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Background: Testicular cancer and its treatment can have major short- and long-term 
effects on the health-related quality of life of those affected. This systematic review aims 
to summarise patient-reported outcome (PRO) data concerning health-related quality of life, 
functional impacts and common side-effects of treatments for testicular cancer.
Methods: We systematically searched Medline OVID, CINAHL, PubMed, Embase and the 
Patient-Reported Outcomes Over Time In Oncology (PROMOTION) databases from incep-
tion to 25 March 2020, using “testicular cancer” and “PRO” search terms developed in 
conjunction with a medical librarian. Two authors screened abstracts and full-text articles for 
studies that reported primary PRO data related to the treatment of testicular cancer including 
at least 50 participants. We excluded psychosocial data as this was included in our compa-
nion review. Data were extracted by three reviewers, and quality was assessed by two 
reviewers using QUAL-SYST. Studies with a quality of score over 65% were included in 
our narrative synthesis.
Results: A total of 1831 records were identified via our database searches and 41 met 
inclusion criteria. Of these, 35 included participants who had chemotherapy. Twenty-eight 
different PRO measures were used across the 41 studies. Of the 41 studies, 29 had quality 
scores over 65% and were included in our narrative synthesis. We found that chemotherapy 
was generally associated with a higher side-effect burden than other treatments, and higher 
burden was associated with higher doses of chemotherapy. Hearing problems, peripheral 
neuropathy, and Raynaud’s phenomena were particularly common side-effects. Problems 
with sexual functioning were associated with chemotherapy, radiotherapy and surgery.
Discussion: While many studies found that between-treatment differences resolved within 
the first 12 months since diagnosis, there were many long-term and dose-dependent impacts 
associated with chemotherapy and radiotherapy across PRO domains. Offering information 
about these aspects, and information about expected survival outcomes, will help inform, 
prepare, and empower patients to make decisions about treatment aligned with their prefer-
ences and personal situations.
Keywords: testicular cancer, patient-reported outcomes, quality of life, cancer survivorship

Introduction
Testicular cancer is the most common cancer diagnosis among young men aged 
15–40 years.1,2 Although it is a relatively rare cancer, incidence is increasing 
worldwide, particularly in Western Europe, Northern Europe, Australia and New 
Zealand.2 Treatment for testicular cancer typically involves orchiectomy (ie, 
removal of the affected testicle), followed by surveillance, with or without 
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chemotherapy, radiotherapy or retroperitoneal lymph node 
dissection (RPLND), depending on the diagnosis and stage 
of disease,3 and patient and clinician preferences. 
Treatments for testicular cancer are highly effective, parti-
cularly for earlier stages of disease. Overall survival rates 
are high, with 94.9% living more than five years post 
diagnosis, and five-year survival rates have steadily been 
increasing since the 1970s.4 The five-year relative survival 
rate for localized testicular cancer, accounting for 67.8% 
of cases, is 99.0%.4 The health-related quality of life 
(HRQOL) of survivors is therefore a primary concern. 
Each treatment is associated with side-effects that manifest 
during active treatment or after completion, and can persist 
for years hence; sometimes for life.

For example, impaired fertility may become evident 
after orchiectomy.5,6 Men who have had a bilateral orch-
iectomy will not be able to conceive a pregnancy unless 
semen samples were stored prior to surgery. Neural 
damage following RPLND and cumulative doses of che-
motherapy can also lead to fertility issues.7 Body image 
issues are also commonly reported following orchiectomy, 
due to changes in physical appearance after removal of 
a testicle, which can impact psychological wellbeing, self- 
confidence, sexual functioning and perceptions of 
masculinity.8 Cisplatin-based chemotherapies have been 
associated with hearing loss, Raynaud’s phenomena, per-
ipheral neuropathy and cardiovascular disease.9,10 

Radiotherapy has been associated with gastrointestinal 
complaints in the long term.11 There is equivocal evidence 
for the impact of some treatments on survival, for exam-
ple, surveillance versus a single cycle of carboplatin for 
the treatment of patients with Stage I disease; therefore, 
data about the impact of treatment side-effects is particu-
larly important.

Given the young age of affected men, long-term side- 
effects of treatments for testicular cancer have great poten-
tial to affect the HRQOL of survivors for much of their 
adult life. HRQOL is defined as “the subjective assessment 
of the impact of disease and treatment across the physical, 
psychological, social and somatic domains of functioning 
and wellbeing”.12 Fertility, body image and sexual func-
tioning concerns can be particularly concerning for men 
seeking a partner, or wanting to start or grow their 
families.

Research evidence about the impact of different treat-
ments on aspects of functioning, HRQOL and other 
patient-reported outcomes (PROs) provides essential infor-
mation to help newly diagnosed men decide on treatment 

options, and/or be prepared for the impact of their treat-
ment. This systematic review aims to summarise PRO data 
concerning the impact of various treatments for testicular 
cancer. PROs are defined as any report about the status of 
a patient’s health that comes directly from the patient, 
without interpretation by anyone else.13 We do not report 
psychosocial outcomes in this review, as they have been 
addressed in a companion paper.14

Methods
Our methods follow the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines.15

Search Strategy
Medline OVID, Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), PubMed, Embase and the 
Patient-Reported Outcomes Over Time In Oncology 
(PROMOTION) (http://promotion.gimema.it/) databases 
were systematically searched from inception to 
25 March 2020, using a search strategy developed in 
collaboration with an academic librarian. The search 
terms combined PRO and testicular cancer terms (see 
Appendix 1). Duplicate entries were identified in 
Endnote X9 and removed.

Study Screening
Two authors independently screened all abstracts accord-
ing to pre-established eligibility criteria. Both authors 
completed a pilot-screening exercise of 200 papers to 
determine agreement and test the eligibility criteria before 
screening the remaining abstracts. Full-text papers were 
checked against the same eligibility criteria, with the addi-
tion of one further exclusion criterion (see below).

Eligibility Criteria
Studies were included if they reported primary PRO data 
related to the therapeutic treatment of testicular cancer. 
Studies with: samples including other cancer diagnoses, 
less than 50 patients, patient-reported psychosocial data 
only, psychosocial or complementary alternative medicine 
(CAM) interventions, qualitative data only, conference 
abstracts, research commentaries, systematic reviews, non- 
English reports and PRO measure validation or methodo-
logical papers were excluded. At the full-text stage, we 
also excluded studies if PRO data were not reported by 
treatment received, in both single- and multi-arm studies. 
If a study reported psychosocial outcomes in addition to 
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other PROs, the psychosocial data were excluded (as it 
was captured by our companion review),14 while the other 
relevant data were included.

Data Extraction
The following data were extracted from each publication 
by one of three reviewers (RMB, SKN, OR): study design, 
sample size, stage of disease, recruiting countries, recruit-
ment period, participant age at diagnosis and at survey 
completion, primary endpoint, PRO objectives, treatments 
received, PRO measures used, PRO domains reported, 
time points with PRO data reported, summary of key 
PRO findings for each treatment group.

Assessment of Research Quality of 
Included Studies
Two reviewers (SKN, OR) assessed the quality of studies 
using QUAL-SYST criteria.16 Studies that scored a total of 
65% or higher (of applicable items) are the focus of our 
review. This cut off was chosen with the intention of being 
inclusive, but not too liberal, based on Kmet’s guide that 
55% is considered “relatively liberal”.16

Narrative Synthesis
Key findings comparing the PROs between treatment 
groups were extracted and described for this review 
using the narrative synthesis technique. Due to differences 
in the study design, measures, and analyses among the 
included studies, the nature of information available in 
each study manuscript varied, ranging from mean differ-
ences of scale scores, regressions or other multivariate 
comparisons, or raw scale scores for each PRO domain.

Results
A total of 1831 records were identified via our database 
searches, as shown in Figure 1. After duplicates were 
removed, 1406 abstracts were screened, and 195 full-text 
articles were checked. Forty-one articles met inclusion 
criteria (listed in Appendix 2).

Studies
Of the 41 studies, 36 described PROs associated with 
chemotherapy, 23 described PROs associated with radio-
therapy, 15 for surveillance, 14 for RPLND, and four 
studies described PRO for surgery without specifying the 
nature of surgery. Studies recruited largely from Western 
Europe (n=27), followed by the UK (n=8), Australia/New 

Zealand (n=5), North America (n=4), Asia (Japan only, 
n=3), and Eastern Europe (n=2). The most common study 
design was cross-sectional (n=22), followed by longitudi-
nal non-randomised studies (n=8), randomised controlled 
trials (n=5), case-control studies (n=2), retrospective stu-
dies (n=2), pilot study (n=1) and a pooled analysis of RCT 
data (n=1).

Excluding psychosocial measures, 14 different vali-
dated PRO measures and 13 study-specific measures 
were used. The most commonly used PRO measures 
were the European Organisation for the Research and 
Treatment of Cancer (EORTC) Quality of Life 
Questionnaire Core (QLQ-C30)17 (n=14), Short Form-36 
(SF-36)18 (n=9), Scale for Chemotherapy-Induced 
Neurotoxicity (SCIN)19 (n=6), EORTC QLQ-TC26 testi-
cular cancer module20 (n=5), Swedish Health-Related 
Quality of Life Survey (SWED-QUAL)21 (n=2) and The 
Gothenburg Quality of Life Instrument22 (n=2). All other 
measures were used in just one study.

A summary of PRO findings is presented in Table 1. 
Due to most studies describing PROs associated with 
chemotherapy, we have presented the table in two groups: 
studies including chemotherapy and studies not including 
chemotherapy. Of the 41 studies, 29 scored above our 
QUALSYST quality score threshold of >65%9,11,19,23–48 

and PRO findings are described below. We have cate-
gorised these outcomes as they were reported in the source 
papers, even if some of the groupings seem arbitrary or 
mechanisms might be different.

Neurotoxicity, Raynaud’s and Related 
Phenomena
Chemotherapy Dose-Induced Neurotoxicity and 
Raynaud-Like Phenomena
Among the 26 higher quality studies including 
a chemotherapy treatment group, higher doses of che-
motherapy were generally associated with higher self- 
reported neurotoxicity.9,19,23,24,28 Specifically, Oldenburg 
2007 (N=238) found that cumulative dose of cisplatin 
was significantly associated with paraesthesia in the toes 
(p<0.001) and Raynaud-like phenomena in the toes 
(p<0.001). The risk of a more severe symptom class 
increased by roughly 1.3 for each step of 100 mg/m2 
cumulative cisplatin, the dose corresponding to one cycle 
of chemotherapy.9 Similarly, Sprauten (N=169) reported 
that total SCIN score was positively associated with admi-
nistered cisplatin dose (p=0.016), dose-intensive therapy 
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(p=0.032), and age at survey (p=0.035) in univariate but 
not multivariate analyses.44 Glendenning and colleagues 
(N=739) also found that peripheral neuropathy increased 
significantly with increased cisplatin dose.28 In another 

study (N=149), participants randomised to 4 cycles of 
BEP had higher mean scores for numbness or pins and 
needles, compared to participants randomised to 3 cycles 
of BEP, at 6, 9 and 12 months post-randomisation 

Records identified through
database search

(n = 1831)

Medline (n=791)
CINAHL (n=236)
PubMed (n=172)
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experts & reference list search
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Records excluded
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Full‐text articles assessed for eligibility
(n =155 articles)

Full‐text articles excluded,
with reasons (N=114):

Results not reported by
treatment (n=30)

Conference abstract (n = 14)
No PRO endpoint (n = 32)

CAM/Psych intervention (n= 1)
Not testicular cancer (n=2)
Less than 50 patients (n=6)
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Not English (n=4)

Duplicates removed
(n =437)

Studies included
(n = 41)

Figure 1 PRISMA flow diagram. 
Notes: PRISMA figure adapted from Moher D, Liberati A, Tetzlaff J, Altman DG; The PRISMA Group. Preferred reporting items for systematic reviews and meta-analyses:the 
PRISMA statement. 
PLoS Med. 2009;6(7):e1000097. Creative Commons
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(p=0.003).29 Oldenburg 2006 (N=684) found that lower 
proportions of men who had low-dose chemotherapy 
reported “high” SCIN scores (28–37%, compared to 
63–72% in the high-dose chemotherapy group). “Low” 
SCIN scores were found in 53–54% of men in the low- 
dose group compared to 46–47% in the high-dose group.19

Regarding dose-induced ototoxicity, one study 
(N=812) found that among men treated with four cycles 
of bleomycin, etoposide, and cisplatin (BEP), there were 
significantly higher rates of tinnitus for those treated over 
three days as compared with five days (p=0.0002).24 

Oldenburg 2007 (N=238) also found that cumulative 
dose of cisplatin was significantly associated with tinnitus 
(p<0.001) and hearing impairment (p <0.001), along with 
the other neurotoxic side-effects noted above.

Differences in Neurotoxicity and Raynaud-Like 
Phenomena by Treatment Type
BEP seemed to be associated with some higher neurotoxi-
city than other regimens. The prevalence and severity of 
Raynaud’s phenomenon after three cycles of BEP 
exceeded those for four cycles of etoposide, and cisplatin 
(EP).34 Fung (N=952) also found higher toxicity asso-
ciated with BEP; specifically that the type and prevalence 
of individual adverse health outcomes after EP x 4 cycles 
versus BEP X 3 cycles were similar (p=0. 05), except for 
Raynaud phenomenon (11.6% v 21.4%; P = 0.01), periph-
eral neuropathy (29.2% v 21.4%; p= 0.02), and obesity 
(25.5% v 33.0%; p= 0.04).48

Chemotherapy appeared to be associated with more 
neurotoxic symptoms compared to other types of treat-
ment, including surveillance,23,39 RPLND, or 
radiotherapy.23,37 Neurotoxic symptoms were, however, 
associated with other treatments as well. Fossa 1996 
found that although participants treated with radiotherapy 
or chemotherapy had the highest scores for neurological 
symptoms, Raynaud-like phenomena and ototoxicity, par-
ticipants treated with surveillance also experienced these 
symptoms at lower levels.27 Oldenburg 2006 (N=684) also 
found a higher proportion of irradiated patients with “pain, 
paresthesias in the feet/toes” compared to men who had 
surgery alone.19

Ototoxicity was also reported for different modalities. 
Oldenburg et al also found 10% of the radiotherapy group 
reported “very much” tinnitus or impaired hearing.19 

Compared to age-matched controls, the rate of hearing 
loss was worse for testicular cancer survivors treated 
with cisplatin.42

Functional and Symptom Scales
Seven studies reported differences in functional and symp-
tom scales according to treatment modality35,40,45,46 or 
higher doses of treatment,24,26,32 at one or more assess-
ment time points. Kim et al found that survivors diagnosed 
five or more years ago treated with chemotherapy had 
poorest scores (compared to radiotherapy and surgery) on 
the SF-36 physical (p=0.0032) and mental component 
scores (p=0.039), physical functioning (p=0.027), role- 
physical (p=0.0044), general health (p=0.0001), vitality 
(p=0.011), social functioning (p=0.016) and mental health 
scales (p=0.028).35

Two studies found that men treated with chemotherapy 
reported worse functioning (physical functioning, social 
functioning45 and functional wellbeing46) and worse 
fatigue45,46 compared to men who did not receive che-
motherapy initially, but there were no between-group dif-
ferences 12–18 months later in either study.

Functional and Symptom Scales by Chemotherapy 
Dose or Concurrent Treatment
Chemotherapy dose or concurrent treatment was related to 
higher levels of self-reported toxicity in three of the high- 
quality studies. An RCT by de Witt and colleagues 
(N=812) found significant differences in favour of three 
cycles of BEP (versus four cycles of BEP) for physical 
function (p=0.008), role function (p=0.03), cognitive func-
tion (p=0.04), fatigue (p=0.003), nausea/vomiting 
(p=0.008), appetite loss (p=0.001), and overall QOL 
(p=0.03) at three months which decreased to no difference 
at 12 months.24 In a RCT by Fossa and colleagues 
(N=666), men randomised to four cycles of chemotherapy 
for three days had more nausea/vomiting as assessed by 
the QLQ-C30 compared to men who had three cycles for 
three days, at three months. The lowest mean nausea/ 
vomiting scores were seen for the group who had three 
cycles for five days.26 In another study of survivors diag-
nosed an average of 10 years ago, men who had che-
motherapy + radical resection had higher levels of 
nausea/vomiting than men who had chemotherapy only 
(p=0.04), but results were not clinically significant.40

Functional and Symptom Scales Associated with 
Radiotherapy
Three high-quality studies reported the impact of radio-
therapy on functional and symptom scales. In one study 
(N=625), significantly more patients receiving 30 Gy for 
15 fractions (compared to men receiving 20 Gy for 10 
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fractions) reported moderate or severe lethargy (20% 
v 5%) and an inability to carry out their normal work 
(46% v 28%) four weeks after starting radiotherapy. 
However, by 12 weeks, levels in both groups were 
similar.32 In a descriptive radiotherapy study (N=98), 
bowel side-effects were described. Diarrhoea was reported 
at a high grade by 4/99 patients (4%) while three patients 
(3%) reported a low grade of blood in the stools.11

Wortel 2015 (N=161) reported no impact on body 
image or problems with undressing in the presence of 
others in the first six months since radiotherapy treatment.

Studies Reporting No Differences by Treatment
Three high-quality studies found no effect on self-reported 
functioning and symptoms based on treatment. Oechsle 
(N=164) found no differences on any Memorial 
Symptom Assessment Scale–Short Form scale among sur-
vivors treated with surgery versus radiotherapy versus 
chemotherapy in a long-term follow-up analysis.38 

Miyake (N=102) found no significant differences in any 
SF-36 scale score between patients treated with che-
motherapy versus surveillance who had not shown any 
evidence of disease for at least six months.36 Flechtner 
found no significant differences on any QLQ-C30 scale at 
three-years post-treatment between men treated with BEP 
versus RPLND.25

Cognitive Functioning
Chemotherapy was significantly associated with cognitive 
problems in two of the 29 high-quality studies. Skaali and 
colleagues (N=122) found more severe cognitive problems 
in the first 12 months since diagnosis among men who had 
one cycle (29%) and multiple cycles (25%) of chemother-
apy, compared to those who had no chemotherapy (3%).41 

Similarly, survivors who were on average 11 years post- 
diagnosis who had five or more cycles of chemotherapy 
were at increased risk of self-reported language difficulties 
as compared to men who had fewer cycles or no 
chemotherapy.43

Sexual Functioning
Five high-quality studies described the impact of treatment 
on sexual functioning. Only one of these studies found no 
relationship between type of treatment and modification of 
sexual life among survivors who were an average of 11 
years since diagnosis.31 The other four studies observed 
differences by treatment. Jonker-Poole (N=264) found that 
surveillance had the lowest impact on sexual functioning 

and activity among survivors who were a mean of 6.7 
years post-diagnosis. Chemotherapy was associated with 
problems with libido (p=0.03), orgasm (p=0.010), ejacula-
tion (p=0.04), and sexual activity (p=0.005) after age was 
adjusted for, among these survivors. Ejaculation problems 
were worse among men who had chemotherapy + RPLND 
compared to men who had radiotherapy (p<0.001) or 
chemotherapy (p=0.002).33

Similarly, Huddart (N=680) found that men who had 
chemo-radiotherapy more than five years previously were 
more likely to report less interest in sex (p=0.01) com-
pared to men who had chemotherapy alone, radiotherapy 
or surveillance.30 Men who had radiotherapy reported less 
sexual activity (p=0.051) and reduced sexual enjoyment 
(p=0.05) compared to surveillance. Survivors who had 
chemotherapy, as compared to men who had surveillance, 
reported more worries about fathering children 
(p=0.009).30

In a single-arm radiotherapy study, Wortel (N=161) 
found that the self-reported quality of men’s erections 
decreased from post-orchidectomy to 6 months post- 
radiotherapy (p=0.016). No other impacts of radiotherapy 
were seen at six months post-radiotherapy for sexual inter-
est (p=0.07), maintaining erections (p=0.08), or quality of 
spontaneous erections (p=0.88).47 In another study of 
radiotherapy impacts (N=98), n=23 (23%) of participants 
reported a low degree of libido, 13 (13%) defined their 
sexual capacity as poor, 74 patients (75%) reported an 
erection sufficient for sexual intercourse, and 72 patients 
(73%) reported a good capacity to achieve orgasm. 
Sexuality was considered a significant problem by 11 
patients (11%).11

Discussion
This review summarises the patient-reported symptoms, 
side-effects and functional impacts of common treatments 
for testicular cancer. In balance, it appears that chemother-
apy is associated with higher levels of side-effect burden 
than other treatments, and the burden is increased with 
increasing dose of chemotherapy. Raynaud’s phenomena 
and neurotoxic side-effects, such as hearing issues and 
peripheral neuropathy seemed to be associated more fre-
quently and more intensely with chemotherapy than with 
other forms of treatment, although we did not conduct 
a meta-analysis to verify this statistically. Although only 
two high-quality studies that met our inclusion criteria 
studied the impact of treatment on cognitive functioning, 
both studies showed evidence of higher doses of 
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chemotherapy being associated with more cognitive 
problems.41,43

The evidence for differing impact of treatment on sex-
ual functioning was mixed. Chemotherapy, alone or in 
combination with other modalities, was associated with 
lower sexual interest in two studies,30,33 yet another 
study reported no difference in this regard.31 

Radiotherapy, alone or in combination with other modal-
ities, was frequently associated with less interest in sex, 
reduced sexual activity and poorer-quality erections,11,30,47 

although no impact of radiotherapy on body image or 
undressing in front of others was found.47 None of the 
included, high-quality studies explicitly examined the 
impact of a bilateral orchiectomy on sexual functioning.

Differences in functional and symptom scales accord-
ing to treatment modality35,40,45,46 or higher doses of 
treatment24,26,32 were frequently reported. Nausea and 
vomiting were frequently reported by men who received 
chemotherapy, during active treatment and shortly 
after24,26 or radical (retroperitoneal lymph node dissection) 
following cisplatin-based chemotherapy among survivors 
a median of 10 years since treatment-.40 Chemotherapy 
was associated with worse physical functioning, social 
functioning,45 functional wellbeing46 and fatigue45,46 com-
pared to men who did not receive chemotherapy in the first 
six-months post-treatment.

Differences seen in results between studies may be an 
effect of different treatment regimens, but it is important to 
note that they may be an effect of methodological differ-
ences. There were 27 different PRO measures used across 
the 41 studies, and only 14 of these appeared to be vali-
dated, which may reflect the quality of these measures. 
Some of these measures focused exclusively on neurotoxic 
effects (SCIN, QLQ-CIPN20) whereas others focused on 
more general functional issues and side-effects (eg, SF-36, 
QLQ-C30, QLQ-TC26). Had the included studies mea-
sured the same set of PRO domains, our findings may 
have been different. The data collection time points also 
differed, depending on the specific research questions of 
the individual studies. We noted a trend for differences 
seen during active treatment, or shortly thereafter, to 
reduce or disappear over time.

We also note that most of the studies that met our 
inclusion criteria (36 of 41 studies in total, and 26 of the 
high-quality studies) included chemotherapy; therefore, 
our results may be skewed to reflect the burden associated 
with chemotherapy over other treatment modalities.

It is important to note that certain treatments featured 
in this review are no longer recommended in clinical 
practice guidelines, due to more effective treatments 
becoming available. For example, one study (which did 
not meet our quality criteria for inclusion in the narrative 
synthesis) reported use of vincristine,49 which is no longer 
used. According to most guidelines,3 BEP or EP che-
motherapy is standard for all stages of testicular cancer. 
Moreover, improved surgical techniques have been found 
to preserve sexual function and reduce short- and long- 
term toxicities.50,51 For instance, bilateral RPLND was 
associated with retrograde ejaculation; however, modified 
unilateral RPLND reduced the frequency of this problem. 
Radiotherapy doses, fields, indications, and use has dimin-
ished. Studies conducted before 2000, two of which are 
included in our narrative synthesis,27,33 used higher doses 
and larger fields of radiotherapy, which may have contrib-
uted to more gastrointestinal or other toxicities.

The strengths of this study include a robust search 
strategy that was developed in collaboration with an aca-
demic librarian and pilot tested several times, and use of 
established and trusted review methods.15,16 We limited 
the search to English articles, which means we may have 
missed some relevant, non-English literature; however, we 
do not anticipate that this would impact our findings, as 
previous research suggests.52 We also note that many 
(n=27/41) of the included studies recruited participants 
from Western Europe. This is consistent with the incidence 
of testicular cancer being higher in Western Europe, as 
well as the UK, Australia and New Zealand.2 We acknowl-
edge the possibility that we may have missed relevant 
articles due to human error. We also note that there may 
have been overlap in the samples of Norwegian studies,9,44 

as these participants were recruited from the same program 
of research.

It can be difficult to collate and compare the PRO 
results of different studies due to variation in overall 
quality, designs, measures, analysis techniques and 
reporting formats. This is a recognised issue53 and 
numerous PRO methodological researchers are taking 
steps to make PRO data more accessible and interpre-
table to readers, through the development of guidelines 
for design,54 conduct,55 analysis56 and reporting57 of 
PROs. We encourage researchers to read and adhere to 
these PRO guidelines when planning and conducting 
research on men with a history of testicular cancer 
with PROs. It is not always appropriate to recommend 
the same PRO measures for all studies, as the PROs of 
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importance to a particular clinical context are often 
nuanced and context-specific. Having a set of standard 
PROs appropriate to all cancers is helpful, with the 
addition of disease- or treatment-specific PROs as rele-
vant, would be a great approach to improve transpar-
ency and interpretability of patient-centred outcomes. 
More importantly, involving patients in the development 
of measures ensures that key issues are addressed relat-
ing to the specific disease and treatment options, and 
that questions are acceptable to patients. We did not 
assess the development methodology of the measures 
included in this review; however, we do note that the 
EORTC PRO measures involve patients in their 
development.

Differences in follow-up time points for PRO assess-
ment can also present challenges for interpretation. The 
survivorship studies in this review had very wide data 
collection windows. Although treatment side-effects may 
ease over time, reporting mean scores from participants at 
very different survivorship stages may be misleading. We 
chose to include data from studies of active treatment and 
survivorship to canvas the experience of testicular cancer 
treatment and recovery more comprehensively, and have 
noted the time since treatment where available, for 
transparency.

This review summarises the expected side-effects, both 
short-term and long-term, of treatments used commonly 
for testicular cancer. While many studies found that short- 
term adverse effects resolved within 12 months of treat-
ment, there were clearly long-term effects, often dose- 
dependent, associated with chemotherapy and radiother-
apy. It is widely acknowledged that patients have varying 
treatment preferences; while some prioritise length of life 
at all costs, others consider risk and fear of recurrence as 
well as quality of life to varying degrees. Offering infor-
mation about all of these aspects upon considering treat-
ment options allows patients, their families and clinicians 
to be informed, prepared and empowered to make treat-
ment decisions suited to their preferences and personal 
situations. We hope that the findings of this review will 
assist this process.
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