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Abstract Introduction Testicular germ cell tumors are rare in India. Despite the advances in
chemotherapy, poor-risk testicular nonseminomatous germ cell tumors (NSGCT)
remain as a clinical challenge. Various prognostic factors have been described in
this rare disease. The Indian data in this regard is scarce. Our study is the first attempt to
assess the tumormarker decline with respect to treatment outcome in poor-risk NSGCT
in Indian patients.
Materials and Methods This retrospective study was done among newly diagnosed
poor-risk NSGCT, treated at genitourinary clinic, at our tertiary cancer center during the
period 2017 to 2019. The prognostic significance of tumor marker decline in them was
correlated with 2-year progression-free survival (PFS) and 2-year overall survival (OS).
Statistical Methods The association between two variables were assessed using
chi-squared/Fischer’s exact test. The PFS and OS were estimated using Kaplan–Meier
method and the significance difference between survival curves was tested using log
rank test. The risk for survival was estimated using cox regression analysis. A p-value of
<0.05 was considered as significant.
Results Out of 11 eligible patients, four (36%) had favorable tumor marker decline
and seven (64%) had unfavorable decline. The 2-year PFS among favorable and
unfavorable decline group were 66.7 and 42.9%, respectively (p-0.358), and the 2-
year OS was 66.7 and 71.4%, respectively (p-0.974). Teratoma was not found to be a
significant factor in our study. Tumors with only beta human chorionic gonadotropin
(βHCG) elevation were observed to have good outcome. Postchemotherapy unresect-
able residual disease showed a significant trend toward inferior survival, the 2-year PFS
was 38 versus 100% (p-0.188) and the 2-year OS was 62.5 versus 100% (p-0.334) in
patients with and without unresectable residual disease, respectively.
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Introduction

Tumor marker decline (TMD)/normalization is crucial in
nonseminomatous germ cell tumors (NSGCT) treatment.1,2

The currently available data are on western population and
Indian data in this aspect is missing. This study is interested
in correlating TMD with treatment outcome in poor-risk
NSGCT among Indian patients.

Materials and Methods

This retrospective study was done among newly diagnosed
poor-risk NSGCT, treated at genitourinary clinic, at our
tertiary cancer center during the period 2017 to 2019.
Present study aimed to study the prognostic significance of
TMD in predicting treatment outcome in poor-risk testicular
NSGCT and its correlation with 2-year progression-free
survival (PFS) and 2-year overall survival (OS). The medical
records of the study population were analyzed in detail for
demographic characteristics, tumor markers (beta human
chorionic gonadotropin [βHCG], alpha-fetoprotein [AFP],
lactate dehydrogenase), staging workup, risk stratification,
pathology details, treatment details, recurrence, and follow-
up. The tumor markers, βHCG, and AFP measured at baseline
and at day 21 of standard chemotherapy were entered in the
European Society for Medical Oncology (ESMO) recom-
mended online calculator (Gustave Roussy TMD calculator
in poor-risk GCT) to assess the response, that is, either
favorable decline or unfavorable decline.3 The treatment
outcome and survival data in both these groups were
recorded from the case records. PFS was calculated from
the date of diagnosis to the documented date of first pro-
gression. OSwas calculated from the date of diagnosis to the
date of last follow-up or death. This analysis was performed
when the most recent patient has completed 2 years of
follow-up. The study was approved by the institutional
review board.

Statistical Methods

The categorical variables were expressed in frequency and
proportion. The continuous variables were summarized
usingmean and standard deviation. The association between
two variables were assessed using chi-squared/Fischer’s
exact test. The PFS and OS were estimated using Kaplan–
Meier method and the significance difference between sur-
vival curves was tested using log rank test. The risk for

survival was estimated using cox regression analysis. A p-
value of <0.05 was considered as significant.

Results
Salient features are summarized in ►Table 1.

A total of 11 patients with newly diagnosed poor risk
testicular NSGCT were available for analysis. The median
age was 25 years (range: 17–48 years). Eight patients
presented with local swelling, four with breathlessness,
and one each with abdominal pain, chest pain, lower limb
weakness, and loss of weight, either alone or in combina-
tion. The median duration of symptoms was 2 months
(range: 3 weeks–8 months). Six patients had right testic-
ular involvement and five had left sided testicular involve-
ment. The distant metastases were nonregional lymph
nodes in one, pulmonary in nine, and nonpulmonary
visceral metastases in seven (liver–4, bone–3, spleen–1,
brain–1) patients, either alone or in combination. One
patient had deranged renal function at baseline (creati-
nine clearance <50ml/min). Six and five patients were
treated with bleomycin, etoposide, cisplatin (BEP) and
etoposide, ifosfamide, cisplatin (VIP), respectively. Four
patients who had lung compromise at presentation un-
derwent high inguinal orchidectomy after completion of
planned chemotherapy.

Among 11 patients, four (36%) patients had favorable TMD
and seven (64%) had unfavorable TMD.

Outcome of Favorable TMD Group (n ¼4)
All four (100%) patients in the favorable decline group had
normalized tumor markers at the completion of four cycles of
chemotherapy. Two (50%) patients had no residual disease at
treatment end and are alive with no evidence of disease
progression at 2 years of follow-up. One patient had unresect-
able bone and lung metastases after chemotherapy comple-
tion.Heprogressedat 1 year; however, contracted coronavirus
disease 2019 (COVID-19) infection at 17th month and subse-
quently expired due to COVID-19 lung insult. The fourth
patient had residual bone metastases at chemotherapy com-
pletion, but was lost to follow-up after 5 months.

Outcome of Unfavorable TMD Group (n¼7)
In this group, all seven (100%) patients had unresectable
residual disease and six (86%) had normal tumor markers
after completion of chemotherapy. Progression was seen in
four (57%) patients, all within 1 year (5 months, 7 months,
10 months, 11 months), among which, two expired at 14th

Conclusion Majority of our poor-risk NSGCT patients had unfavorable tumor marker
decline and progressive events. However, the survival difference was not significant,
given the small sample size. Tumors with only βHCG elevation were observed to have
good outcome. Postchemotherapy unresectable residual disease showed a significant
trend toward inferior survival.
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month due to organ failure (liver, renal) and disease pro-
gression. At 2 years of follow-up, three patients are progres-
sion free and five are alive.

Outcome Analysis
The 2-year PFS among favorable and unfavorable decline
groupwere 66.7 and 42.9%, respectively (p-0.358), and the 2-
year OSwas 66.7 and 71.4%, respectively (p-0.974) (►Fig. 1A

and B). Teratoma was not found to be a significant factor in
this study. Unresectable residual disease showed a trend
toward inferior survival, both in terms of PFS and OS. The 2-
year PFS among patients with and without unresectable
residual disease was 38 versus 100% (p-0.188) and the 2-
year OS was 62.5 versus 100% (p-0.344) (►Fig. 2A and B).

The predicted risk for brain metastases was high in only
one patient, with a score of 6 corresponding to 58% risk.4 This
patient had brain metastases and was treated initially with
whole brain radiotherapy with concurrent chemotherapy.
The remaining patients had a score of <20% and none had
brain metastases. It was also observed that patients with
only βHCG elevation had not progressed till the time of last
follow-up, when comparedwith thosewith elevated yolk sac
component.

Discussion

Testicular NSGCT is one among the fewcurablemalignancies,
but poor-risk group is still a challenge of the era.5 Available
Indian data in this field is sparse.6,7 Recently, Groupe d’Etude
des Tumeurs Genito-Urinaires (GETUG)-13 investigators
demonstrated PFS benefit by chemointensification among
unfavorable TMD subgroup.8 Ours is the first Indian study to
analyze the treatment outcome of patients with poor-risk
NSGCT based on the TMD.

In our series, 11 patients were eligible for analysis. Com-
monest metastatic sites were pulmonary, followed/combined
by liver, bone, spleen, brain, and nonregional lymph nodes. Six
patients receivedBEP. Fivepatientswith lowdiffusioncapacity
for carbon monoxide/low creatinine clearance received VIP
chemotherapy.

Among11patients, four (36%)had favorable TMDandseven
(64%) had unfavorable TMD. All favorable TMD patients
achievedmarker normalizationafter four cyclesof chemother-
apy. All patients with unfavorable TMD had unresectable
residualdisease, amongwhich four patientsprogressedwithin
a year. Two expired within a year due to organ failure (liver,
renal) and disease progression. They were unfit for high-dose
chemotherapy and stem cell rescue and were not considered
for the same. The differences in PFS and OS between the two
groups, however,were not statistically significant inour study,
probably due to the small patient population.

Patients with βHCG only elevation (n¼2) have not
progressed and are alive at the time of analysis. In the
remaining patients (n¼9), where AFP was also elevated,
five progressed within a year. Data on prognostic signifi-
cance of differential response to tumor markers is not
available at present. Teratoma was not found to significant
in our study.

Another significant observation in this study was that
patients with unresectable residual disease showed a trend
toward inferior survival, both in terms of PFS and OS. The 2-
year PFS among those with and without unresectable resid-
ual disease was 38 versus 100% (p¼0.188) and the 2-year OS
was 62.5 versus 100% (p¼0.334). This shows that surgical
resectability is an equally important factor influencing treat-
ment outcomes of poor-risk NSGCT patients and on every
possible occasion, postchemotherapy residual disease>1 cm
needs to be excised.9,10

The major limitation of our study is the small patient
sample. However, in a low incident country like ours, this
data adds to the present Indian literature.

Conclusion

Among poor-risk NSGCT patients, the survival difference
between favorable and unfavorable TMD patients was not
statistically significant, given the small sample size. Tumors
with only βHCG elevation were observed to have good
outcome. Postchemotherapy residual disease substantially
influenced their treatment outcome.

Fig. 1 (A, B ) Kaplan–Meier curve showing progression-free survival
(PFS) and overall survival (OS) in favorable and unfavorable tumor
marker decline (TMD) group.

Fig. 2 (A, B) Kaplan–Meier curve showing progression-free survival
(PFS) and overall survival (OS) in those with and without unresectable
residual disease.
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