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Background: Patients with mul-
tiple relapsed/refractory germ cell tu-
mours (GCTs) have an extremely poor 
prognosis. PARP (poly-ADP-ribose poly-
merase) is overexpressed in GCTs com-
pared to normal testes, and PARP over-
expression is an early event in GCT deve-
lopment. This study aimed to determine 
the efficacy and toxicity of gemcitabine, 
carboplatin and the PARP inhibitor veli-
parib in patients with multiple relapsed/
refractory GCTs. 

Methods: Fifteen patients with 
multiple relapsed/refractory GCTs 
were enrolled in this phase II study 
from October 2016 to October 2020. 
Gemcitabine was administered at a dose  
of 800 mg/m2 on days 1 and 8 every 3 
weeks; carboplatin at a target AUC of 4 
on day 1 every 3 weeks; and veliparib at 
a dose of 250 mg b.i.d. throughout. The 
primary end point was 12-month prog-
ression-free survival (PFS). 

Results: The median number 
of treatment cycles was 4 (range 2-8). 
Twelve-month PFS was achieved in 1 
(6.7 %) patient. The median PFS was 3.1 
months (95 % CI 2.2-3.9), and the me-
dian overall survival was 10.5 months 
(95 % CI 8.9-11.1). Partial remission was 
achieved in 4 (26.7 %) patients, and di-
sease stabilization was observed in 5 
(33.3 %) patients. A favourable respon-
se was achieved in 3 (20.0 %) patients. 
Treatment was well tolerated; however, 
11 (73.3 %) patients experienced grade 
3/4 neutropenia, 10 (66.7 %) experienced 
thrombocytopenia, 5 (33.3 %) anaemia 
and 2 (13.3 %) febrile neutropenia. 

Conclusions: This study failed to 
achieve its primary endpoint, and our da-
ta suggest limited efficacy of gemcitabi-
ne, carboplatin and veliparib for multiple 
relapsed/refractory GCTs. ClinicalTrials.
gov Identifier: NCT02860819, registered 
August 9, 2016.
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The majority of patients with tes-
ticular germ cell tumors (GCTs) can be 
cured with cisplatin-based chemothe-
rapy. However, for a subset of patients 
present with cisplatin-refractory di-
sease, which confers a poor prognosis, 
the treatment options are limited. Novel 
therapies are therefore urgently needed 
to improve outcomes in this challenging 
patient population. It has previously been  
shown that Wnt/β-catenin signaling is 
active in GCTs suggesting that its in-
hibitors LGK974 and PRI-724 may show 
promise in the management of cisplatin-
-refractory GCTs. We herein investigated
whether LGK-974 and PRI-724 provide
a treatment effect in cisplatin-resistant
GCT cell lines. Taking a genoproteomic
approach and utilizing xenograft models
we found the increased level of β-catenin
in 2 of 4 cisplatin-resistant (CisR) cell lines
(TCam-2 CisR and NCCIT CisR) and the
decreased level of β-catenin and cyclin D1
in cisplatin-resistant NTERA-2 CisR cell
line. While the effect of treatment with
LGK974 was limited or none, the NTERA-2
CisR exhibited the increased sensitivity
to PRI-724 in comparison with parental
cell line. Furthermore, the pro-apopto-
tic effect of PRI-724 was documented in
all cell lines. Our data strongly suggests
that a Wnt/β-catenin signaling is altered 

in cisplatin-resistant GCT cell lines and 
the inhibition with PRI-724 is effective in 
NTERA-2 CisR cells. Further evaluation 
of Wnt/β-catenin pathway inhibition in 
GCTs is therefore warranted.
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Recurrent nasopharyngeal car-
cinoma represents an extremely chal-
lenging therapeutic situation. Given the 
vulnerability of the already pretreated 
neurological structures surrounding 
the nasopharynx, any potential salvage 
retreatment option bears a significant 
risk of severe complications that result 
in high treatment-related morbidity, 
quality of life deterioration, and even 
mortality. Yet, with careful patient selec-
tion, long-term survival may be achieved 
after local retreatment in a subgroup of 
patients with local or regional relapse of 
nasopharyngeal cancer. Early detection 
of the recurrence represents the key 
to therapeutic success, and in the case 
of early stage disease, several curative 
treatment options can be offered to the 
patient, albeit with minimal support in 
prospective clinical data. In this article, 
an up-to-date review of published evi-
dence on modern surgical and radiation 
therapy treatment options is summari-
zed, including currently recommended 
treatment modifications of both thera-
peutic approaches during the coronavi-
rus disease 2019 pandemic.
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Management of patients with re-
current head and neck cancer remains 
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a challenge for the surgeon as well as 
the treating radiation oncologist. Even 
in the era of modern radiotherapy, the 
rate of severe toxicity remains high 
with unsatisfactory treatment results. 
Intensity-modulated radiation therapy 
(IMRT), stereotactic body radiation the-
rapy (SBRT), and heavy-ion irradiation 
have all emerged as highly conformal and 
precise techniques that offer many radi-
obiological advantages in various clinical 
situations. Although re-irradiation is now 
widespread in clinical practice, little is 
known about the differences in treatment 
response and toxicity using diverse re-
-irradiation techniques. In this review,
we provide a comprehensive overview of
the role of radiation therapy in recurrent
or second primary head and neck cancer
including patient selection, therapeutic
outcome, and risk using different re-
-irradiation techniques. Critical review
of published evidence on IMRT, SBRT,
and heavy-ion full-dose re-irradiation is

presented including data on locoregional 
control, overall survival, and toxicity.
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