse treated with
carboplatin- vs. cisplatin-based regimens. The mean pre-ogefsER and beta-human
chorionic gonadotropitip-hCG) at diagnosis were 5972306.5 ng/mL (range, 0-10,800

ng/mL) and 6.4+ 2 IU/L (1-9 IU/L) respectively. The mean lactate dehydrogenase

(LDH) at diagnosis was 3260 6772 units/L (range, 24-27,447 units/L). Laterality was

12
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not reported in 76 (60.3%) patients. Of the remaining patient3818%) had unilateral
disease and 2 (1.6%) had bilateral disease. Staging distributisn ag/afollows;

COGI/CCLG stage Il (3.2%), Ill (30.9%), IV (5.5%), FIGO getalC (11.9%), Il (5.6%),
Il (31%), IV (4%). Staging information was not reported in(Z®%) patients. Patient

characteristics are summarized in Table 2.

Prognostic Parameters

Risk of event was evaluated in a univariate analysis in Appendikel comparisons of
risk of an EFS event and the risk of death across the 25 g&hnsot demonstrate
significant differences in our patient cohort. Neither §gealue=0.27) nor treatment
regimen (p-value=0.42) were significantly related to outcome. Similarly, AFP at
diagnosis(p-value=0.87) and era of treatme(g-value=0.87) did not correlate with
outcomes. The only variable that was significant was stage; howtbesze were only
five patients with FIGO stage IV disease, hence, the cord@mtervals are very broad.
The small number of EFS and OS events observed in this gokoltided the evaluation
of any associations between risk for an EFS event and patiemacteristics in a

multivariate analysis.

Outcomes

The five-year event-free survival (E§§Sand overall survival@Ss) for all patients who
received chemotherapy (n=126) was 94.1% (95% ClI, 0.88 to arel796.6% (95% ClI,
0.91 to 0.99) respectively (Figure 2). Survival probabilitiesabg, stage and treatment

regimen are summarized in TableA®ross three age groups, the comparison of thes EFS

13
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(<11y=100%, 11-25y=91.4% (95% CI, 0.82 to 0.96), >25y=97.1%6(%H, 0.81 to
0.99)) and O8§(<11y=100%, 11-25y=95.7% (95% @@,87 to 0.99), >25y=97.1% (95%
Cl, 081 to 0.99)) did not demonstrate any statistically significant eiffees in

outcomes.

Both the EF§and OS for all patients with COG/CCLG stage II-IV disease was 93.8%
(95% Cl,0.82 to 0.98). The ERSand OS for all patients with FIGO stage IC-IV was
95.0% (95% CI10.85to 0.98) and 98.2% (95% ClI, 0.88 to 0.99) respectively. Biwtu
the 10 patients in whom staging information was not reporteénalysis of children
adolescents and young adults (n=116) was conducted to compareglonaily
advanced-stage disease without metastatic disease (COG/CCLG sifgar IFIGO
stage IC-Ill) vs. advanced-stage disease with metastatic di€g@§&CCLG stage IV or
FIGO stage 1IV). The ERS(COG/CCLG II-111=92.9% (95% CI, 0.80 to 0.98) vs.
COG/CCLG IV=100%) and OCOG/CCLG II-111=92.9% (95% CI, 0.80 to 0.98&s.
COG/CCLG IV=100%) demonstrates excellent outcomes even én ctimtext of
metastatic disease. Similarly, EREIGO stage IC, Il, [11=98.0% (95% CI, 0.87 to 0.99)
vs. FIGO stage IV=60% (95% CI, 0.13 to 0.88) && (FIGO stage IC, I, 111=98.0%
(95% CI, 087 to 099) vs. FIGO stage IV=100%) demonstrates overall excellent
outcomes. The comparatively low B8 FIGO stage IV patients is attributable to the
small number of patients (n=5) in our cohort. Regardlesseotaging system utilized
(COG/CCLG vs. FIGO), patients with advanced-stage dysgerminioaca excellent

outcomes.

14
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Of the 126 patients, 27 were treated on COG trials, 23 on CCLGeamaling 76 were
treated on GOG trials. Two of these 126 patients received JEb dafteonstrating
disease recurrence during active surveillance following initiadisal resection. The
remaining 124 patients received adjuvant carboplatin- or cisplasedbehemotherapy
(JEb=17, JE=37, BEP=39, PEb=18, High Dose-PEb (HD-PEb)®k8)e of the patients
in our cohort received radiation therapy. The EBS8d OS were comparable between
carboplatin-(EF§-96.0% (95% C1,0.85 to 0.99), 08-96.0% (95% Cl, 0.85 to 99))
and cisplatin-(EF&93.2% (95% CI0.83 to 0.97), 0896.6% (95% CI10.87 to 0.99))
based chemotherapy regimens, in advanced-stage dysgerajiacross all age groups
(Figure 2, Table 3). For those patients who received chemsgp and did not
experience an event, the median follow-up was 10.3 yeargeG@ril7-21.7 years). The
hazard ratio for an event in patients treated with carboplatin-bagadens was 0.51
(95% CI, 0.10 to 2.65) vs. 1 in patients treated with cisplatin-basgtmens; p-

value=0.42 (Appendix 4).

In the sensitivity analysis that excluded the 3 patients with IkFElS at diagnosis that
exceeded the expected level for pure ovarian dysgermiresnexpected, the inclusion or
exclusion of these 3 patients did not impact the survival probabiltiesce these 3

patients were included in the final analysis.

Events

The characteristics of the patients who experienced an evestirarearized in Table 4.

Seven patients experienced an eyenty one patient was alive at the last follow up. Of

15
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the 7 eventstwo patients experienced death as the first event without @oytseof
disease progressioffwo events were observed in patients who received carboplatin-
based chemotherapy (JE=1, JEb=1), whereas five ewamnésobserved in patients who
received cisplatin-based chemotherapy (BEP=3, PEb&REvents (five relapses and
two deaths as first event) occurred within the first 52 morftesiaitial treatment, with a
median of 4.2 months. Data regarding site(s) and stage of eglafpempted salvage
strategies and cause of death were not collected as part aif ahg clinical trials

contained in the MaGIC database.

Discussion

In this study, our analysis compared newly diagnosed patientsadi#tinced-stage pure
ovarian dysgerminoma according to age and treatment nedoaeboplatin- or cisplatin-
based chemotherapy). Our data demonstrates that patients widnced-stage
dysgerminoma have an excellent 5-year EFS and OS, acrasgeafjroups, with both
cisplatin- and carboplatin-based strategies. We conducted this anayscsilaty to
assess the relative effectiveness of carboplatin- vs. cisplatid-belsemotherapy
regimens in the treatment of children, adolescents and young aithitadvanced-stage
pure ovarian dysgerminoma. Our analysis demonstrates that carbbplsdid
chemotherapy regimens are non-inferior to cisplatin-basethotherapy regimens in the
treatment of advanced-stage dysgerminoma across all ages dichildren/adolescents

<25 years and adult: >25 years).

16
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Over the years, results from seminal trials have highlightedirtipact of carboplatin
dose-response effect on the outcomes. On the UKCCSG G@R &tsting JEb, the EES
for 137 patients was 84.8% in those with COG/CCLG stage Ill @@&ir78.0% in those
with COG/CCLG stage IV GCT! The carboplatin dose in GC2 was 600 nigjmer
cycle (AUC 7.9 mg/mL per minute), which is significantly highwaurt the doses used in
two large randomized studies with testicular cancer from Memorial Slotieritg
Cancer Center (carboplatin=500 mg/per cycle) and the Southwest Oncology Group
(carboplatin=AUC 5mg/mL per minute) that reported carboplatin was fiesdiee than
cisplatin?y In the 1990s, the U.S. GOG conducted a clinical trial (GOG 0116) to
evaluate the effectiveness of de-escalation of adjuvant chermogheith carboplatin
(400 mg/m per cycle) and etoposide (JE) without bleomycin in completely resected
FIGO stages IB-1ll dysgerminontd! However, despite favorable results (EFS=87.6%
and 0S=90.9%) the study was closed before completing its targetedlacdight of the
aforementioned testicular cancer data. More recently, siggletaarboplatin at a dose
of AUC 10 mg/mL per minute, every 3 weeks for 3-4 cycles asplored and found to
be effective (3-year 0S=96.3%, 3-year progression freeival=93.2%) in the
International Germ Cell Cancer Collaborative Group (IGCCQC§&pd prognosis
metastatic seminoni?! Biological similarity in behaviors and sensitivities between
seminoma and dysgerminoma allow us to compare outcomes in fitiale
developmeni? Clinical trial data from three large clinical trial organizations, preskn
in this analysis, support the study of carboplatin-based chemothesgipyen, with or

without bleomycin, as the frontline treatment for all patients witiaaded-stage

17
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dysgerminoma, to minimize treatment-related toxicities without significan

compromising therapeutic efficacy.

This analysis builds on the success of the MaGIC collalboratly facilitating a
comparison of a rare disease internationally, between pediaiesadnt (COG/CCLG)
and adult (GOG) groups, with 25 years of pooled data from three dtirgeal trial
organizations. One limitation of this analysis is the disparitytagisg systems in the
adult and pediatric clinical trials. This limitation was overcome by aimajyzhe
COG/CCLG and FIGO staging systems separately. The stagingnsysmay be
comparable if all relevant clinico-pathological data required to make assignments
are collected in future collaborative prospective clinical trialsy Hata pertaining to
surgical management, site(s) and stage of relapse, attemptedessirategies and cause
of death was not captured in the MaGIC database. Finallyntitations related to small

number of EFS events and OS events observed have beerseispusviously.

In summary, results of our analysis illustrate that patiestts dysgerminoma have an
excellent outcome, even in the context of metastatic diseasdity=sp@ring surgery
should be encouraged in the frontline management gfedysnoma, when feasible and
clinically appropriate, without compromising the prognéiswithin this study and the
extensive clinical data that has been collated in this disdsse, is no clear evidence
that carboplatin-based chemotherapy regimens are associated \viferem outcome in
comparison to cisplatin-based chemotherapy regimens. For aadisatage

dysgerminoma, irrespective of the adjuvant chemotherapy ragised (BEP, PEb, HD-
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PEb, JEb, JE), excellent outcomes are preserved aaltasges. A key goal of future
international collaborative trial design should be reduction iendtherapy burden.
Advances in the biologic understanding of advanced-stage dyisgena could
potentially help identify therapeutically challenging subgroupsl @&uggest future
directions of researchl.o optimize not only the survival, but the quality of surlifa
these young patients in the AYA age range where MOGCT ast pnevalent, we must
consider how to best to design clinical studies to addfress” tumorsl?® Analysis
should be conducted by expected outcomes, in both seminoma agetniy®ma,
instead of the more conventional medical considerations aroundardegender.
International collaboration can create the platform for delivdryew trial design; to
facilitate building our understanding of biological drivers which umntcan lead to

optimization of therapeutic outcomes.
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