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The incidence of germ cell cancer continues to increase,1 and
clinical stage (CS) I seminoma is the most common presentation.
Nonetheless, despite decades of prospective studies, the optimal
treatment of patients with CS I seminoma remains controversial.
Surveillance, radiation therapy (RT), and carboplatin are each
viewed as acceptable by various guideline groups. In recent years,
a risk-adapted approach has increasingly been used, with both RT
and carboplatin administered to patients at higher risk of re-
currence. However, the studies that justify reduced doses and fields
of radiation and the use of carboplatin were performed in un-
selected patients. We believe that the role of RT and carboplatin
needs to be re-evaluated in light of recent data, prompting us to
conclude that surveillance is the treatment of choice for most, if
not all, compliant patients with CS I seminoma. Some historical
perspective is necessary.

Because seminoma is highly radiosensitive, adjuvant RT to the
para-aortic and ipsilateral iliac lymph nodes had been the standard
of care for unselected CS I seminoma for decades, with a risk of
relapse of approximately 4%. In parallel, many surveillance studies
revealed that metastatic disease would appear in only approxi-
mately 15% of unselected patients. When relapse occurred, salvage
treatment was highly successful, with a disease-specific survival of
almost 100%.2-4 As such, it was clear a substantial majority of
patients with CS I seminoma were being overtreated with RT,
leading to a search for interventions with less toxicity and pre-
dictive factors for relapse. Evidence also showed an increased long-
term risk of RT-induced second malignant neoplasms (SMNs) and
cardiovascular disease (CVD), evoking concern for its use in all
patients with CS I disease.5 To address acute toxicity, the Medical
Research Council (MRC) performed several randomized trials to
reduce RT field and dose. In MRC TE10, a para-aortic port was
compared with the classic dogleg port. It was designed to accept
a higher pelvic failure rate. The results showed equivalent overall
relapse rate (RR) and survival with lesser toxicity, but a signifi-
cantly increased pelvic failure rate was observed as the cost for
eliminating the pelvic RT port to reduce acute and late toxicity.6

Trial MRC TE18/European Organisation for Research and Treat-
ment of Cancer (EORTC) 30942 compared 30 Gy in 15 fractions of
RTwith the lower dose of 20 Gy in 10 fractions; the lower dose was
equally effective with fewer adverse events.7

Because of a toxicity profile preferable to that of cisplatin and
greater convenience for patients, studies of adjuvant carboplatin
were initiated. In 2005, the results of MRC TE19/EORTC 30982
were published. This noninferiority trial, initiated in 1995, pro-
spectively compared RT with a single dose of carboplatin (area
under the curve [AUC], 7) in 1,477 unselected patients with CS I
seminoma. At 2 years of follow-up, the difference in the relapse-
free rates between RT and chemotherapy was 21.0% (90% CI,
22.5 to 0.5), with fewer acute adverse events in the carboplatin
group. With a predefined noninferiority margin of 3% (absolute
difference), it was concluded that adjuvant carboplatin was
noninferior to adjuvant RT.8 In 2011, the mature results of
TE19 were published; 5-year relapse-free rates were21.3% (90%
CI, 23.5 to 0.7), demonstrating noninferiority only after the
noninferiority margin was adjusted to a 5% absolute difference.
In addition, a majority (74%) of relapses in the carboplatin
group occurred in the retroperitoneum, forcing the need for
abdominal computed tomography (CT) scanning after com-
pletion of therapy, testing that is not needed after dogleg RT. The
6.5-year median follow-up did not allow a meaningful assess-
ment of late relapse or late chemotherapy toxicity, including
CVD and SMNs.9 Powles et al10 reported statistically non-
significant increases in the standardized mortality ratios at 9-year
median follow-up after carboplatin treatment of CS I semi-
noma for ischemic heart disease and (especially) cerebrovascular
disease. In addition, they were not able to confirm the finding for
reduced incidence in second primary testicular cancers touted as
an advantage of carboplatin over RT in the MRCTE19/EORTC
30982 study.8

Because restricting adjuvant therapy to patients at higher risk
for recurrence was the next logical step, the search for high-risk
features paralleled these studies of modified adjuvant RT and
carboplatin. Tumor size (. 4 cm) and presence of rete testis in-
vasion (RTI) were identified as independent risk factors for re-
currence in an analysis of four pooled surveillance studies. Patients
with neither, one, or both risk factors had a 12%, 16%, and 32%
risk of relapse at 5 years and were considered at low, intermediate,
and high risk, respectively.11 These two risk factors were used in
recent risk-adapted studies to limit the use of carboplatin to a high-
risk patient population. Two important studies were recently
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published addressing adjuvant carboplatin in patients with a high
risk of disease recurrence.12,13

In one study, Tandstad et al,12 reporting for the Swedish and
Norwegian Testicular Cancer Group (SWENOTECA), prospectively
evaluated the efficacy of one cycle of carboplatin in a population-
based cohort of 897 patients with CS I seminoma. Surveillance was
recommended for patients whose tumors had zero or one risk factor,
whereas patients whose tumors had both risk factors (size . 4cm
and RTI) were offered one course of adjuvant carboplatin (AUC, 7).
Regardless of the risk factor recommendation, patients were free
to choose between adjuvant carboplatin and surveillance. With
a median follow-up of 5.6 years, 69 relapses were reported. The
RR in surveillance was 4.0% when tumors were without risk
factors, 19.1% when the primary tumor was. 4 cm only, 13.6%
with RTI only, and 16.7% when both risk factors were present; in
the combined group of patients with either one or two risk
factors, the RR was 15.5% (Table 1). In patients who received one
cycle of carboplatin, the RR was 2.2% when tumors were without
risk factors, 9.7% with a primary tumor . 4 cm only, 9.1% with
RTI only, 9.3% with either risk factor, and 10.4% when both risk
factors were present. Hence, in all risk groups, carboplatin re-
duced the RR by only approximately 50%. Moreover, the RR with
surveillance in subgroups with one or two risk factors was similar
(recognizing the small sample size of surveillance patients in the
group with two risk factors). Notably, the RRs were similar to or
lower than those reported in the original pooled estimate study11

(Table 1). Finally, the retroperitoneum was the only site of
relapse in 90% of patients with recurrent disease after car-
boplatin. Although the study was not randomized, the sample
size does allow meaningful conclusions. An absolute reduction in
the risk of relapse by only 6.2%, resulting in approximately one in
10 patients relapsing despite carboplatin, as compared with one
in seven patients relapsing during surveillance, is insufficient to
justify the use of a single cycle of adjuvant carboplatin, even
accounting for the low toxicity of carboplatin (administered
unnecessarily to the considerable majority) and the cure of essen-
tially all who relapse.Moreover, because the retroperitoneumwas the
predominant site of relapse, post-treatment CTsurveillance remains
mandatory.12

In a second analysis, Aparicio et al13 summarized the results of
the three Spanish Germ Cell Cancer Group (SGCCG) studies.13 In
two of these studies, the administration of two cycles of adjuvant
carboplatin was used in patients whose primary tumors had both

risk factors; relapse was observed in three (6.0%) of 50 patients in
one study and one (1.4%) of 74 in their most recent trial, per-
centages that ought to be considered with some caution because
median duration of follow-up was , 3 years in both studies, and
15% of relapses were recently noted to have occurred . 3 years
after adjuvant carboplatin.17 Summing the second and third
SGCCG studies, both of which used tumor size and RTI for risk
stratification, only 23% of patients had two risk factors.14,15 RRs in
patients with zero or one risk factor ranged from 5.4% to 20.0%,
paralleling the observations of Tandstad et al.12 The RR in sur-
veillance patients was not different from that in the SWENOTECA
study (Table 1).

Because of the initial noninferior outcome in MRC TE19/
EORTC 30982 and these risk-adapted results, many centers aban-
doned adjuvant RT, and adjuvant carboplatin emerged in inter-
national guidelines as the alternative approach to treat CS I disease,
particularly in high-risk CS I seminoma. Surveillance was preferred
for patients with CS I disease without risk factors.4,18

Although these studies support the notion that primary tumor
size and RTI may be independent risk factors, multivariable
analyses in other studies do not.12,19 A recent systematic review of
prognostic factors in patients with CS I seminoma showed that
the available evidence on the prognostic value of tumor size and
RTI in those with CS I seminoma has significant limitations and
that prudence is warranted on its routine use in clinical prac-
tice.20 It is important to keep in mind that, no matter whether
these factors are used separately or combined, they fail to identify
a high proportion of patients destined to relapse; . 90% of
patients with no risk factors, . 80% of patients with one risk
factor, and 70% of patients with both risk factors are cured after
orchiectomy alone.

Regrettably, MRCTE19/EORTC 30982 did not collect data on
tumor size or presence or absence of RTI. Because the trial was
conducted in an era when adjuvant RT was still standard practice
for all patients with CS I disease, it can safely be assumed that
a majority of the patients in that study were at low risk for relapse.
Likewise, MRC TE10 and TE18 did not collect data on tumor size
and likely also comprised a substantial fraction of patients at low
risk for recurrence.

One recent RTstudy focused exclusively on high-risk patients.
Mortensen et al16 used the Danish Testicular Cancer Database to
evaluate the outcome of 473 patients with a tumor size of . 6 cm
who were treated with either active surveillance or adjuvant RT

Table 1. Trials in CS1 Seminoma

Risk Factor

Warde et al11 Tandstad et al12 Aparicio et al14,15 Mortensen et al16

Surveillance Surveillance
One Course of
Carboplatin Surveillance

Two Courses of
Carboplatin Surveillance Dogleg RT

No. Relapse (%) No. Relapse (%) No. Relapse (%) No. Relapse (%) No. Relapse (%) No. Relapse (%) No. Relapse (%)

None 176 12.2 268 4.0 243 2.2 184 5.4 — — — — —

. 4 cm 107 17.0 61 19.1 154 9.7 44 13.6 131 0.8 219* 32.0 254* 2.8
RTI 75 14.4 54 13.6 70 9.1 25 20.0 33 9.1 — — — —

Either 182 15.6 115 15.5 224 9.3 Not stated Not stated
Both 95 31.5 12 16.7 135 10.4 — — 124 3.2 — — — —

Abbreviations: RT, radiotherapy; RTI, rete testis invasion.
*$ 6 cm.
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between 1985 and 2007. A dogleg port was used with a dose of 24 to
26 Gy. Surveillance was used in 219 of these patients, and 70
(32.0%) relapsed, essentially replicating their results from 199321;
2.8% of those treated with adjuvant RT relapsed. All cases of
disease recurrence in patients treated with adjuvant RT were
located outside the RT field. These results demonstrate that
adjuvant dogleg RT effectively reduces the rate of disease re-
currence (by 10-fold [90%]) in patients with CS I seminoma
and a primary tumor$ 6 cm. Nonetheless, at least two thirds of
patients with large ($ 6 cm) primary tumors were cured after
orchiectomy alone.

Taking all data together, we believe that one cycle of carbo-
platin (AUC, 7) should no longer be considered a treatment option
in low-, intermediate-, or high-risk CS I seminoma. The data show
that one cycle of carboplatin reduces the risk of relapse by no
more than approximately 50% in all subgroups (Table 1), does not
decrease the likelihood of a second primary germ cell tumor, and
does not eliminate the need for regular CT scanning of the ret-
roperitoneum. The use of two cycles of adjuvant carboplatin re-
quires further study rather than incorporation into guidelines.
Although the results of the SGCCG are encouraging, it must be
remembered that single-agent carboplatin was inferior to com-
bination cisplatin therapy in patients with metastatic seminoma,22

and a majority of patients (probably . 70%) will receive this
therapy unnecessarily. Similar to one cycle, the long-term toxicities
of two cycles of carboplatin also remain largely unknown and
would be expected to be more frequent with the higher cu-
mulative dose. Finally, the treatment of patients who relapse after
adjuvant carboplatin has yet to be standardized, and recent data
suggest that patients who relapse after adjuvant carboplatin with
good-risk disease may have higher rates of subsequent relapse
than historical controls.17,22 Adjuvant RT remains an option in
selected patients who understand the long-term risks and the
possibility of increased chemotherapy toxicity after RT relapse.
In addition, although data are limited by small sample size, the
proportion of patients treated by surveillance in the study by
Mortensen et al16 who achieved a complete response to che-
motherapy after relapse was greater in those proceeding directly
to chemotherapy (24 [92%] of 26) than those who first received
RT, relapsed, and then received chemotherapy (six [60%] of 10),
and the only patients who died as a result of disease were those
who received chemotherapy after RT.

Surveillance is clearly the treatment of choice for most, if not
all, compliant patients with CS I seminoma, considering that even
in high-risk CS I disease, 70% of patients will be overtreated, and
relapse after surveillance is cured in nearly 100%. If a patient is
unable or unwilling to comply with the surveillance protocol or
prefers immediate definitive treatment, adjuvant RT is the only
course of therapy that has been demonstrated to reduce the RR in
high-risk patients. However, in that case, RTusing the dogleg field
with a total dose of 24 to 26 Gy is the only course of therapy that has
been sufficiently investigated in this setting. Avoiding the dogleg or
reducing the radiation dose has not been investigated in high-risk
patients. The potentially increased risk of SMNs and CVD remains
of concern, but in selected patients the risk-benefit ratio may
support the choice for adjuvant RT, particularly in older patients or
those with comorbidities. The short- and long-term advantages
and disadvantages of RT should be discussed with the patient. In

our experience, a majority of properly informed patients with
tumors in all risk categories will choose surveillance.
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