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• Two cycle audit at tertiary centre assessing late effects monitoring for testicular
germ cell tumours

• Cycle 1 – patients selected from clinician and specialist nurse clinic lists in March
to May 2022 (n=148). Electronic medical records (EMRs) retrospectively analysed
for 2-year (n=100), 5-year (n=45) and 10-year (n=5) late effects monitoring.

• Cycle 2 – patients attending five-year (n=38) and ten-year (n=30) follow-up clinics
between June 2024 and February 2025 included in analysis. EMRs analysed for
late effects monitoring done at this review with no retrospective review of late
effects monitoring at other time-points.

• Review of electronic hospital records including clinic letters, laboratory results
and GP records.

• Late effects parameters assessed: blood pressure, creatinine, lipid profile,
glucose/HbA1c, LH/FSH, testosterone

• Demographic data obtained on patient age at diagnosis, tumour type and stage at
diagnosis and treatment received.

• In cycle 2, data was obtained on whether any abnormalities were detected in late
effects monitoring and what action was taken, whether clinics were
cancelled/rescheduled/not attended, how monitoring was arranged and why
monitoring was not done if applicable.

Methodology

Results - Patient Demographics

• Testicular cancer is the commonest malignancy in men under 35 with
approximately 90% of the patients being less than 55 years1

• Approximately 1:200 males in the UK develop testicular cancer in their
lifetime1

• Incidence of testicular cancer is estimated to have doubled in the past
40 years particularly in western and northern Europe1

• Testicular germ cell tumours (GCTs) are highly chemosensitive and
cisplatin-containing chemotherapy is commonly used.

• Testicular GCTs now have a 95% five2 and ten-year3 survival rate, leading
to greater focus on survivorship and late effects monitoring.

• Long term side effects of platinum-based chemotherapy include raised
BMI, hypertension, hyperlipidaemia and cardiovascular disease4 as well
as hypogonadism, nephrotoxicity and metabolic syndrome5,6,7

• BEP (bleomycin, etoposide, cisplatin) increases the risk of coronary
artery disease and myocardial infarction8

• There is increased mortality due to circulatory disease in testicular
cancer survivors after chemotherapy9

• Late effects monitoring should be done for testicular GCTs at 5 and 10
years after treatment in line with international, ESMO and regional
guidelines10

Fig 2a-c: Cycle 2 
patients at 5-
year follow-up 

(n=38)

8%

26%

40%

18%

5% 3%

Age at clinic (years)

21-30

31-40

41-50

51-60

61-70

71-80
60%21%

10%

3%3% 3%

Cancer type at diagnosis

Seminoma

Mixed

mixed non
seminomatous

embryonal carcinoma

non seminomatous

post pubertal teratoma
79%

21%

Stage at diagnosis

Stage 1

Stage 2

8%

22%

41%

22%

7%

Chemotherapy type

BEP x4

BEP x3

Carboplatin AUC7

Carboplatin AUC10

Carboplatin, not specified

Fig 6a-b: Cycle 2 patients at 10-year follow-up (n=30)
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• Abnormalities detected and actions taken: high triglycerides (9 patients ‘p’), high 
HbA1c (4p), high FSH/LH (8p), low FSH/LH (1p), high testosterone (2p), low 
testosterone (2p), high creatinine (1p). This resulted in endocrinology referral for 
2 patients and lipid clinic referral for 1 patient. Verbal advice or 
recommendations to the GP were frequently documented outcomes. 

• Missed/rescheduled clinic attendance: 1 patient did not attend, 3 patients did 
not attend the initial appointment leading to clinic rescheduling and 2 patients 
asked to reschedule appointments.

• How bloods were arranged: blood pack but location unclear (25p), blood pack at 
the hospital (12p), blood pack at the local blood service (5p), GP (2p), unclear 
(12p), another hospital (1p). 

• Reasons for monitoring not being done: unclear (17p), orders placed but not yet 
done (6p), done earlier than scheduled (4p), non-attendance (1p), outdated 
guidelines (3p)

• Between cycle 1 and 2 clearer guidelines were introduced for clinic letters to GPs 
with revised follow-up protocols. Blood packs were introduced and given to 
patients to be done at their GP/hospital/locally, with results sent back to the  
oncologists. Results of cycle 1 were also presented to clinicians for education. 

• Different methodology for cycle 1 and 2 makes comparison challenging given a 
stricter criteria was used for cycle 2 to ensure parameters were being checked 
with the purpose of late effects monitoring. This likely impacts creatinine and 
blood pressure which are routinely monitored during unrelated admissions. 

• Blood pressure (BP) is the least well monitored in cycle 2 which may be attributed 
to more remote follow-up or failure to record BP measurements taken by the 
patient or in primary care.

• There is suboptimal late effects monitoring despite implementations since cycle 
1, but some areas show improvement. Creatinine measurement is worse. 

• Whilst face to face clinics may be useful, there is likely to be increasing use of 
remote follow-up in the future, so follow-up protocols need to be more rigorous 
to ensure late effects tests and assessments are completed e.g. through the GP, 
though patient compliance may still be an issue. 

• Specialist teams need to place greater importance on late effects monitoring. 
Relapse is rare at 5 and 10 years so the main focus should arguably be on  toxicity 
and late effects monitoring from 5 years onwards.

• Further patient and GP education is needed on late treatment effects. 

Late Effect 2yrs (%) n=100 5yrs (%) n=45 10 yrs (%) n=5

Blood pressure 41 27 60

Lipids 32 27 0

Glucose/HbA1c 32 30 80

Creatinine 66 62 80

LH/FSH 31 22 20

Testosterone 38 38 40

Fig 7a: Cycle 1 
patients at 2,5 

and 10 year 
follow-up

Results – Treatment
• In each cycle we assessed the percentage of patients undergoing

orchidectomy and each regimen of chemotherapy. In cycle 2 we also
assessed the percentage of patients having neoadjuvant compared to
adjuvant chemotherapy. This included treatment for any recurrence.

• We did not record surgical treatment for any nodal or metastatic
disease.

Abbreviations:
• BEP = bleomycin, etoposide, cisplatin. BEP x3 is 3 cycles, BEP x4 is 4
• VIP = cisplatin, etoposide, ifosfamide
• AUC7 and AUC10 are different drug exposures (AUC= area under the

curve)
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Fig 5a-b: Cycle 2 patients at 5-year follow-up (n=38)
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Results - Late effects monitoring

Fig 4a-b: Cycle 1 (n=148)
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Additional Results
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Conclusions and Future Directions


