TESTIS NEOPLASMS

ONCOLOGY - ADULT



BACKGROUND




BACKGROUND

e THE MOST COMMON PRESENTATION IS LOCALIZED SEMINOMA, WHICH
REPRESENTS APPROXIMATELY 50% OF THE CASES, AND ONLY 10-30% OF MEN

WILL PRESENT WITH METASTATIC DISEASE.!
* RISK FACTORS FOR TESTICULAR CANCER INCLUDE:
» CRYPTORCHIDISM (RR 4-6)
* FAMILY OR PERSONAL HISTORY OF TESTICULAR CANCER (RR 2-12)
* INTRA-TUBULAR GERM CELL NEOPLASIA (ITGCN)

50% OF MEN WITH ITGCN WwiILL DEVELOP A GCT WITHIN 5 YEARS



Classic

Spermatocytic

NSGCT
Embryonal

Carcinoma
Yolk Sac

Choriocarcinoma

Teratoma

Most common GCT, peak incidence 35-40 years of age, 15% contain syncytiotrophoblasts
(resulting in bHCG production), arise from ITGCN

Only 1% of GCT, peak incidence 50-60 years of age, essentially benign tumor cured with
orchiectomy alone, does not arise from ITGCN. In 2016, the WHO renamed “spermatocytic
seminoma” to “spermatocytic tumour” and classified it within the non-GCNIS (germ cell
neoplasia in situ) related tumors

Poorly differentiated, able to differentiate into other NSGCT, peak incidence 25-35 years of age,
aggressive tumor with high rate of metastasis

Pure tumors are rare, most common GCT in children/infants, present in 40% of mixed GCTs,
generally produce AFP (never produce bHCG), Schiller-Duval bodies are classic pathologic
finding

Rare, aggressive type of GCT (1% pure, 10% mixed tumors), peak incidence 20-30 years of age,
early hematogenous spread (including brain), high bHCG common, no AFP production

Contain well or incompletely differentiated cell layers of endoderm, mesoderm, or ectoderm, pure
teratomas do not produce AFP or bHCG, pure teratomas rarely seen in adults (more common in
pediatric population), approximately half of mixed GCT contain teratomatous elements,
chemoresistant, morbidity related to local growth and malignant transformation




EVALUATION

A painless testicular mass is the most common presentation
of testicular cancer!

Other presenting symptoms can be related to metastatic
disease: abdominal mass, back pain, supraclavicular mass,
shortness of breath, and hemoptysis

Men with a testicular mass, or suspected mass, should
undergo a scrotal ultrasound as the initial diagnostic study

Obtain serum tumor markers (STM)



SERUM TUMOR MARKERS

* Half-life 5-7 days, elevated

in 50-80% of NSGCT, EC
and yolk sac tumor
produce AFP, seminoma
and choriocarcinoma do
not, can be elevated in
patients with liver disease,

hepatocellular carcinoma,

stomach/pancreas/biliary
duct/lung cancers.

* Half-life 24-36 hours,
elevated in 20-60% of
NSGCT and 15% of
seminomas, produced by
EC/choriocarcinoma/semi
noma, can be elevated in
liver/biliary/pancreas/stom
ach as well as
lung/breast/kidney/bladde
r cancers, can be
elevated secondary to
marijuana use.

e DH-1 is the most common
isoenzyme elevated in
GCT, half-life 24 hours,
non-specific marker of
GCT, measure of disease
burden, utilized by some
clinicians for
prognostication at the time
of diagnosis.




INITIAL
TREATMENT




INITIAL
TREATMENT

CT) of the chest/abdomen/pelvis with oral
and infravenous contrast

as when there are normal post-
orchiectomy STM and no
abdominal/pelvic metastases



DIAGNOSIS AND TREATMENT OF EARLY STAGE
TESTICULAR CANCER: AUA GUIDELINE ALGORITHM

TESTIS MASS

Initial Consultation
= Testicular Ultrasound
* Serum AFP, HCG, LDH

Alternatives
Inguinal Orchiectomy Testis-Sparing Surgery (TSS) if
bilateral GCT or functionally

solitary testis and mass <2 cm

Confirmed gnosis of Germ C
Tumor (GCT)

Special considerations
Staging Repeat imaging if equivocal
CT Abdomen/Pelvis with contrast findings AND normal AFP, HCG.
« Chest Imaging (CXR or CT} Patients with elevated AFP,

HCG, pre orchiectomy should
Serum AFF, HCG, LDH measured post- be followed to establish nadir

orchiectomy levels
Alternatives

CT chest if evidence of nodal
metastatic disease or rising tumor
markers

MRI as alterative to CT AP if
contraindications exist




STAGING




STAGING



STAGING

e PATIENTS WITH ADVANCED GCTS ARE FURTHER RISK STRATIFIED USING THE
INTERNATIONAL GERM CELL CANCER COLLABORATIVE GROUP
(IGCCCG) RISK CLASSIFICATION, WHICH PROVIDES PROGNOSIS AND
GUIDES THE CHOICE OF CHEMOTHERAPY REGIMEN FOR PATIENTS WITH

ADVANCED DISEASE

e THE 2017 AJCC TNM STAGING FOR TESTICULAR CANCER AND
|GCCCG CLASSIFICATION ARE SEEN IN THE FOLLOWING SLIDES247



Primary Tumor (T)

pTx  Primary tumor cannot be assessed
pT0 | No evidence of primary tumor

pTis  Intratubular germ cell neoplasia

pT1 | Tumor limited to the testis and epididymis without lymphovascular invasion, may invade tunica albuginea but not tunica
vaginalis

pT2  Tumor limited to the testis and epididymis with lymphovascular invasion or tumor involving the tunica vaginalis
pT3 | Tumor invades the spermatic cord with or without lymphovascular invasion
pT4  Tumor invades the scrotum with or without lymphovascular invasion

Regional Lymph Nodes (Clinical) (N)

Nx  Regional lymph nodes cannot be assessed
NO  No regional lymph node metastasis
N1  Metastasis within 1-5 lymph nodes all nodes masses less than 2cm in size

N2 = Metastasis within a lymph node greater than 2cm but not greater than 5cm in size, or more the 5 lymph nodes involved, none
greater than 5cm and none demonstrating extranodal extension of tumor

N3  Metastasis within one or more lymph nodes greater than Scm in size

Distant Metastasis (M)

Distant metastasis cannot be assessed
MO No distant metastasis
M1 Distant metastasis
M1a Nonregional nodal or pulmonary metastasis
M1b Distant metastasis at site other than nonregional lymph nodes or lung

Serum Tumor Markers (S)

Tumor markers not available or performed

Tumor markers within normal limits

LDH <1.5 x normal, hCG<5000 IU/L, AFP <1000 ng/ml

LDH 1.5-10 x normal, hCG 5000-50000 1U/L, AFP 1000-10000 ng/mi
LDH =10 x normal, hCG=50000 IU/L, AFP =10000 ng/ml

AFP-alpha-fetoprotein, hCG-human chorionic gonadotropin, LDH-lactate dehydrogenase | From AJCC Cancer Staging*




Stage Grouping
N

STAGING -
NO
NO
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Stage Il
A
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Good Prognosis
ST [ e T wmwen
A G I N G 1. Testicular/retroperitoneal primary

1. Any primary site
No nonpulmonary visceral metastases 2. No non-pulmonary visceral metastases

3. Markers:

Markers:

AFP <1000 ng/ml and Normal AFP and
hCG <5000 IU/L and Any hCG and
LDH <1.5 x normal Any LDH

Intermediate Prognosis

oo I
1. Testicular/retroperitoneal primary 1. Any primary site

No non-pulmonary visceral metastases 2. Non-pulmonary visceral metastases

3. Markers:

Markers:

AFP 1000-10000 ng/ml and/or Normal AFP and

hCG 5000-50000 IU/L and/or Any hCG and
[ J | G( t ( G LDH 1.5-10 x normal Any LDH

Non-seminoma Seminoma

1. Mediastinal primary

No seminoma patients are poor prognosis

Non-pulmonary visceral metastases
Markers:

AFP =10000 ng/ml and/or

hCG =>50000 IU/L and/or

LDH =10 x normal




MANAGEMENT OF STAGE | SEMINOMA

e FOR PATIENTS WITH PURE SEMINOMA STAGES |A AND IB, TREATMENT OPTIONS
FOLLOWING ORCHIECTOMY INCLUDE:

* (I) SURVEILLANCE (RECOMMENDED)
* (1) RADIOTHERAPY
* (1) CHEMOTHERAPY WITH CARBOPLATIN (1 OR 2 CYCLES)
* MORE THAN 80 PERCENT OF PATIENTS WITH STAGE | SEMINOMA ARE CURED

WITH ORCHIECTOMY ALONE, AND THE DISEASE SPECIFIC SURVIVAL FOR STAGE |
DISEASE IS 99% IRRESPECTIVE OF THE MANAGEMENT STRATEGY USED3



MANAGEMENT OF STAGE | SEMINOMA:
SURVEILLANCE

» THE SAFETY OF ACTIVE SURVEILLANCE HAS BEEN CONSISTENTLY DEMONSTRATED IN A NUMBER OF
STUDIES. IN THE SWEDISH NORWEGIAN TESTICULAR CANCER STUDY GROUP (SWENOTECA)

» 13% OF PATIENTS WITH CLINICAL STAGE | SEMINOMA RELAPSED FOLLOWING SURVEILLANCE.? NO FACTORS
PREDICTING RELAPSE WERE IDENTIFIED IN THESE PATIENTS AND THE OVERALL SURVIVAL WAS 98% IN THE
SURVEILLANCE GROUP

* AN ANALYSIS OF 5,561 CLINICAL STAGE | SEMINOMA PATIENTS FROM 17 TRIALS SHOWED THE HIGHEST
RISK OF RECURRENCE WAS WITHIN THE FIRST 2 YEARS WHICH DECREASES THEREAFTER.” RELAPSES AFTER
5 YEARS ARE RELATIVELY UNCOMMON, BUT HAVE OCCURRED MORE THAN 9 YEARS AFTER
ORCHIECTOMY .8 THE MOST COMMON SITE OF RELAPSE IS THE RETROPERITONEAL LYMPH NODES.



MANAGEMENT OF STAGE | SEMINOMA:
SURVEILLANCE

e SURVEILLANCE SCHEDULE FOR STAGE | SEMINOMA?®

Year

1

2

3

4

5

History and physical
exam

Every 3-6
mo

Every 6-12
mo

Every 6-12
mo

Every 12
mo

Every 12
mo

Beta-HCG, AFP, and
LDH

optional

optional

optional

optional

Abdominal/pelvic CT

At 3,6, 12
mo

Every 6-12
mo

Every 6-12
mo

Every 12-24
mo

Every 12-
24 mo

Chest x-ray

As clinically indicated




MANAGEMENT OF STAGE | SEMINOMA:
RADIOTHERAPY

* RADIATION THERAPY (RT) ALONE PREVENTS RELAPSE IN MORE THAN 96% OF
PATIENTS WITH CLINICAL STAGE | SEMINOMA

e CURRENT NCCN GUIDELINES RECOMMEND THE PA-STRIP FIELD FOR STAGE
IA AND IB SEMINOMA®

e DOSING FOR CLINICAL STAGE | DISEASE IS 20 GY GIVEN IN 10 FRACTIONS.

« TOXICITY OF RT INCLUDES Gl COMPLICATIONS (5%), LEUKOPENIA (5-15%),
AND OLIGOSPERMIA (8%)3

e CURRENT EAU GUIDELINES DO NOT RECOMMEND RT FOR ADJUVANT
THERAPY



MANAGEMENT OF STAGE | SEMINOMA:
CHEMOTHERAPY

e SINGLE AGENT CARBOPLATIN IS STANDARD OF CARE CHEMOTHERAPY FOR
STAGE | SEMINOMAS®

e MULTIPLE STUDIES HAVE ALSO LOOKED AT THE RELAPSE RATE WITH EITHER 1 OR
2 CYCLES OF CARBOPLATIN. IN AN ANALYSIS OF 837 PATIENTS, THOSE WHO
HAD RECEIVED EITHER 1 OR 2 CYCLES OF CARBOPLATIN, RELAPSE RATES WERE
4.4% VS. 3%, RESPECTIVELY'3



MANAGEMENT OF STAGE | SEMINOMA:
CHEMOTHERAPY

 NCCN RECOMMENDS EITHER 1 OR 2 CYCLES OF CARBOPLATIN (AUC=7 X
1 OR 2 CYCLES) FOR ADJUVANT THERAPY IN STAGE | SEMINOMA

» CARBOPLATIN IS ASSOCIATED WITH SHORT-TERM THROMBOCYTOPENIA (4-
12%) AND Gl COMPLICATIONS (8%).'® PLATINUM-BASED CHEMOTHERAPY
HAS BEEN ASSOCIATED WITH LATE TOXICITY INCLUDING INCREASED RISK OF
CANCER AND HEART DISEASE.



MANAGEMENT OF STAGE | NSGCT

* APPROXIMATELY 70% WILL BE CURED WITH RADICAL ORCHIECTOMY ALONE.
THE MANAGEMENT OPTIONS FOR THESE PATIENTS INCLUDE:®

* (I) SURVEILLANCE
* (II) RETROPERITONEAL LYMPH NODE DISSECTION (RPLND)
(i) CISPLATIN-BASED CHEMOTHERAPY.
e THE RISK OF RECURRENCE IS APPROXIMATELY 30% FOR MEN UNDERGOING

SURVEILLANCE, TREATMENT AT THE TIME OF RECURRENCE IS ALMOST ALWAYS
CURATIVE, ALTHOUGH AT A POTENTIALLY HIGHER BURDEN OF TREATMENT.



MANAGEMENT OF STAGE | NSGCT

* THE MOST IMPORTANT FACTORS USED TO PREDICT OCCULT METASTASES ARE THE
PRESENCE OF LYMPHOVASCULAR INVASION (LVI) AND EMBRYONAL
PREDOMINANCE WITHIN THE PRIMARY TUMOR'/

e MEN WITH NONE OF THESE FACTORS HAVE AN OCCULT METASTASES RATE OF 10-14%. THOSE
CONSIDERED HIGHER RISK HAVE ONE OR MORE OF THESE FACTORS AND CONSTITUTE BETWEEN
10-30% OF MEN WITH STAGE | NSGCT.

[N SEVERAL STUDIES, THE PRESENCE OF LVI| ALONE OR LVI WITH EMBRYONAL

CARCINOMA PREDOMINANCE IS ASSOCIATED WITH A 40-55% RELAPSE
RATE!/



MANAGEMENT OF STAGE | NSGCT-
SURVEILLANCE

e THE MAIN ADVANTAGE OF SURVEILLANCE IS SPARING THE MORBIDITY OF
TREATMENT FOR THE MAJORITY OF MEN WITH A STAGE | NSGCT.

* PATIENTS AT LOW RISK OF RELAPSE ARE THE IDEAL CANDIDATES FOR THIS
STRATEGY

e SURVEILLANCE PROTOCOLS ARE QUITE RIGOROUS, ESPECIALLY DURING THE
FIRST 2 YEARS, AND COMPLIANCE IS CRITICAL. NON-COMPLIANCE HAS BEEN
REPORTED IN 35-80% OF PATIENTS AND REPRESENTS A MAJOR OBSTACLE TO
THIS APPROACH IN STAGE | PATIENTS.!



MANAGEMENT OF STAGE | NSGCT-
SURVEILLANCE

» A RECENT STUDY WITH OVER 1,100 PATIENTS ON SURVEILLANCE FOR STAGE |
NSGCT DEMONSTRATED THE FOLLOWING:20

* AN OVERALL RECURRENCE RATE OF 19% (44% LVI+, 14% LVI-)
* A MEDIAN TIME TO RELAPSE OF 6 MONTHS

* THE OVERWHELMING MAJORITY OF RELAPSES (95%) OCCURRED WITHIN 2 YEARS, WITH LESS
THAN 195 OCCURRING AFTER 3 YEARS

e 90% WERE IGCCCG GOOD RISK RECURRENCES



MANAGEMENT OF STAGE | NSGCT-
SURVEILLANCE

Year

History and
physical exam

Beta-HCG, AFP,

and LDH
Chest x-ray

Abdominal CT

Surveillance Schedule For Stage | NSGCT¢
For Clinical Stage IA NSGCT

5

Year

Every 2 mo Every 3 mo Every 4-6 mo Every 6 mo Every 12 mo History and Every 2mo Every 3mo Every 4-6mo Every 6mo

physical exam

Every2 mo Every 3 mo Every 4-6 mo Every 6 mo Every 12 mo Beta-HCG, AFP, Every 2mo Every 3mo Every 4-6mo Every 6mo

and LDH
At 4 and 12 mo Every 12 mo Every 12 mo Every 12 mo Every 12 mo

Chest x-ray Every 4mo Every 4-6mo Every 4-6mo Every 12mo

Every 4-6 mo  Every 6-12 mo Every 12 mo As clinically As clinically
indicated indicated

Abdominal CT Every 4mo Every 4-6mo Every 6mo Every 12mo

AUA Surveillance Schedule

Table 3. Clinical stage | NSGCT active surveillance follow-up
Year 1 Year 2 Year 3 Year 4 Year 5 > Year b

History, physical and tumor markers ~ Every 2—3 months Every 2—4 months  Every 4—6 months Every 6—12 months Every 6—12 months If clinically indicated
Chest x-ray and CT abdomen =+ pelvis Every 3—6 months Every 4—12 months Once Once If clinically indicated

For Clinical Stage IB NSGCT

Every 12mo

Every 12mo

As clincaly
indicated

As clinically
indicated



MANAGEMENT OF STAGE | NSGCT-CHEMOTHERAPY

* BLEOMYCIN, ETOPOSIDE, AND CISPLATIN (BEP) IS THE STANDARD REGIMEN USED

e THE USE OF 1 CYCLES IS CURRENTLY RECOMMENDED BY THE NCCN AND EAU DUE TO A
RELAPSE RATE LESS THAN 5%?¢

e THIS IS SUPPORTED BY A PUBLICATION FROM THE SWENOTECA GROUP REPORTED AN
UPDATED EXPERIENCE WITH A SINGLE CYCLE OF BEP FOR STAGE | PATIENTS WITH GOOD
RESULTS26

 WITH A MEDIAN FOLLOW-UP OF 7.9 YEARS, THERE WAS 5 YEAR RELAPSE RATE OF 3.2%
IN PATIENTS WITH LVI AND 1.6% FOR PATIENTS WITHOUT LVI. ALL RECURRENCES WERE
|IGCCCG GOOD RISK AND THERE WAS 100% 5 YEAR CSS. THE ADMINISTRATION OF
UP TO TWO COURSES OF PLATINUM-BASED CHEMOTHERAPY MAY LESSEN CONCERNS OF
ACUTE AND DELAYED SIDE EFFECTS OF TREATMENT (INCLUDING A LOWERED RISK OF
BLEOMYCIN-INDUCED PULMONARY TOXICITY), HOWEVER LONG TERM FOLLOW UP IS
NEEDED.



MANAGEMENT OF STAGE | NSGCT-RPLND

e FOR MEN WITH HIGH-RISK PATHOLOGIC FEATURES OR FOR THOSE WHO ARE
UNABLE TO COMPLY WITH A SURVEILLANCE SCHEDULE, RPLND OFFERS AN
APPROPRIATE CHOICE FOR ADJUVANT TREATMENT FOR SEVERAL REASONS:

* (I) RPLND PROVIDES ACCURATE PATHOLOGIC STAGING

* (II) RPLND IN EXPERIENCED HANDS IS ASSOCIATED WITH LOW SHORT AND LONG-TERM
MORBIDITY

 (Ill) RPLND MINIMIZES THE RISK OF RELAPSE DUE TO CHEMORESISTANT GCT AND TERATOMA

* (IV) BECAUSE THE RISK OF RETROPERITONEAL RELAPSE IS RARE IN THOSE WITH
PATHOLOGICALLY CONFIRMED STAGE | OR Il DISEASE, RPLND PROVIDES FOR A SIMPLIFIED
FOLLOW-UP REGIMEN, LIMITED TO TUMOR MARKERS AND CHEST IMAGING. RELAPSE IN ANY
SITE AFTER A NEGATIVE RPLND 1S UNCOMMON AND IS GENERALLY CURABLE WITH

CHEMOTHERAPY.



MANAGEMENT OF STAGE | NSGCT-RPLND

Mational

Comprehensive NCCN Guidelines Version 3.2020

° P R|OR TO R P LN D PAT' ENTS NCCN Testicular Cancer - Nonseminoma

POSTSURGICAL MANAGEMENT

SHOULD HAVE CT A/P WITHIN
4 WEEKS OF SURGERY AND S —
REPEAT STM WITHIN 7-10 DAYS ) TBETors ties Ses Followup or Nonseminoma.

<. . or Table 9 (TEST. 3
Stage | with and + EP for 2 cycles

ollow-up for Nonseminoma,

See
Table 9 (TEST-B 3 of 3)

Surveillance (preferred) —— =

without risk fac
A, lIB treated
primary nerve-sparing

e R E C O M M E N DAT' O N S F O R RELND . .c;g'érlg%‘:t:ezrzﬂ‘&gemmd]:z See Follow-up fc-’r No}l"lseminc-ma.

™ Table 9 (TEST-B 3 of 3)

or
+ EP for 2 cycles
or

ADJUVANT THERAPY Surveilance

Chemotherapy:?

FOLLOWING PRIMARY N L e
RPLND:¢

ommendations are category 2A unless otherwi:
N believes that the best management of any p




SURGICAL CONSIDERATIONS-RPLND

CONTRALATERAL NODAL INVOLVEMENT IS MORE COMMON IN RIGHT-SIDED
TUMORS — FOLLOWING THE RIGHT TO LEFT LYMPHATIC DRAINAGE.

IT IS IMPORTANT TO CONSIDER THE NEUROANATOMY OF THE
RETROPERITONEUM WHEN PERFORMING A RPLND AS INJURY TO THESE
STRUCTURES RESULTS IN ANEJACULATION.
e THE SYMPATHETIC TRUNKS ARE BILATERAL, PARAVERTEBRAL CHAINS THAT GIVE RISE TO THE
POSTGANGLIONIC FIBERS. THESE FIBERS COURSE POSTERIOR TO THE VENA CAVA AND

ANTERIOR TO THE AORTA AND COALESCE AT THE SUPERIOR HYPOGASTRIC PLEXUS, WHICH LIES
JUST CAUDAL TO THE IMA.



SURGICAL CONSIDERATIONS-RPLND

e A FULL BILATERAL TEMPLATE EVOLVED TO INCLUDE ONLY THE AREA FROM THE
RENAL HILUM TO THE BIFURCATION OF THE COMMON ILIAC VESSELS CAUDALLY,
WITH THE URETERS AS THE LATERAL BOARDERS.

e MODIFIED TEMPLATES WERE DEVELOPED TO DECREASE MORBIDITY?2223

* A RIGHT-SIDED TEMPLATE INCLUDES LYMPHATIC TISSUE FROM THE RIGHT URETER AND
PARACAVAL REGIONS ALONG WITH INTERAORTOCAVAL AND THE PRE- AND PARA-AORTIC
REGIONS ABOVE THE IMA..

» LEFT-SIDED TEMPLATES REQUIRE DISSECTION OF ALL PARA-AORTIC LYMPHATIC TISSUE MEDIAL
TO THE LEFT URETER AS WELL AS INTERAORTOCAVAL AND PRE-AORTIC LYMPHATIC TISSUE
ABOVE THE IMA



SURGICAL CONSIDERATIONS-RPLND

THE NEXT TECHNICAL ADVANCEMENT IN RPLND WAS THE DEVELOPMENT OF
PROSPECTIVE NERVE-SPARING TECHNIQUES, WHICH ALLOWED FOR A FULL BILATERAL
DISSECTION WITH PRESERVATION OF ANTEGRADE EJACULATION?4

MODIFIED TEMPLATES AND NERVE SPARING TECHNIQUES, WILL MAINTAIN EJACULATORY
FUNCTION IN THE VAST MAJORITY OF PATIENTS

THE SPLIT-AND-ROLL TECHNIQUE WITH CONTROL OF LUMBAR VESSELS SHOULD BE
PERFORMED TO ALLOW COMPLETE CIRCUMFERENTIAL DISSECTION OF THE GREAT
VESSELS.

RPLND IS TRADITIONALLY PERFORMED VIA AN OPEN TRANSABDOMINAL APPROACH

. ALTERNATIVES: EXTRAPERITONEAL, LAPAROSCOPIC, ROBOTIC
APPROACHES?>-°0-52



Right sided tumor Left sided tumor

Inter-aortocaval Para-aortic
predominant predominant




FULL BILATERAL NERVE SPARING TEMPLATE




RIGHT SIDED NERVE SPARING TEMPLATE




LEFT SIDED NERVE SPARING TEMPLATE




MANAGEMENT OF STAGE IIA AND IIB
PURE SEMINOMA

* RADIATION THERAPY (RT) IS USED IN THE TREATMENT OF STAGE IIA AND IIB
PURE SEMINOMAS:14.15.:27.28

e THE PRIMARY DIFFERENCE IN THE RADIATION FIELD USED FOR STAGE ||
VERSUS | IS THE INCLUSION OF THE IPSILATERAL ILIAC LYMPH NODES IN
A “DOG-LEG” FIELD.

e THE CUMULATIVE DOSE FOR IlIA DISEASE IS 30 GY AND 36 GY FOR |IB
DISEASE. OVERALL SURVIVAL IS AS HIGH AS 100% WITH RT.¢ 14

* [N PATIENTS WITH BULKY LYMPHADENOPATHY (> 3 CM), CHEMOTHERAPY IS
PREFERRED TO RT. BOTH THE NCCN AND EAU GUIDELINES RECOMMEND
4 COURSES OF EP OR 3 CYCLES OF BEPé.14.15



MANAGEMENT OF STAGE lIA, 1B, IIC PURE
SEMINOMA

CLINICAL PRIMARY TREATMENT® FOLLOW-UP

STAGEY™ - . __— : Recurrence, treat
RT to include para-aortic and ipsilateral See Follow-up for Seminoma, according to extent of

- p g
::I}lrac lymph nodes to a dose of 30 Gy Table 3 (TEST-A 2 of 2) disease at relapse”

Primary chemotherapy:?
BEP?3 for 3 cycles orEF for4 cycles————»

Stage
A

See Post-Chemotherapy
Management and Follow-up (TEST-5)

Primary chemotherapy (preferred):Z
BEP?? for 3 cycles or EP for 4 cycles

or

RT in select non-bulky (53 cm) cases g ; Recurrence, treat
to include para-aortic and ipsilateral .?:El: g"&";;.ﬁ ;"2’ g’f‘;: INOM3A, _, |according to extent of
iliac lymph nodes to a dose of 36 Gy’ disease at relapse’

Primary chemotherapy:2
BEP2? for 3 cycles (category 1)
or

EP for 4 cycles (category 1) . See Post-Chemotherapy
Stage Management and Follow-up (TEST-5)

Good risky —=

e, *

Primary chemotherapy:2

Intermediate BEFP“? for 4 cycles (category 1) Preferred Regimens
riskY or BEP = Bleomycin/etoposide/cisplatin

VIP for 4 cycles EP = Etoposide/cisplatin

Other Recommended Regimens
VIP = Etoposide/ifosfamide/cisplatin

®Discuss sperm banking prior to chemotherapy or radiation treatment.
" See Principles of Radiotherapy for Pure Testicular Seminoma (TEST-C).
¥Patients should not be treated based upon an elevated LDH alone. = Al stage IIC and stage I semmomas are co nsidered goodﬂsk d|sease except for

R T T T T T T I T I N T T

T T T



MANAGEMENT OF STAGE IIC AND |lI
PURE SEMINOMA

» THE TREATMENT FOR IIC SEMINOMA PATIENTS IS CHEMOTHERAPY WITH 3 CYCLES OF BEP OR 4
CYCLES OF EP3:6.15.29.30.31

e STAGE Ill SEMINOMA IS TREATED WITH CHEMOTHERAPY DETERMINED BY IGCCCG RISK
CLASSIFICATION

» GOOD RISK: EP X4 cYCLES OR BEP X3 CYCLES
» |INTERMEDIATE RISK: BEP X4 CYCLES

* FOLLOWING FIRST LINE THERAPY FOR ADVANCED SEMINOMA THERE WILL BE A POST-
CHEMOTHERAPY MASS IN APPROXIMATELY 60-80% OF PATIENTS32

. PATHOLOGY OF MASSES 90% FIBROSIS AND 10% HAVE RESIDUAL VIABLE TUMOR
. RARELY TERATOMA



MANAGEMENT OF POST CHEMOTHERAPY
SEMINOMA

e MANAGEMENT OF POST CHEMOTHERAPY SEMINOMA MASS BASED ON SIZE
AND PET IMAGING?®

 IT WAS DEMONSTRATED THAT THE PRESENCE OF VIABLE TUMOR WAS 3% VS.
27% FOR MASSES < 3 VS. 2 3 CM, RESPECTIVELY.33 THESE CHARACTERISTICS
OF POST-CHEMOTHERAPY SEMINOMA HAVE LED TO A DIFFERENT
MANAGEMENT STRATEGY COMPARED TO NSGCT.



MANAGEMENT OF POST-CHEMOTHERAPY
SEMINOMA

NCCN GUIDELINES RECOMMEND SURVEILLANCE OF MASSES < 3 CM, WHILE
MASSES > 3 CM SHOULD BE FURTHER EVALUATED WITH A 2-18FLUORO-DEOXY-
D-GLUCOSE POSITRON EMISSION TOMOGRAPHY (PET) SCAN OR UNDERGO
SURVEILLANCE.

* |F FLORIDLY POSITIVE THEN AN RPLND OR BIOPSY SHOULD BE PERFORMED.®

e IN 2018, THE NCCN GUIDELINES ADDED THE OPTION TO SIMPLY OBSERVE
MASSES >3CM AS AN ALTERNATIVE TO PET IMAGING.

e PET SCANS SHOULD BE PERFORMED AT LEAST 6 WEEKS AFTER THE
COMPLETION OF CHEMOTHERAPY.



MANAGEMENT OF PURE SEMINOMA POST-CHEMOTHERAPY
MASSES

STAGE lIA, lIB, IIC, Il AFTER PRIMARY POST-CHEMOTHERAPY FOLLOW-UP
TREATMENT WITH CHEMOQTHERAPY MANAGEMENT

No residual mass or
residual mass

=3 cm and normal ——— = Surveillance

serum AFP and
beta-hCG

————|upfor

See Follow- Recurrence,

See Second-Line
—
Seminoma, Therapy (TEST-13

Table 3
(TEST-A 2 of
2)

Surveillancge ——————————————————————————————————————————————————————————————+|See Follow-up for

Residual

mass or
* Chest, B}
abdominal, {afna;:lcw
pelvlic CT normal —=| Consider
scan serum PETICT scan
" mor aFPand | |po e .
beta-hCG p
markers thigh (6 wks
or more post-
chemotherapy)

Progressive disease

Negative —» Surveillance

Seminoma, Table 4

(TEST-A 2 of 2)

Complete 2 cycles adjuvant
/ resection chemotherapydd

Positive
for viable
seminoma®® \ Incomplete

resection Second-line

or chemotherapy®®

Progression

Negative See Follow-up for
for viable Seminoma, Table 4
seminomac® (TEST-A 2 of 2)

(growing mass or ———— See Second-Line Thera EST-13 Recurrence,

rising markers)

i With contrast.

See Second-Line
Therapy (TEST-13

Bb If PET/CT is borderline, consider surveillance and repeat PET/CT or CT.
%% In rare cases, nonsemlnomatous elements will be identified, and if they are
dd “If complete resecti ] ; : er chemotherapy for 2 cycles (EP or TIP or V IF' or‘-‘ell’-‘} If res~=ct|c-n |ncomplete full course of second-ine therap‘,f
i is performed itive: gery if complete resection is possible or full course of second-line chemotherapy.
for Metastatic -F).




MANAGEMENT OF STAGE lIA NSGCT

STAGE IIA WITH NORMAL MARKERS, PRIMARY RPLND IS AN APPROPRIATE
TREATMENT OPTION.6-5:34.35

e STAGE IIA NSGCT CAN BE TREATED WITH PRIMARY CHEMOTHERAPY
CONSISTING OF 4 CYCLES OF EP OR 3 CYCLES OF BEP

e THE NCCN GUIDELINES RECOMMEND ALL PATIENTS WITH ELEVATED AFP OR
HCG LEVELS FOLLOWING ORCHIECTOMY SHOULD UNDERGO PRIMARY
CHEMOTHERAPY

* |[F RPLND IS UNDERTAKEN, PRINCIPLES OF NERVE-SPARING RPLND SHOULD
BE FOLLOWED, BUT CANCER CONTROL SHOULD NEVER BE COMPROMISED TO
PRESERVE EJACULATORY FUNCTION.



MANAGEMENT OF STAGE l[IA NSGCT

e RPLND IS CURATIVE FOR PNO DISEASE AND SURVEILLANCE IS RECOMMENDED TO
AVOID CHEMOTHERAPY

* FOR PATIENTS WITH PN1 DISEASE FOLLOWING RPLND, CURE RATES ARE AS HIGH AS
90%6,21 ,34,35

e FOR PN1 ADJUVANT CHEMOTHERAPY WITH 2 CYCLES OF EP OR BEP IS AN
OPTION; HOWEVER, IF AN ADEQUATE, COMPLETE RPLND WAS PERFORMED AND
NO CONCERNS OF SURGICAL COMPROMISE EXIST, SURVEILLANCE IS PREFERRED
FOR PN

* WHILE SURVEILLANCE FOR PN2 IS AN OPTION IN VERY SELECT CASES, CHEMOTHERAPY
IS PREFERRED WITH EP OR BEP FOR 2 CYCLES DUE TO THE ~50% RISK OF RELAPSE?!

* FULL INDUCTION CHEMOTHERAPY IS RECOMMENDED FOR PN3 DISEASE — 4 CYCLES OF
EP OR 3 CYCLES OF BEP®4 1415



MANAGEMENT OF STAGE [IB NSGCT

* PRIMARY CHEMOTHERAPY WITH 4 CYCLES OF EP OR 3 CYCLES OF BEP MAY
BE USED FOR IIB DISEASE

* IN SELECT STAGE IIB CASES WHERE THE ABDOMINAL IMAGING REVEALS A
SOLITARY LESION IN THE PRIMARY LANDING ZONE AND MARKERS HAVE
NORMALIZED, A RPLND IS AN OPTION FOR PRIMARY TREATMENT.® 15 |F
PRIMARY RPLND IS CHOSEN FOR |IB DISEASE, ADJUVANT THERAPY IS
DICTATED BY PATHOLOGIC NODAL STAGING

e BOTH TREATMENT APPROACHES RESULT IN A CURE RATE WHICH APPROACHES
98%¢



PRIMARY MANAGEMENT OF STAGE IIA-IIB

NSGCT

CLINICAL STAGE

Markers negative

Persistent marker

elevation®

Lymph node metastases,
within lymphatic drainage
sites

Markers

negative

Multifocal, symptomatic, or
lymph node metastases with
aberrant lymphatic drainage

—_—

—_—

Persistent marker elevation®

FPRIMARY TREATMENT

. See Postsurgical

Nerve-sparing RPLNDKK!
or

Primary chemotherapy?®:
BEP for 3 cycles or EP for 4 cycles

See Primary Treatment (TEST-11)

Primary chemotherapy:?
BEP for 3 cycles or EP for 4 cycles

or

Nerve-sparing RPLND*®!! in highly

selected cases

Primary chemotherapy:2

Management (TEST-10)

See Postchemotherapy
Management (TEST-9)

. See Postchemotherapy

" Management (TEST-9)

See Postsurgical
Management (TEST-10)

See Postchemotherapy

BEP for 3 cycles or EP for 4 cycles

See Primary Treatment (TEST-11)

-

Management (TEST-9)

Preferred Regimens

BEP = Bleomycin/etoposide/cisplatin
EP = Etoposide/cisplatin

b Mildly elevated, non-rising AFP levels may not indicate presence of germ cell tumor. Decisions to treat should not be based on AFP values =20 ng/mL. Further workup




MANAGEMENT OF STAGE IIC AND |lI
NSGCT

PRIMARY CHEMOTHERAPY IS BASED ON IGCCCG CLASSIFICATION

GOOD RISK: 4 CYCLES OF EP OR 3 CYCLES OF BEP
INTERMEDIATE RISK: 4 CYCLES OF BEP (PREFERRED) OR 4 CYCLES VIP

POOR RISK: PATIENTS SHOULD BE CONSIDERED FOR A CLINICAL TRIAL IF
AVAILABLE. STANDARD THERAPY IS 4 CYCLES OF BEP. IF BLEOMYCIN IS NOT
ABLE TO BE USED, THEN 4 CYCLES OF VIP (ETOPOSIDE, IFOSFAMIDE,
CISPLATIN) CAN BE USED.6:14:15



MANAGEMENT OF STAGE IIC AND |lI
NSGCT

» CHEMOTHERAPY SIDE EFFECTS: FATIGUE, ALOPECIA,
NAUSEA AND VOMITING (PROPHYLACTIC ANTIEMETICS
ADMINISTERED), MYELOSUPPRESSION, AND ASSOCIATED RISK
OF INFECTION, NEPHROTOXICITY, PERIPHERAL NEUROPATHY,
OTOTOXICITY, AS WELL AS RAYNAUD PHENOMENON AND
PULMONARY TOXICITY (BASELINE AND SURVEILLANCE PFTS
REQUIRED) ASSOCIATED WITH BLEOMYCIN, ALTHOUGH
CLINICALLY SIGNIFICANT PULMONARY TOXICITY IS RARE.



MANAGEMENT OF STAGE IIC, IS, ST, IIC
NSGCT

CLINICAL PRIMARY TREATMENTPP POST-CHEMOTHERAPY MANAGEMENT

STAGE )
i Primary If original
Sooais” chemotherapy:* - |Stage, — Surveillance —
Stage IS BEP for 3 cycles | s
Stage lIA, S1 | |(category 1) Complete P g
or

Stage I8, 54 response, |~ Surveillance
: negative | If original See
Stage liC EP for 4 cycles markers . g Follow-up for ggre r;:g;:.gloe’

~., |stage, or
Stage lIA (category 1) 7 T aﬂy'm-a, — Nonseminoma, | ==} ;e Thera
Mo-1 Nerve-sparing Table 8 —EY_
/ bilateral (TEST-B 2 of 3) TEST-13
RPLNDkk.II,nn
Fartial response, in selected cases

\ |residual masses category 2B
V|with normal AFP ( gory 28)

(category 1) and beta-hCG levels

OR
Primary ]
chemotherapy:? Partial response, —+ See Post-Chemotherapy Management (TEST-12

Primary
chemotherapy:?
Intermediate BEP for 4 cycles9d \
risk¥ (category 1)

or

Stage B
VIP for 4 cycles™

BEP for 4 cycles residual masses
Poor risky-22 category 1 with abnormal AFP
Stagelic ~ f;.r gony 1) and/or beta-hCG

VIP for 4 cycles in levels®s

selected patients™

(category 1)

) ) Preferred Reirr_\ens ) ) )
Brain _, Primary chemotherapy? ¥ RT % surgery, BEFP = Bleomycin/etoposide/cisplatin

metastases if clinically indicated EP = Etoposide/cisplatin

Other Recommended Regimens

VIP = Etoposide/ifosfamide/cisplatin
22 Consider consultation with a high-volume cenfter.

PP To ss response after treatment, CT with contrast of chest/abdomen/pelvis
5 and any other sites of disease is recommended.

measurement A |f intermediate ri based on LDOH 1.5-3 times the upper limit of normal, then

I See Princi S \ BEP for 3 cycles can be considerad.
ferral to high-volume centers should be considered for surgical resection of ™ Patients who may not tolerate bleomycin.
masses post-chemotherapy. =% Recommend referral to a high-volume cenfer.




OUTCOMES ADVANCED GCT'S

Risk Categories for Non-seminoma

; ; 5-year
Risk Groups For Seminoma Risk Group Features

Survival
Risk Group Features 5-yr OS drviva

Meet all of the following:

HCG<5,000; AFP<1,000;
No organ metastases LDH<1.5xULN; primary site

other than lung not the mediastinum, no NPVM.

(- NPVM) Good-risk except 21 of following:
Intermediate
HCG: 5,000-50,000

AFP: 1,000-10,000

Intermediate LDH: 1.5xULN-10xULN

Any of the following:
1° mediastinal site, +NPVMs,

HCG=>50,000; AFP>10,000; or

LDH>10xULN

NPVM: non-pulmonary visceral matastases (IGCCCG, JCO, 1997%")




MANAGEMENT NON-RP NSGCT

* POST-CHEMOTHERAPY MASSES IN THE LUNG, MEDIASTINUM, AND NECK SHOULD BE RESECTED
AS THESE SITES MAY HARBOR VIABLE TUMOR OR TERATOMA.

 THE PATHOLOGY BETWEEN THE RETROPERITONEUM AND THESE METASTATIC SITES ARE OFTEN
DISCORDANT (30-45%) AND THERE IS NO RELIABLE METHOD TO PREDICT EXTRA-
RETROPERITONEAL PATHOLOGY

* THE PRESENCE OF FIBROSIS IN THE RETROPERITONEUM IS MOST PREDICTIVE OF FIBROSIS IN
THE CHEST; YET ~20% OF THESE LESIONS WILL BE EITHER VIABLE TUMOR OR TERATOMA.!

» POST-CHEMOTHERAPY LIVER MASSES WILL HAVE DISCORDANT PATHOLOGY IN 50% OF THE
CASES.

e FIBROSIS IN THE RETROPERITONEUM WAS MOST PREDICTIVE OF FIBROSIS IN THE LIVER
(~95%). CONSIDERATION FOR SIMULTANEOUS LIVER RESECTION SHOULD BE MADE FOR
THESE PATIENTS.42



NSGCT: RECURRENCE AFTER CHEMOTHERAPY

* RELAPSE FOLLOWING CHEMOTHERAPY FOR NSGCT IS DESIGNATED AS EARLY OR LATE
RELAPSE

* DEFINED BY RECURRENCE BEFORE OR AFTER 2 YEARS RESPECTIVELY FROM
COMPLETING INITIAL THERAPY.

* PATIENTS RELAPSING WITHIN 2 YEARS SHOULD RECEIVE SECOND-LINE/SALVAGE
THERAPY

e AN EXCEPTION TO THIS SITUATION IS PATIENTS WITH NORMALIZED OR DECLINING
STM AND GROWING RETROPERITONEAL MASSES, CALLED GROWING TERATOMA
SYNDROME. THESE PATIENTS SHOULD UNDERGO RPLND WITH RESECTION OF
GROSS DISEASE.

» LATE RELAPSES ARE RARE, ~3%, AND MAINLY OCCUR IN THE RETROPERITONEUM, 50-
70%." THESE RELAPSES TEND TO BE CHEMO RESISTANT AND ARE OFTEN MANAGED
SURGICALLY.



NSGCT: SECOND LINE CHEMOTHERAPY

e A HIGH PROPORTION OF PATIENTS WHO RECUR AFTER STANDARD CHEMOTHERAPY WILL REMAIN
CURABLE WITH SECOND- AND THIRD-LINE TREATMENT STRATEGIES

¢ THE MOST COMMONLY USED SALVAGE REGIMENS INCLUDE: PACLITAXEL, IFOSFAMIDE, CISPLATIN
(TIP); AND VINBLASTINE, IFOSFAMIDE, CISPLATIN (VEIP). 6154344

* HIGH-DOSE CHEMOTHERAPY WITH AUTOLOGOUS STEM CELL SUPPORT WITH PREPARATIVE

REGIMENS SUCH AS CARBOPLATIN AND ETOPOSIDE HAVE ALSO DEMONSTRATED PROMISING
OUTCOMES4246.47

e THERE IS AN ACTIVELY ACCRUING RANDOMIZED PHASE Il TRIAL COMPARING TICE
(PACLITAXEL, IFOSFAMIDE, CARBOPLATIN, ETOPOSIDE) PLUS STEM CELL TRANSPLANT VERSUS
TIP (TIGER TRIAL, NCT02375204)

* POST-CHEMOTHERAPY SURGERY REMAINS A NECESSARY COMPONENT IN PATIENTS WHO RESPOND
TO SALVAGE THERAPY



SEX CORD STROMAL TUMORS

THIS GROUP OF TUMORS ARISE FROM LEYDIG, SERTOLI, AND GRANULOSA CELLS
LOW INCIDENCE LEADING TO A LACK OF ROBUST DATA ON MANAGEMENT
MEDIAN AGE AT DIAGNOSIS IS 45 (zuNINGA ET AL)

PRESENTATION: PALPABLE TESTIS MASS, VIRILIZATION, GYNECOMASTIA, LOSS OF HAIR, TESTICULAR
ATROPHY (DILWORTH ET AL, RISK ET AL)

RADICAL ORCHIECTOMY IS STANDARD FIRST LINE TREATMENT

RADIATION AND CHEMOTHERAPY HAVE LIMITED EFFICACY AND ROLE FOR ADJUVANT THERAPY IS NOT
WELL DEFINED

RPLND HAS BEEN REPORTED, BUT ROUTINE USE HAS NOT BEEN DEFINED
5YR SURVIVAL: LEYDIG CELL 91%, SERTOLI CELL 77% (BANERJI ET AL)
THERE IS POOR SURVIVAL FOR METASTATIC DISEASE (<2 YRS)



SURVIVORSHIP

THE HIGH RATE OF CURE FOR GCTS, THE YOUNG AGE AT DIAGNOSIS AND THE MULTIMODALITY
MANAGEMENT NECESSITATE THAT SURVIVORSHIP ISSUES INCLUDING LATE EFFECTS OF TREATMENT
BECOME AN INTEGRAL PART OF THE CARE PLAN

PATIENTS WITH GCTS ARE AT AN INCREASED RISK FOR CARDIOVASCULAR DISEASE, SECONDARY
MALIGNANCIES, INFERTILITY, HYPOGONADISM AS WELL AS OTHER LATE EFFECTS OF TREATMENT
INCLUDING HEARING LOSS, KIDNEY DYSFUNCTION, LUNG TOXICITY, PERIPHERAL NEUROPATHY,
ANXIETY DISORDER AND DEPRESSION

LONG TERM FOLLOW UP SHOULD FOCUS ON MONITORING FOR THESE LATE EFFECTS OF CANCER
AND ITS TREATMENT.

ALL PATIENTS SHOULD BE STRONGLY ENCOURAGED TO BANK SPERM PRIOR TO INITIATING
TREATMENT



