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Abstract

Background: The International Germ Cell Consensus Classification
(IGCCCQ) is the internationally accepted, clinically based prognos-
tic classification used to assist in the management and research of
metastatic germ cell tumours (GCTs). The goal of this study was
to determine whether the IGCCC is applicable to a population-
based cohort.

Methods: We completed a retrospective chart review of patients
who received diagnoses of GCT in Nova Scotia between 1984
and 2004 and who received treatment with platin-based chemo-
therapy for metastatic disease. We assigned the IGCCC to each
patient based on the site of the primary lesion, the presence or
absence of nonpulmonary visceral metastases and prechemother-
apy tumour marker values. We calculated Kaplan—-Meier estimates
of 5-year progression-free survival (PFS) and overall survival for
each IGCCC group.

Results: The study cohort comprised 129 patients. The distribution
and outcomes in each group of patients in Nova Scotia was sim-
ilar to that published in the IGCCC. Among patients with nonsemi-
noma GCTs (NSGCT) 61% had good, 22% had intermediate and
17% had poor prognoses. Among those with seminomas, 85% had
good and 15% had intermediate prognoses. Among patients
with NSGCTs, the 5-year PFS was 90%, 69% and 55%, and the
5-year overall survival was 94%, 84%, 61% in the good, inter-
mediate, and poor prognostic categories respectively. Among
patients with seminomas, the 5-year PFS was 95% and 50% and
the 5-year overall survival was 94% and 50% in the good and inter-
mediate prognostic categories, respectively.

Conclusion: The IGCCC seems applicable to a population-based
cohort, with similar distribution of categories and clear prog-
nostic ability.
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Résumé

Contexte : L'IGCCC (International Germ Cell Consensus Classifica-
tion) est un systeme de classification pronostique mondialement
reconnu, basé sur les données cliniques et utilisé pour faciliter
la prise en charge des tumeurs germinales métastatiques et la
recherche sur ces tumeurs. Le but de la présente étude était de déter-
miner si cette classification s’applique a une cohorte de population.

Méthodologie : On a mené une étude rétrospective par examen de
dossiers de patients ayant regu un diagnostic de tumeur germinale
en Nouvelle-Ecosse entre 1984 et 2004 et traités par chimiothérapie
antimétastatique a base de platine. On a classé les patients selon
I"IGCCC en fonction du siege de la tumeur primitive, de la présence
ou de I'absence de métastases viscérales non pulmonaires et des
valeurs des marqueurs tumoraux avant la chimiothérapie. La survie
sans progression de la maladie (SSP) et la survie globale (SG)
sur 5 ans pour chaque groupe formé en fonction de I'lGCCC ont
été évaluées par la méthode de Kaplan-Meier.

Résultats : La cohorte étudiée comptait 129 patients. La distri-
bution et I'issue du traitement étaient similaires pour tous les
patients a celles publiées dans la classification IGCCC. Chez les
patients avec tumeurs germinales non séminomateuses, 61 %
avaient un pronostic favorable, 22 % un pronostic moyen et 17 %
un pronostic médiocre. Chez les patients avec tumeurs sémino-
mateuses, 85 % avaient un pronostic favorable et 15 % un pronos-
tic moyen. Chez les patients avec tumeurs germinales non sémi-
nomateuses, la SSP apres 5 ans était de 90 %, 69 % et 55 % et
la survie globale aprés 5 ans était de 94 %, 84 % et 61 % en fonc-
tion de pronostiques favorable, moyen et médiocre, respectivement.
Chez les patients avec tumeurs séminomateuses, la SSP apres 5 ans
était de 95 % et 50% et la survie globale apres 5 ans était de
94 % et 50 % en fonction de ces mémes catégories pronostiques.
Condlusion : L'IGCCC semble bien s’appliquer & une cohorte de
population; la distribution entre les classes est similaire, et la capac-
ité pronostique est tres bonne.

Introduction

Germ cell tumours (GCTs) are the most common solid can-
cers with a rising incidence in young men."? The tumours
can be classified into 2 major histological types: seminoma
and nonseminoma germ cell tumours (NSGCT), with semi-
nomas comprising about 40%-50% of GCTs and NSGCTs
comprising 50%—-60%.’

The approval of cisplatin in 1978 led to improved out-
comes in this patient population, with cure rates exceeding
90%.* It was soon recognized, however, that many fac-
tors influenced the outcome of patients with advanced
disease. These factors included the extent and sites of
metastatic spread, the primary site, tumour size and the
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degree of tumour marker elevation. Different prog-
nostic factor classification systems were developed
in different institutions and countries in an attempt
to divide patients into prognostic groups for both
clinical and research purposes.>” These classifica-
tion systems included different variables and var-
ied substantially. A comparison of different clas-
sification systems was performed and poor
agreement was achieved when assigning patients
into good- or poor-risk categories.® Because of
these differences, comparison of different trials and
databases or collaboration in randomized clinical
trials was difficult.

In 1991, the International Germ Cell Cancer
Collaborative Group comprising international
researchers and clinicians was formed to develop
a stratification system for use in both clinical prac-
tice and clinical trials. In 1997, the International
Germ Cell Consensus Classification (IGCCC) was
published and has become the gold standard used
in daily clinical practice and GCT research.’
Independent prognostic variables include histol-
ogy of the primary tumour, site of the primary
tumour, the degree of pretreatment tumour mark-
er elevation (o fetoprotein [AFP], human chorion-
ic gonadotrophin and lactate dehydrogenase) and
the presence of nonpulmonary visceral metastases,
as seen in Table 1.

The IGCCC was derived from the pooled clin-
ical data from 5202 patients with NSGCTs and
660 patients with seminomas treated between
1975 and 1990 using platin-based chemotherapy.
These patients were treated at specific, well-
recognized centres with an expertise in the man-
agement of GCTs.

The goal of our study was to determine whether
the IGCCC can be applied to a population-based
cohort of patients with GCTs. The specific aim was
to determine the proportion and outcomes of
patients with metastatic GCTs treated with platin-
based chemotherapy in Nova Scotia who had
good, intermediate and poor prognoses according
to the IGCCC and to compare the Nova Scotia data
with that reported in the IGCCC.

Methods

We obtained approval from our research ethics
board. We performed a search of the QEIl Health
Science Centre Surveillance and Epidemiology
Databases to identify patients with GCTs in Nova
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Scotia diagnosed between 1984 and 2004. Patients
in this geographic region have tended to be non-
migratory, which allows for fairly complete follow-
up. We performed a retrospective chart review to
determine which patients received platin-based
chemotherapy for metastatic disease. Data collec-
tion included histology, location of primary site,
presence and location of metastatic sites, serum
levels of AFP, human chorionic gonadotropin
(hCG) and lactate dehydrogenase (LDH) before
chemotherapy, start and finish date of chemother-
apy, date of disease progression, date of last con-
tact and date of death.

We analyzed patients in 2 groups: 1) NSGCT
(which also included patients with seminoma and
an increased AFP) and 2) seminoma. We cate-
gorized patients into good, intermediate and poor
prognosis groups, as per the IGCCC criteria.

Table 1. Definition of the Germ Cell Consensus
Classification

Prognostic
Histology category Clinical factors
NSGCT Good Testes/retroperitoneal primary

and no nonpulmonary visceral
metastases and good markers:
AFP < 1000 ng/mL and
hCG < 5000 IU/L and
LDH < 1.5 x ULN
Intermediate  Testes/retroperitoneal primary
and no nonpulmonary visceral
metastases and intermediate
markers:
AFP > 1000 ng/mL and
<10 000 ng/mL or
hCG > 5000 IU/L and
<50 000 ng/mL or
LDH >1.5 x ULN and
<10 x ULN
Poor Mediastinal primary or
nonpulmonary visceral
metastases or poor markers with
AFP > 10 000 ng/mL or
hCG > 50 000 IU/L or
LDH > 10 x ULN
Seminoma  Good Any primary site and no
nonpulmonary visceral metastases
and normal AFP, any hCG, any LDH
Intermediate  Any primary site and nonpulmonary

visceral metastases and
normal AFP, any hCG, any LDH
AFP = o fetoprotein; hCG = human chorionic gonadotropin; LDH = lactate

dehydrogenase; NSGCT = nonseminoma germ cell tumour; ULN = upper limit of
normal.
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Primary outcomes in our study were identical
to those in the IGCCC. We measured progression-
free survival (PFS) from the date of initial
chemotherapy and defined it as freedom from pro-
gression of disease at any time after the start of
chemotherapy or death from any cause. We meas-
ured overall survival from the date of initial
chemotherapy.

We obtained follow-up data from the Nova
Scotia Cancer Registry, the QEIl Health Sciences
Centre charts, the provincial radiology database,
regional laboratory databases and the national

death registry.

Statistical analysis

We used SAS version 8.2 (SAS Institute Inc.) to ana-
lyze the data. We calculated the PFS and overall

Table 2. Demographic characteristics of patients
with germ cell tumours in Nova Scotia

Characteristic

Primary site
Testis 117 (91)
Mediastinum 6 (5
Retroperitoneum 2 (2)
Other 4 (3)
Histology
NSGCT 99 (77)
Seminoma 26 (20)
Unknown 4 (3)
Nonpulmonary visceral metastases
Present 16 (12)
Absent 113 (88)
Tumour markers
AFP*
< 1000 ng/mL 94 (89)
> 1000 and < 10 000 ng/mL 10 (9)
> 10 000 ng/mL 2 (2
hCG T
<5000 IU/L 98 (88)
> 5000 and < 50 000 IU/L 6 (5
>50 000 IU/L 7 (6)
LDH%
<1.5x ULN 47 (66)
>1.5xand <10 x ULN 21 (30)
> 10 x ULN 3 (4

No. (%) of patients

AFP = a fetoprotein; hCG = human chorionic gonadotropin; LDH = lactate
dehydrogenase; NSGCT = nonseminoma germ cell tumour; ULN = upper limit of
normal.

*Unknown in 23 patients.

tUnknown in 18 patients.

FUnknown in 58 patients.
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survival using the Kaplan-Meier method. We ana-
lyzed LDH values as relative increases above the
upper limit of normal. We considered AFP in
nanograms per millilitre and hCG in internation-
al units to be absolute values. If tumour marker
values were missing, we placed patients into prog-
nostic categories based on the remaining data.

Results

Between 1984 and 2004, 425 patients received
diagnoses of GCT in Nova Scotia. Of these,
132 patients had metastatic disease and received
platin-based chemotherapy. We excluded 3 pa-
tients (1 who received prior chemotherapy,
1 whose treatment could not be ascertained and
1 who was younger than 16 years old). General
information about our study population is provided
in Table 2. The testis was the primary site in more
than 90% of the patients. Nonseminoma GCTs
accounted for more than 75% of all GCTs. Eight
patients had seminoma and elevated AFP, thus we
classified them in the NSGCT group. Only 12% of
patients had nonpulmonary visceral spread of their
cancer. The average age at the time of diagnosis
was 32.1 years and the median follow-up time for
surviving patients in the cohort was 6.1 years.

The distribution and outcomes of patients with
good, intermediate and poor prognoses is shown
in Table 3. The proportion of patients in Nova
Scotia with good, intermediate and poor prognoses
for NSGCTs was similar to that in the IGCCC (61%
v. 56% with good, 22% v. 28% with intermedi-
ate and 17% v. 16% with poor prognoses). The
percentage of patients with good and intermedi-
ate prognoses for seminomas was also similar (85%
v. 90% with good and 15% v. 10% with inter-
mediate prognoses).

The outcomes of the Nova Scotia cohort com-
pared with those in the IGCCC are also shown
in Table 3. Among patients with NSGCTs, the
5-year PFS was 90%, 69% and 55% for patients
with good, intermediate and poor prognoses,
respectively. The 5-year overall survival was 94%,
84% and 61% for patients with good, intermedi-
ate and poor prognoses, respectively. This com-
pares favourably to the IGCCC, although the
5-year PFS for the intermediate and poor prog-
nosis categories and the 5-year overall survival for
the poor prognosis category in our cohort fell out-
side the IGCCC confidence intervals (Cls).



The outcomes for the NS cohort with semino-
ma revealed a 5-year PFS of 95% and 50% among
patients with good and intermediate prognoses,
respectively. The 5-year overall survival was 94%
and 50% among patients with good and inter-
mediate prognoses, respectively. The IGCCC did
not publish Cls for 5-year PFS and overall survival,
thus comparison is more difficult. The outcome
for patients with good prognoses was slightly bet-
ter in Nova Scotia, and the outcomes among thoses
with intermediate prognoses was slightly worse.

Discussion

Although GCTs are uncommon, worldwide inci-
dence of this cancer is on the rise. With the advent
of platin-based chemotherapy, GCT has become
one of the few curable cancers, even in the ad-
vanced stage or at relapse. An accurate prognos-
tic classification system is required to guide phys-
icians to make evidence-based decisions with
regard to treatment, to appropriately advise patients
on their prognoses and to optimize research to assist
in clinical trial design and interpretation of results.
The IGCCC was developed to meet these needs.
The IGCCC has become a gold standard used
in decision-making for patients with metastatic
GCTs and in clinical trials. Much of the data that
provide the basis for the IGCCC, however, were
obtained from specialized centres in the treatment
of GCTs, which have been shown to produce bet-
ter outcomes than nonspecialized or low-volume
centres.'®" Analyzing only patients from special-
ized centres may also introduce a referral bias
because perhaps only a certain subset of patients,
such as those perceived to have the worst prog-
noses, would be referred.™ In addition, much of
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the data come from patients who participated in
clinical trials, which may also influence the out-
come compared with a general population of treat-
ed patients. Whether the results of the IGCCC can
be applied to a general patient population has not
been proven.

Our study examined a general population from
a later time period to determine whether the dis-
tribution of patients with good, intermediate or
poor prognoses was similar to that in the IGCCC
and whether the patient outcomes in terms of
5-year PFS and overall survival were comparable.
Our study had limitations, including the small sam-
ple size, the variation of care over time, patients
lost to follow-up, missing data and the fact that
a direct statistical comparison between the patients
in Nova Scotia and the IGCCC was not possible.
The reason that the 5-year PFS among patients
in the intermediate and poor prognosis categories
and the 5-year overall survival among patients
in the poor prognosis category for the NSGCT
patients fell outside the IGCCC Cls was likely the
small sample size, as evidenced by the wide Cls
in our cohort. Our study also had strengths, the
largest being that it was population-based and that
the data were more recent.

The percentage of patients in Nova Scotia with
diagnoses of GCT with good, intermediate and poor
prognoses was very similar to that in the IGCCC,
suggesting the patient populations were similar in
terms of prognostic factors when treatment began.
Our study showed that the patients with GCTs treat-
ed in Nova Scotia between 1984 and 2004 had sim-
ilar outcomes to those in the consensus paper and
that the IGCCC has clear prognostic ability in this
population-based cohort. Our findings support the
applicability of the IGCCC to a population-based

Table 3. Comparison of the distribution and outcomes of the Nova Scotia cohort to the International Germ Cell

Consensus Classification

% (95 % Cl)
No. (%) of NS

Group Prognosis patients IGCCC % NS 5-yr PFS IGCCC 5-yr PFS NS 5-yr OS IGCCC 5-yr OS
NSGCT Good 60(61) 56 90 (78-96) 89 (87-91) 94 (82-98) 92 (90-94)

Intermediate 22(22) 28 69 (37-84) 75 (71-79) 84 (55-92) 80(76-84)

Poor 17(17) 16 55 (27-76) 41 (35-47) 61 (33-80) 48(42-54)
Seminoma  Good 22 (85) 90 95 (69-99) 82 94 (67-99) 86

Intermediate 4(15) 10 50 (5.8-84) 67 50 (5.8-84) 72

Cl = confidence interval; IGCCC = International Germ Cell Consensus Classification; NS = Nova Scotia; NSGCT = nonseminoma germ cell tumour; OS = overall survival;

PFS = progression-free survival.
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cohort to determine the classification and prog-
nosis of patients with metastatic GCTs.
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