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The burden of cancer-related complications and comorbidities

Cancer-related complications and comorbidities add a highly significant burden on patients
across Europe — and are in many cases fatal." 2® Research shows that most cancer patients,
even up to almost 90% depending on the cancer type and age, report at least one comorbid
condition.*5¢ In addition, cancer patients report more comorbid medical conditions than
patients without a history of cancer.” Patients with comorbidities may be more affected
by the toxicity of cancer treatment, which can have a detrimental impact on their chances
of survival following cancer treatment. The relationship also works in the other direction,
as both cancer and its treatment can affect comorbidity outcomes. For example, cancer
therapies can increase the risk of cardiovascular, metabolic, musculoskeletal, neuro(-
psycho)logical and other conditions and can worsen pre-existing comorbidities while
some treatments, like, i.e., anticoagulation, entail peculiar management difficulties if to be
administered in cancer patients.®

1 Sggaard, M., Thomsen, R. W., Bossen, K. S,, Sgrensen, H. T,, & Ngrgaard, M. (2013). The impact of comorbidity on cancer survival: a review. Clinical epidemi-
ology, 5 (Suppl. 1), 3-29. doi:10.2147/CLEP.S47150

2 Zamorano J.L. et al (2016). 2016 ESC Position Paper on cancer treatments and cardiovascular toxicity developed under the auspices of the ESC Committee
for Practice Guidelines: The Task Force for cancer treatments and cardiovascular toxicity of the European Society of Cardiology (ESC). European Journal of
Heart Failure. 19: 9-42. doi: 10.1002/ejhf.654

3 Armenian SH et al. J Clin Oncol 34:1122-1130. © 2016: Overall survival in survivors who develop CVD is poor, emphasizing the need for targeted prevention
strategies for individuals at highest risk of developing CVD.

4 Koroukian SM, Murray P, Madigan E. (2006) Comorbidity, disability, and geriatric syndromes in elderly cancer patients receiving home health care. J Clin
Oncol.24(15):2304-10. doi: 10.1200/JC0.2005.03.1567

5 Lee L., Cheung W.Y, Atkinson E., & Krzyzanowska M.K. (2011). Impact of Comorbidity on Chemotherapy Use and Outcomes in Solid Tumours: A Systematic
Review. Journal of Clinical Oncology. 29:1, 106-117. doi: 10.1200/JC0.2010.31.3049

6 Sarfati, Diana, Bogda Koczwara, and Christopher Jackson. “The impact of comorbidity on cancer and its treatment.” CA: a cancer journal for clinicians 66.4
(2016): 337-350.

7 Bellizzi K.M. and Rowland J.H. (2007). The Role of Comorbidity, Symptoms and Age in the Health of Older Survivors Following Treatment for Cancer. Future
Medicine. Ageing and Health 3(5):625-635. doi: 10.2217/1745509X.3.5.625

8 Sarfati D., Koczwara B. & Jackson C. (2016). The Impact of Comorbidity on Cancer and Its Treatments. A Cancer Journal for Clinicians. 2016; 66:337-350.
doi: 10.3322/caac.21342
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There is a need to alleviate the burden of cancer-related comorbidities and complications
through better risk assessment and treatment, based on a conventional detection approach,
which can reduce suffering and the number of premature deaths from complications and
comorbidities. Patients with comorbidities are less likely to receive anti-cancer treatment
with curative intent.®'®while they have a lower life expectancy and experience an inferior
quality of life.”" Furthermore, comorbidities are negatively associated with multiple indicators
of quality of life, including nutritional status, physical functioning, general health, and pain.'

All the above highlight the paramount significance of comorbidities and their impact on
cancer treatment, treatment efficacy, survivorship, and quality of life. It is time to increase
the attention given to cancer patients’ long-term well-being and quality of life, addressing the
often-debilitating comorbidities and complications of cancer, both in terms of the disease
itself and its treatments. An increasing population of survivors with needs for long-term
follow-up care and management of complications and comorbid conditions will place a
substantial burden on health systems, as well as on informal carers who provide essential
support to them.

In light of the above, this white paper intends to provide an up-to-date overview of the most
recent scientific evidence per comorbidity, to show the relevance and level of the burden of
comorbidities on cancer patients and to propose some recommendations for policy makers
to implement to help better manage cancer-related comorbidities. Indeed, the white paper
comes at a crucial time for the EU, as the implementation phase of the Europe’s Beating
Cancer Plan will set the priorities of the European Union for the next years.

9 Sarfati D., Koczwara B. & Jackson C. (2016). The Impact of Comorbidity on Cancer and Its Treatments. A Cancer Journal for Clinicians. 2016; 66:337-350.
doi: 10.3322/caac.21342

10 Joseph M. Unger et al. Association of Patient Comorbid Conditions With Cancer Clinical Trial Participation JAMA Oncol. 2019 Mar; 5(3): 326—333. doi:
10.1001/jamaoncol.2018.5953 PMID: 30629092

11 Piccirillo JF, Feinstein AR. Clinical symptoms and comorbidity: significance for the prognostic classification of cancer. Cancer. 1996;77(5):834-842. doi:
10.1002/(SICI)1097-0142(19960301)77:5<834:AID-CNCR5>3.0.CO;2-E.

12 Malik, Monica & Vaghmare, Rama & Joseph, Deepa & Fayaz Ahmed, Syed & Jonnadula, Jyothi & Valiyaveettil, Deepthi (2016). Impact of Comorbidities on
Quiality of Life in Breast Cancer Patients. Indian Journal of Cardiovascular Disease in Women WINCARS. doi: 10.1055/s-0038-1656491.
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Cancer and associated thrombosis (CAT)/ venous thromboembolism (VTE)

Cancer-associated thrombosis (CAT) is one of the leading causes of death in cancer
patients."? Thrombosis in cancer patients carries a high risk of recurrence, bleeding and
mortality as compared with non-cancer patients. Given the numerous ways in which
tumours, chemotherapy, and pre-existing patient risk factors can increase blood clotting,
cancer patients are estimated to have a 2- to 20-fold higher risk of developing venous
thromboembolism (VTE) when compared to non-cancer patients.® Up to 60% of VTE
cases occur during or after hospitalisation, making it a leading preventable cause of
hospital death.* Among survivors of VTE, a significant burden of chronic morbidity
(including painful post-thrombotic syndrome) has been reported and is associated with
a significant impact on the quality of life. The devastation that it can cause to survivors
should not be understated, particularly among those that have already been given a
life-altering cancer diagnosis. Therefore, there is a need to invest in CAT information,
as well as recovery and support programs for patients.® The specific profiles of cancer
patients, co-morbidities, the use of anti-cancer treatment, and the cancer progression
itself represent a major therapeutic anticoagulant challenge while CAT remains the
number one cause of death during chemotherapy and the second-leading cause of all
cancer deaths (after disease progression).®

1 Noble, S;; Pasi, J. Epidemiology and pathophysiology of cancer-associated thrombosis. Br. J. Cancer 2010,

102, S2-S9.

2 Khorana AA. Cancer-associated thrombosis: updates and controversies. Hematology Am Soc Hematol Educ Program. 2012;2012:626-30

3 Kourlaba G, Relakis J, Mylonas C, Kapaki V, Kontodimas S, Holm MV et al. The humanistic and economic burden of venous thromboembolism in cancer
patients: a systematic review. Blood Coagul Fibrinolysis. 2015;26(1):13-31.

4 Jha AK, Larizgottia |, Audera-Lopez C, Prasopa-Plaisier N, Waters H, Bates DW. The global burden of unsafe medical care: analytic modeling of observation-
al studies. BMJ Qual Saf 2013; 22;809-15. Retrieved from: http://qualitysafety.bmj.com/content/22/10/809.full.pdf+html

5 Heit, JA. Poster 68 presented at: American Society of Hematology, 47th Annual Meeting, Atlanta, GA, December 10-13, 2005.

6 ECPC & LEO Pharma. Cancer- Associated Thrombosis (CAT), A neglected cause of cancer death: actions needed to increase health outcomes and reduce
mortality.
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The potential impact of CAT/VTE in cancer management

There are several thrombotic manifestations that can occur in cancer patients, such as
arterial thrombosis (e.g. stroke) or venous thromboembolism (e.g. pulmonary embolism
and deep vein thrombosis -DVT), and disseminated intravascular coagulation (a severe
complication of abnormal clotting activation in cancer often characterised by both
thrombosis and bleeding).”® Several factors can increase cancer patients’ risk of developing
thrombosis,® related to both individual patient characteristics and cancer-related factors
including age'™™, ethnicity'?, comorbidities', immobility'*, previous history of VTE'S, cancer
type!”1¢, cancer stage,’™'” time after diagnosis,'®'® chemotherapy,?°2'222% hospitalization or
surgery?* and the presence of central venous catheters.?'%

7 Levi, M. Cancer-related coagulopathies. Thromb. Res. 2014, 133, S70-S75.

8 Eichinger, S. Cancer associated thrombosis: Risk factors and outcomes. Thromb. Res. 2016, 140, S12-S17.

9 Abdol Razak, N. B., Jones, G., Bhandari, M., Berndt, M. C., & Metharom, P. (2018). Cancer-associated thrombosis: an overview of mechanisms, risk factors,
and treatment. Cancers, 10(10), 380.

10 Vergati, M.; Della-Morte, D.; Ferroni, P; Cereda, V.; Tosetto, L.; La Farina, F; Guadagni, F; Roselli, M. Increased Risk of Chemotherapy-Associated Venous
Thromboembolism in Elderly Patients with Cancer. Rejuvenation Res. 2013, 16, 224-231.

11 Previtali, E.; Bucciarelli, P; Passamonti, S.M.; Martinelli, |. Risk factors for venous and arterial thrombosis. Blood Transf. 2011, 9, 120—-138.

12 Amer, M.H. Cancer-associated thrombosis: Clinical presentation and survival. Cancer Manag. Res. 2013, 5,

165-178.

13 Connolly, G.; Francis, C.W. Cancer-associated thrombosis. Hematol. ASH Educ. Prog. 2013, 2013, 684-691.

14 Al Diab, A.l. Cancer-related venous thromboembolism: Insight into underestimated risk factors. Hematol. Oncol.Stem Cell Ther. 2010, 3, 191-195.

15 Connolly, G.; Khorana, A.A. Emerging risk stratification approaches to cancer-associated thrombosis: Risk factors, biomarkers and a risk score. Thromb.
Res. 2010, 125, S1-S7.

16 Horsted, F.; West, J.; Grainge, M.J. Risk of Venous Thromboembolism in Patients with Cancer: A Systematic Review and Meta-Analysis. PLoS Med. 2012,
9,e1001275.

17 Dickmann, B.; Ahlbrecht, J.; Ay, C.; Dunkler, D.; Thaler, J.; Scheithauer,W.; Quehenberger, P; Zielinski, C.; Pabinger, I. Regional lymph node metastases are a
strong risk factor for venous thromboembolism: Results from the Vienna Cancer and Thrombosis Study. Haematologica 2013, 98, 1309-1314.

18 Easaw, J.C.; McCall, S.; Azim, A. ClotAssist: A program to treat cancer-associated thrombosis in an outpatient pharmacy setting. J. Oncol. Pharm. Pract.
2018.

19 Fuentes, H.E.; Tafur, A.J.; Caprini, J.A. Cancer-associated thrombosis. Disease-a-Month 2016, 62, 121-158.

20 Cronin-Fenton, D.P; Sgndergaard, F;; Pedersen, L.A; Fryzek, J.P; Cetin, K,; Acquavella, J.; Baron, J.A,; Sgrensen, H.T. Hospitalisation for venous thromboem-
bolism in cancer patients and the general population: A population-based cohort study in Denmark, 1997-2006. Br. J. Cancer 2010, 103, 947.

21 Khorana, A.A;; Dalal, M.; Lin, J.; Connolly, G.C. Incidence and predictors of venous thromboembolism (VTE) among ambulatory high-risk cancer patients
undergoing chemotherapy in the United States. Cancer 2013, 119, 648—655.

22 Rogers, M.A.M;; Levine, D.A; Blumberg, N.; Flanders, S.A;; Chopra, V.; Langa, K.M. Triggers of Hospitalization for Venous Thromboembolism. Circulation
2012, 125,2092-2099.

23 John, A.H. Epidemiology of venous thromboembolism. Nat. Rev. Cardiol. 2015, 12, 464—-474.

24 Hakkim, A; Fuchs, A.T,; Martinez, E.N.; Hess, S;; Prinz, H.; Zychlinsky, A.; Waldmann, H. Activation of the Raf-MEK-ERK pathway is required for neutrophil
extracellular trap formation. Nat. Chem. Biol. 2010, 7, 75.

25 Deloughery, T.G. Hemostasis and Thrombosis, 3rd ed.; DeLoughery, T.G., Ed.; Springer International Publishing: Cham, Switzerland, 2015.
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The potential impact of VTE/CAT on cancer patients’ quality of life and treatment costs

VTE is a life-changing diagnosis for cancer patients. Apart from the fact that it interferes
with the cancer treatment and outcomes course, it is also both physically and emotionally
stressful, negatively impacting patients’ treatment experience and quality of life.?

The diagnosis of CAT can negatively impact cancer patients’ treatment, leading to delays in
cancer treatment and further afflicting their health.®8272 A CAT diagnosis can be distressing,
especially in those without prior knowledge of the symptoms, and significantly impact
their lives as it is perceived as life threatening.®82929%0 |n addition, patients with pulmonary
embolisms may have difficulty breathing, preventing them from completing even small tasks
at home while symptoms of CAT may prevent them from resuming their normal life and daily
activities without aid or die suddenly or in short time.#242

Finally, treatment of VTE not only affects cancer patients’ quality of life but also adds an extra
financial burden to the healthcare system, mostly due to hospitalisation.'?"2233

The effectiveness and safety of thromboprophylaxis in cancer patients

CAT has devastating implications for affected individuals. However, CAT may be preventable
in many patients if resources are put in place to ensure that high-risk patient subgroups
are identifled and treated appropriately with preventative measures. Moreover, adequate
education around thrombosis risk may ensure that patients who develop thrombosis and
their caregivers are equipped with the knowledge to realise the importance of seeking
emergency medical attention. This can be lifesaving.

Both vascular/cardiological®** and oncological clinical guidelines®+¢3” recommend
prophylactic anticoagulant treatment in specific groups of cancer patients.

26 Noble S, Prout H, Nelson A. Patients’ experiences of living with cancer associated thrombosis: the PELICAN study. Patient Prefer Adherence 2015; 9:
337-345.

27 Mockler A, O'Brien B, Emed J, et al. The experience of patients with cancer who develop venous thromboembolism: an exploratory study. Oncol Nurs Forum.
2012; 39(3): E233-E240.

28 Benelhaj, N. B., Hutchinson, A., Maraveyas, A. M., Seymour, J. D,, llyas, M. W., & Johnson, M. J. (2018). Cancer patients’ experiences of living with venous
thromboembolism: a systematic review and qualitative thematic synthesis. Palliative medicine, 32(5), 71010-1020.

29 Seaman S, Nelson A and Noble S. Cancer-associated thrombosis, low-molecular-weight heparin, and the patient experience: a qualitative study. Patient
Prefer Adherence. 2014; 8: 453—-461.

30 Noble S, Nelson A, Fitzmaurice D, et al. A feasibility study to inform the design of a randomised controlled trial to identify the most clinically effective and
cost-effective length of (ALICAT). Health Technol Assess. 2015; 19(83): 52-93.

31 Cohoon KP, Leibson CL, Ransom JE, et al (2015) Costs of venous thromboembolism associated with hospitalization for medical illness. Am J Manag Care
21(4):e255-e263

32 Cohoon KP, Leibson CL, Ransom JE, et al (2015) Direct medical costs attributable to venous thromboembolism among persons hospitalized for major
operation: a population-based longitudinal study. Surgery 157:423-431

33 Cohoon, K. P, Ransom, J. E,, Leibson, C. L., Ashrani, A. A, Petterson, T. M., Long, K. H., ... & Heit, J. A. (2016). Direct medical costs attributable to can-
cer-associated venous thromboembolism: a population-based longitudinal study. The American journal of medicine, 129(9), 1000-e15.

34 Kahn SR, Lim W, Dunn AS, Cushman M, Dentali F, Akl EA et al. Prevention of VTE in Nonsurgical Patients: Antithrombotic Therapy and Prevention of
Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012;141(2, Supple-
ment):e195S-e2268S.

35 Gradishar, William J., et al. “NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®).” Journal of the National Comprehensive Cancer Network
18.4 (2020).

36 Key, Nigel S, et al. “Venous thromboembolism prophylaxis and treatment in patients with cancer: ASCO clinical practice guideline update.” Journal of Clinical
Oncology 38.5 (2020): 496-520.

37 Mandala M, Falanga A, Roila F. Management of venous thromboembolism (VTE) in cancer patients: ESMO Clinical Practice Guidelines. Ann Oncol. 2011;22
Suppl 6:vi85-92.
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Thromboprophylaxis is recommended for most hospitalized patients with cancer, as well as
outpatients with cancer who have other VTE risk factors.505152

It is therefore vital that hospitalised cancer patients should be risk —assessed and
considered for thromboprophylaxis.®®3° As up to 78% of cancer patients who experience
thrombosis do so as outpatients,*® European guidelines should also recommend the
routine and widespread use of thromboprophylaxis in this care setting." It is also important
that patients get greater education and awareness about the signs and risks of VTE (and
ideally their treatment options).

38 Guijarro R, de Miguel-Diez J, Jimenez D, Trujillo-Santos J, Otero R, Barba R et al. Pulmonary embolism, acute coronary syndrome and ischemic stroke in
the Spanish National Discharge Database. Eur J Intern Med. 2016;28:65-9.

39 Lyman GH, Eckert L, Wang Y, Wang H, Cohen A. Venous thromboembolism risk in patients with cancer receiving chemotherapy: a real-world analysis.
Oncologist. 2013;18(12):1321-9.

40 Streiff MB. Association between cancer types, cancer treatments, and venous thromboembolism in medical oncology patients. Clin Adv Hematol Oncol.
2013;11(6):349-57
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Cancer and cardiovascular complications

VE\W <

Most risk factors for cancer and cardiovascular diseases are the same. Due to ageing, a large
part of the population has coexisting cancer and cardiovascular diseases. Active cancer
strongly complicates the management of many cardiovascular diseases and leads to heavy
ethic decisions (e.g., high invasive and costly therapy in cancer patients with uncertain
prognosis). Many cancer treatments may lead to a cardiovascular complication (i.e.,
heart failure, coronary artery diseases, arrhythmias, stroke, etc.), which may occur acutely
during treatment administration or also after many years requiring a tight long-term follow-
up. Cardio-oncology is a relatively new subspecialty facing prevention, identification, and
management of these toxic effects.

Cardioprotective Strategies on the prevention, early identification, and management of
cancer treatment toxic effects

Nowadays, cardiotoxicity produced by cancer therapies is still a major limitation that can
significantly affect the clinical benefits and cancer patients’ survival and quality of life."23
The increased burden of cancer treatment-related cardiotoxicity is also rising due to the
increasing number of cancer survivors, the frequent use of anthracyclines, new antitumour
agents with potential cardiotoxic effects, and treatments combinations?*°

1 DeSantis C, Lin C, Mariotto A, et al. Cancer treatment and survivorship statistics, 2014. CA Cancer J Clin. 2014;64:252-71.

2 Truong J, Yan AT, Cramarossa G, Chan KKW. Chemotherapyinduced cardiotoxicity: detection, prevention and management. Can J Cardiol. 2014;30:869-78.
3 Sturgeon, Kathleen M., et al. “A population-based study of cardiovascular disease mortality risk in US cancer patients.” European heart journal 40.48 (2019):
3889-3897.

4 Lenihan D, Cardinale D. Late cardiac effects of cancer treatment. J Clin Oncol. 2012;30:3657-64

5 Zamorano, José Luis, et al. “The cancer patient and cardiology.” European journal of heart failure (2020).
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Some of the most important cancer treatment-related abnormalities include left
ventricular dysfunction (LVD), acute coronary syndromes, hypertension, arrhythmias, and
thromboembolic events.? LVD is the most common and feared one as it has an impact on
cancer patients’ cardiac outcomes but also limits the therapeutic options in case oncologic
therapy for cancer relapse or persistence is necessary?®

The best practice against cancer treatment cardiotoxicity is prevention. A multidisciplinary
team of dedicated professionals should provide specialised cardiovascular evaluation and
care at all stages of the cancer process’.

Prior to cancer therapy, factors that play an important role are: the identification of potential
cancer risk factors, the treatment-related cardiovascular complications, the optimisation of
cardiovascular health to ensure safe cancer surgery and allow optimal local and systemic
anti-cancer therapy, and the interdisciplinary discussion to ensure most efficacious cancer
treatment without substantial cardiovascular harm, when the optimisation of cardiovascular
health cannot be achieved.

During cancer treatment: early identification of cardiovascular complications, appropriate
treatment of cardiovascular complications and interdisciplinary discussion about making
clinical decisions in cancer patients experiencing cardiovascular side effects.

After cancer treatment: optimisation of preventive strategies and screening for late-onset
complications re-assessment of risk for cardiovascular complications in patients in need of
treatment for secondary cancers 810

Cardiotoxicity prevention should be the first step of cancer treatment by evaluating the
cardiovascular profile of each cancer patient individually and selecting the best approach in
terms of drugs and administration process.*However, pre-existing cardiovascular risk factors
may increase the risk of cardiotoxicity.?" Managing these factors by reducing the blood
pressure, cholesterol, blood glucose, and smoking cessation are suggested actions to reduce
the potential risk for cardiotoxicity during cancer treatment.'?'?

6 Cardinale, D,, Biasillo, G., & Cipolla, C. M. (2016). Curing cancer, saving the heart: a challenge that cardioncology should not miss. Current cardiology reports,
18(6), 51.

7 Lancellotti, Patrizio, et al. “Cardio-oncology services: rationale, organisation, and implementation: a report from the ESC Cardio-Oncology council” European
heart journal 40.22 (2019): 1756-1763.

8 Zamorano, Jose Luis, et al. 2016 ESC Position Paper on cancer treatments and cardiovascular toxicity developed under the auspices of the ESC Committee
for Practice Guidelines: The Task Force for cancer treatments and cardiovascular toxicity of the European Society of Cardiology (ESC).” European heart journal
37.36 (2016): 2768-2801.

9 Lancellotti, Patrizio, et al. "Expert consensus for multi-modality imageing evaluation of cardiovascular complications of radiotherapy in adults: a report from
the European Association of Cardiovascular Imageing and the American Society of Echocardiography.” European Heart Journal—Cardiovascular Imageing
14.8 (2013): 721-740.

10 Plana, Juan Carlos, et al. “Expert consensus for multimodality imageing evaluation of adult patients during and after cancer therapy: a report from the
American Society of Echocardiography and the European Association of Cardiovascular Imageing.” European Heart Journal—Cardiovascular Imageing 15.10
(2014): 1063-1093.

11 Lotrionte M, Biondi-Zoccai G, Abbate A, et al. Review and metaanalysis of incidence and clinical predictors of anthracycline cardiotoxicity. Am J Cardiol.
2013;112:1980-4.

12 Albini A, Pennesi G, Donatelli F, Cammarota R, De Flora S, Noonan DM. Cardiotoxicity of anticancer drugs: the need for cardio-oncology and cardio-oncolog-
ical prevention. J Natl Cancer Inst. 2010;102:14-25.

13 Armstrong GT, Oeffinger KC, Chen Y, et al. Modifiable risk factors and major cardiac events among adult survivors of childhood cancer. J Clin Oncol Off J
Am Soc Clin Oncol. 2013;31(29):3673-80.
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Therefore, the prevention of cardiotoxicity occurring from cancer treatment is an
important issue for both cardiologists and oncologists. Close collaboration in these two
areas and further research led to the development of novel medical protocols on cardio-
oncology by investigating innovative strategies such as, recent innovations with regards
to radiation therapy for cancer patients that have reduced the radiation doses to non-
target structures,' 151617 serum biomarkers which are a valuable tool for the baseline risk
assessment and diagnosis of cardiovascular disease in cancer patients under cardiotoxic
cancer treatments,'®1920 adding cardioprotectants'?12222 suych as dexrazoxane?*2° or
cardiovascular agents?6:27.282930313233 {5 chemotherapy, myocardial deformation parameters
and strain rate imaging in detecting early subclinical changes in cardiac function during and
after chemotherapy?®, collecting evidence-based indications, and developing interdisciplinary
expertise that we guarantee correct clinical administration, and provide the best therapeutic
opportunities for cancer patients is of paramount significance.

Finally, the clinical problem “competing risks” between treatments for different diseases such
as cancer and the co-existence of comorbidities is a reality often faced in onco-cardiology.
This problem raises ethical questions that future research should stress.

14 Lai J, Hu S, Luo Y, et al. Meta-analysis of deep inspiration breath hold (DIBH) versus free breathing (FB) in postoperative radiotherapy for left-side breast
cancer. Breast Cancer. 2020;27(2):299-307.

15 Everett AS, Hoppe BS, Louis D, McDonald A, Morris CG, Mendenhall NP, et al. Comparison of techniques for involved site radiation therapy in patients with
lower mediastinal lymphoma. Pract Radiat Oncol. 2019;9(6):426—34.

16 Chun SG, Hu C, Choy H, et al. Impact of intensity-modulated radiation therapy technique for locally advanced non-small-cell lung cancer: a secondary anal-
ysis of the NRG Oncology RTOG 0617 randomized clinical trial. J Clin Oncol Off J Am Soc Clin Oncol. 2017;35(1):56-62.

17 Lin SH, Zhang N, Godby J, Wang J, Marsh GD, Liao Z, et al. Radiation modality use and cardiopulmonary mortality risk in elderly patients with esophageal
cancer. Cancer. 2016;122(6):917-28.

18 Pudil, Radek, et al. “Role of serum biomarkers in cancer patients receiving cardiotoxic cancer therapies: a position statement from the Cardio-Oncology
Study Group of the Heart Failure Association and the Cardio-Oncology Council of the European Society of Cardiology.” European Journal of Heart Failure 22.11
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Cancer and nutritional support

The combination of cancer and comorbidities also influence the nutrition status.
Comorbidities can change the priority and influence individual recommendations. For this
reason it is important that individualised nutritional care is included as a standard part of
care, particularly for patients with comorbidities.

Many patients may present with weight changes (loss or gain), whilst focusing on a BMI to
assess for, and highlight those at risk misses the majority of patients at risk of malnutrition
or poor diet quality.” It is estimated that the deaths of 10-20% of patients with cancer can be
attributed to malnutrition rather than to the malignancy itself.? Thus, nutrition is an important
aspect of multimodal cancer care. There is consensus on a framework for the definition and
classification of cancer cachexia and assessment should include: anorexia or reduced food
intake, catabolic drive, muscle mass and strength, functional and psychosocial impairment.?
Yet, recent studies in European hospitals found that only 30%-60% of patients with cancer
who were at risk of malnutrition received nutritional support (i.e., oral nutritional supplements,
enteral and/or parenteral nutrition)®.

1 Sarfati D., Koczwara B. & Jackson C. (2016). The Impact of Comorbidity on Cancer and Its Treatments. A Cancer Journal for Clinicians.
2016; 66:337-350. doi: 10.3322/caac.21342

2 Fearon, Kenneth, et al. “Definition and classification of cancer cachexia: an international consensus.” The lancet oncology 12.5 (2011):
489-495.

3 Arends J, Baracos V, Bertz, H, et al. ESPEN expert group recommendations for action against cancer related malnutrition. Clinical Nutri-
tion 2017; 36:1187-1196
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Availability of nutritional support

There are several international guidelines and recommendations which include
evidence-based practices in order to translate current evidence and expert opinion
into recommendations for the identification, prevention, and treatment of reversible
elements of malnutrition in adult cancer patients.**However, evidence from the existing
literature®7821011.12131415 shows that oncologists and patients are often unaware of cancer-
related malnutrition and its impact on oncologic and antic-cancer treatment outcomes and
survival. Furthermore, little research exist providing nutrition recommendation for cancer
and comorbidities. This important issue varies, resulting in the fact that many patients
who are in need of adequate and timely nutritional support do not receive it."®"” The need
for undernutrition screening is also an issue in oncology. The use of screening tools is
largely neglected; nutritional status is often assessed by the surgeons, and nutrition is not
consistently modified according to risk factors'®.

An important issue to address is the fact that nutritional support and care standards
(including access to screening for malnutrition and access to specialist oncology dietitians)
vary considerably between countries and within the regions of the same country in many
cases.' During the past years, some countries such as Scotland and the Netherlands have
established mandatory screening for malnutrition in cancer patients.®
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Nutrition and course of treatment, disease progression and recovery

Scientific data support the association between nutritional status and chemotherapy-
related toxicity?°?" and chemotherapy completion??2324252627 while more post-operative
complications (particularly wound infections), were recorded in patients with increased risk
of malnourishment 2829301323334

With regards to the association between nutritional status and course of treatment of
radiotherapy, the results are inconsistent.®>3637.383940 |rregpective of treatment path, healthcare
costs and resources utilisation such as hospital admissions, length of stay, readmission

20 Arrieta O, Michel Ortega RM, Villanueva-Rodriguez G, et al. Association of nutritional status and serum albumin levels with development
of toxicity in patients with advanced non-small cell lung cancer treated with paclitaxel-cisplatin chemotherapy: a prospective study. BMC
Cancer 2010;10:50.

21 Extermann M, Boler |, Reich RR, et al. Predicting the risk of chemotherapy toxicity in older patients: the chemotherapy risk assessment
scale for high-age patients (CRASH) score. Cancer 2012 July 1;118(13):3377-86.

22 Aaldriks AA, Maartense E, Nortier HJ, et al. Prognostic factors for the feasibility of chemotherapy and the geriatric prognostic index (GPI)
as risk profile for mortality before chemotherapy in the elderly. Acta Oncol 2016;55:15-23.

23 Aparicio T, Bouche O, Francois E, et al. Geriatric analysis from PRODIGE 20 randomized phase Il trial evaluating bevacizumab + chemo-
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rate) is higher in patients with a risk of malnutrition/malnourishment.41:42:43444546,47.4849,50
Finally, the risk of malnutrition is associated with poorer QoL of cancer patients.®®2 This is
also an important issue among older cancer patients associated with increased geriatric
assessment, reduced Qol, and increased health care utilization.®

Overall, malnutrition is associated with an increase in treatment-related toxicity, reduced
response to cancer treatment, impaired quality of life and a worse overall prognosis.®®
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2015;33:90-99 .

WHITE PAPER THE IMPACT OF CANCER-RELATED COMORBIDITIES ON PATIENT TREATMENT, TREATMENT EFFICACY, SURVIVORSHIP, AND QUALITY OF LIFE




Cancer and coeliac disease

Lymphomas, mostly T-cell type, and other malignant tumours, particularly carcinoma
of the small bowel, less frequently of stomach and oesophagus, are associated with
coeliac disease (CeD)." If diagnosed only in adults or with a substantial delay, the risk for
complications increases. Depending on the diagnostic latency or non-adherence to the
therapy, some of these long-term consequences are only partially reversible. If untreated,
patients still may develop long-term health consequences later in life. If symptoms and signs
of CeD do not resolve or re-occur on a gluten-free diet, patients may suffer from a severe but
rare complication called refractory celiac disease (RCD).?

In the past, untreated CeD was associated with higher rates of malignancies than the
general population (oropharyngeal and oesophageal cancer, lymphoma, and small bowel
carcinoma).® However, this risk is now downgraded.* Unlike the general population, small
bowel adenocarcinoma as a complication of CeD is more likely to be developed in the
jejunum than in the duodenum.®® In addition, strict adherence has been correlated with
histological remission, while patients on a gluten-free diet for more than five years have the
same overall risk of malignancy as the general population.>®

As for the treatment options, this includes surgical resection and adjuvant chemotherapy for
positive lymph nodes, while for metastatic disease, chemotherapy is the most recommended
option. The prognosis of 5-year survival for small bowel adenocarcinoma ranges between
39% and 46%.” However, survival in CeD-associated small bowel adenocarcinoma is
significantly better than that in stage-matched patients without CeD.®

1 Brousse N, Meijer JW (2005) Malignant complications of coeliac disease. Best Pract Res Clin Gastroenterol 19(3):401-412.

2 Classification and Management of Refractory Celiac Disease - Alberto Rubio-Tapia, MD and Joseph A Murray MD: Gut. 2010 Apr; 59(4):
547-557.

3 Megiorni F, Pizzuti A. HLA-DQA1 and HLA-DQB1 in Celiac disease predisposition: practical implications of the HLA molecular typing. J
Biomed Sci. 2012;19(1):88.

4 Abadie V, Sollid LM, Barreiro LB, Jabri B. Integration of genetic and immunological insights into a model of celiac disease pathogenesis.
Annu Rev Immunol. 2011;29(1):493-525.

5van Heel DA, Franke L, Hunt KA, et al. A genome-wide association study for celiac disease identifies risk variants in the region harboring
IL2 and IL21. Nat Genet. 2007;39(7):827-829.

6 Wolters VM, Wijmenga C. Genetic background of celiac disease and its clinical implications. Am J Gastroenterol. 2008;103(1):190-195.
7 Zar N, Holmberg L, Wilander E, Rastad J (1996) Survival in small intestinal adenocarcinoma. Eur J Cancer 12(9):2114-2119

8 Potter DD, Murray JA, Donohue JH, et al. (2004) The role of defective mismatch repair in small bowel adenocarcinoma in celiac disease.
Cancer Res 64(19):7073-7077.
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Cancer and obesity

There is consistent evidence that people living with obesity have an increased risk of
developing several types of cancer.! It does not only have to do with more fat mass that
causes comorbidities or complications but the lack of muscle mass while being overweight,
i.e., sarcopenic obesity. This can have a significant impact on patients’, cancer progression,
quality of life, survivorship and the likelihood of recurrence.®This is particularly important
in Europe, as the percentage of new cancer cases attributable to overweight and obesity is
higher in the region than the global average.

The impact of obesity in cancer progression, treatment efficacy and recurrence

The association of cancer and obesity may be a multifactorial issue due to the fact that
with obesity people tend to undergo less frequent screening, delaying the diagnosis and
eventually being diagnosed at a more advanced stage of the disease. In addition, increased
BMI is associated with higher levels of mortality from cardiovascular disease and cancer-
associated thrombotic microangiopathy, while several diagnostic tests, such as endoscopies,

1 Lauby-Secretan B, Scoccianti C, Loomis D, et al. Body Fatness and Cancer--Viewpoint of the IARC Working Group. New England Journal
of Medicine 2016; 375(8):794-798. doi: 10.1056/NEJMsr1606602

2 Calle EE, Rodriguez C, Walker-Thurmond K, Thun MJ. Overweight, obesity, and mortality from cancer in a prospectively studied cohort of
U.S. adults. New England Journal of Medicine 2003; 348(17):1625-1638.

3 Schmitz KH, Neuhouser ML, Agurs-Collins T, et al. Impact of obesity on cancer survivorship and the potential relevance of race and eth-
nicity. Journal of the National Cancer Institute 2013; 105(18):1344-1354.

4 WHO Regional Office for Europe, “High cancer burden due to overweight and obesity in most European countries” (2014).
http://www.euro.who.int/en/health-topics/health-determinants/gender/news/news/2014/11/high-cancer-burden-due-to-overweight-
and-obesity-in-most-european-countries
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mammography, and magnetic resonance imaging, may be more difficult to perform on
people of a higher weight/with obesity."

Recent literature supports that treating cancer with surgery, surgical recovery and outcomes
are more challenging and can worsen the condition of cancer patients with obesity.®
Treatment of cancer may also be a more challenging situation as there is a higher anaesthetic
risk during surgery, intraoperative bleeding and post-operative complications.®”#910 |t is
important to highlight the role of obesity in surgical outcomes for cancer patients even if it
is minor complications, as this affects the course of treatment and their quality of life and in
addition increases the cost of their therapy and delays in the receipt of adjuvant therapy, such
as chemotherapy and radiation.™

As chemotherapy involves systemic treatment with cytotoxic drugs, most of the doses
and drug combinations provided are calculated based on their body surface area (BSA)'2"3,
although a large number of cancer patients of a higher weight/with obesity receive limited
dosages as oncologists often worry about the treatment toxicity if patients receive a dose
based on their actual body weigh'®. Adding to that, many cancer patients with obesity are
likely to suffer from several comorbidities such as vascular disease or diabetes, increasing
like this the peripheral neuropathy.™ Reducing the chemotherapy dose provided is associated
with disease reduced efficacy of the treatment'®'s, recurrence and mortality'/, potentially
contributing to reduced survival among patients with obesity.'®

Results from studies on cancer patients with obesity and radiotherapy indicated a link
between obesity and inferior outcomes in prostate cancer,'” increased treatment-related
toxicities on obese patients with cervical cancer,'® while for breast cancer patients, large
breast size and high BMI was associated with increased risk of acute late dermatitis after

5Mapp S, Sandhu G, Carrington C, Hennig S. A systematic review of treatment outcomes with weight-based dosing of chemotherapy in
obese adult patients with acute leukemia or lymphoma. Leuk Lymphoma. 2016;57(4):981-4.

6 Mapp S, Sandhu G, Carrington C, Hennig S. A systematic review of treatment outcomes with weight-based dosing of chemotherapy in
obese adult patients with acute leukemia or lymphoma. Leuk Lymphoma. 2016;57(4):981-4.

7 Gallo, Marco, et al. “Expected and paradoxical effects of obesity on cancer treatment response.” Reviews in Endocrine and Metabolic
Disorders (2020): 1-22.

8 Helyer LK, Varnic M, Le LW, Leong W, McCready D. Obesity is a risk factor for developing postoperative lymphedema in breast cancer
patients. Breast J. 2010;16:48-54.

9 Guo S, Dipietro LA. Factors affecting wound healing. J Dent Res.

2010;89:219-229.

10 Lindner U, Lawrentschuk N, Abouassaly R, Fleshner NE, Trachtenberg J. Radical prostatectomy in obese patients: Improved surgical
outcomes in recent years. Int J Urol. 2010;17:727-732.

11 Ross, K. H., Gogineni, K., Subhedar, P. D,, Lin, J. Y., & McCullough, L. E. (2019). Obesity and cancer treatment efficacy: Existing challenges
and opportunities. Cancer, 125(10), 1588-1592.

12 Lyman GH, Sparreboom A. Chemotherapy dosing in overweight and obese patients with cancer. Nat Rev Clin Oncol. 2013;10:451-459.
13 Griggs JJ, Mangu PB, Anderson H, Balaban EP, Dignam JJ, Hryniuk WM, et al. Appropriate chemotherapy dosing for obese adult patients
with cancer:American Society of Clinical Oncology clinical practice guideline. J Clin Oncol. 2012;30(13):1553-61.

14 Seretny M, Currie GL, Sena ES, et al. Incidence, prevalence, and predictors of chemotherapy-induced peripheral neuropathy: a systematic
review and meta-analysis. Pain. 2014;155:2461-2470.

15 Hourdequin KC, Schpero WL, McKenna DR, Piazik BL, Larson RJ. Toxic effect of chemotherapy dosing using actual body weight in obese
versus normal-weight patients: a systematic review and meta-analysis. Ann Oncol. 2013;24(12):2952-62.
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whole-breast radiation therapy.’? Finally, there was a 21-25% increase in recurrence or
biochemical failure in prostate cancer patients with increased BMI.2" These results are
indicative of the need for appropriate research into treatments of cancer for those of a higher
weight as the current situation for these patients may be causing harm.

The goal for the weight of cancer patients after treatment is very important as both pre-
diagnostic and post-diagnostic obesity are associated with higher cancer-specific (breast)
and overall mortality after adjusting for multiple confounders, including tumour stage.?2232425

The impact of obesity in cancer patients QoL

Cancer patients after treatment often are experiencing reduced quality of life, including
functional impairment, psychosocial distress, limitations in social functioning, and emotional
problems.?® Moreover, obesity is associated with lower physical and functional well-being and
poorer quality of life for endometrial,?” breast,?® prostate,?® and colorectal cancer survivors,®
while studies with heterogeneous samples of cancer survivors from several cancer types
confirmed the impact of obesity on the patients quality of life.?" It is finally associated with
higher prevalence and severity of site-specific symptoms, such as incontinence, in prostate
cancer survivors.®%37.32 Cancer-related fatigue (CRF) is very common among cancer
survivors,® while obesity is positively associated with CRF24%53 and the severity of CRF
is also associated with higher BMI.3* Appropriate support, treatment and reserach needed
agnin this population.
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systematic review and meta-analysis. Cancer Prev. Res. 4:486-501
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26 Valdivieso M, Kujawa AM, Jones T, et al. Cancer survivors in the United States: a review of the literature and a call to action. Int J Med
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30 Jansen L, Koch L, Brenner H, et al. Quality of life among long-term (=5 years) colorectal cancer survivors—systematic review. Eur J
Cancer. 2010;46(16):2879-2888.
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Cancer and mental health

Depression is a comorbid disabling syndrome that affects approximately 15% to 25% of
cancer patients.” Only 20% of people with cancer who also have anxiety and/or depression
are recognised as having a mental health disorder and receive appropriate treatment.?
Besides, some cancer patients (particularly those with head and neck cancers, which have
the highest incidence of suicide in all oncology populations) are at high risk for developing
depressive symptoms and a major depressive disorder as comorbidities.?

Elevated levels of anxiety are a common condition for cancer patients, with 10.3% of those
receiving treatment for cancer meeting clinical criteria for an anxiety disorder.* Prevalence
of anxiety is even higher for patients who have been living with cancer for >2 years* (17.9%).

Evidence also supports that anxiety and depression are more prevalent among cancer
patients with comorbidities, while the presence of comorbidities was negatively associated
with cancer occurring anxiety and depression®.

1 US] National Cancer Institute. Depression (PDQ®)—Health Professional Version.

2 Cohen, A. (WHO) (2017) Addressing comorbidity between mental disorders and major noncommunicable diseases.

3 Friedland C.J. (2019) Head and Neck Cancer: Identifying Depression as a Comorbidity Among Patients. Clinical Journal of Oncology
Nursing

4 Mitchell, A. J., Ferguson, D. W, Gill, J., Paul, J., & Symonds, P. (2013). Depression and anxiety in long-term cancer survivors compared with
spouses and healthy controls: A systematic review and meta-analysis. Lancet Oncology, 14(8), 721-732.

5Yan, R, Xia, J., Yang, R, Lv, B, Wu, P, Chen, W, ... & Yu, J. (2019). Association between anxiety, depression, and comorbid chronic diseases
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Cancer treatment and patients’ mental health

Cancer diagnosis and treatment does not have an impact only on patients’ body but also their
psychological health. Cancer, depending on whether it affects a visible part of the body (i.e,,
breast cancer, head and neck cancers) or not (i.e., leukaemia, lung cancer, etc.), has evident
repercussions for the patients’ body image. The type of therapy (i.e., surgery, chemotherapy,
radiotherapy, etc.) also have an impact on a patient’s psychological functioning due to
physical changes such as amputations, hair loss, etc., or the concurrent symptoms such as
fatigue, pain, nausea, etc®.

In addition, the daily life experience of cancer patients is also affected by other factors which
are important in their everyday life, such as performance status and functional activity,
problems in carrying on daily activities, poor concentration, memory impairment, or altered
sexuality,” loss of certainty, the fact that they need to depend on others, reduction of self-
esteem, the change of perspective about the future, problem on returning to work, and the
threat of possible death and may be evident in different phases from cancer diagnosis to
survivorship or palliative care and the course of cancer of the end of life. ®’The prevalence
of major depression is higher in patients with lung cancer, gynaecological cancer, breast
cancer, colorectal cancer, and genitourinary cancer.® Depression and anxiety levels also vary
according to the treatment stage. %'011.1213

The impact of mental health on cancer patients’ treatment and disease progression
Despite the heterogeneity within the available studies, the evidence for the role of

mental disorders in tumour progression and cancer-related mortality has been rapidly
accumulating.’ The presence of mental disorders is associated with a higher rate of all-

among cancer survivors. Psycho-oncology, 28(6), 1269-1277.

6 Grassi L, Biancosino B, Marmai L, et al.: Psychological factors affecting oncology conditions. Adv Psychosom Med. 2007; 28: 57-71.

7 Caruso R, Nanni MG, Riba MB, et al.: The burden of psychosocial morbidity related to cancer: patient and family issues. Int Rev Psychiatry.
2017;29(5): 389-402.

8 Vodermaier A, Linden W, Siu C: Screening for emotional distress in cancer patients: a systematic review of assessment instruments. J
Natl Cancer Inst. 2009; 101(21): 1464-88.
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BMJ Open. 2014;4:e003901.

10 Maass, S. W, Roorda, C., Berendsen, A. J., Verhaak, P. F, & de Bock, G. H. (2015). The prevalence of long-term symptoms of depression
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11 Lim, C. C,, Devi, M. K,, & Ang, E. (2011). Anxiety in women with breast cancer undergoing treatment: a systematic review. International
Journal of Evidence-Based Healthcare, 9(3), 215-235.
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12-month follow-up prospective longitudinal study. Annals of Surgical Treatment and Research, 98(5), 215.
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2008;30:112-126.

14 Chida Y, Hamer M, Wardle J, Steptoe A. Do stress-related psychosocial factors contribute to cancer incidence and survival? Nat Clin
Prac Oncol 2008; 5: 466—475.
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cause'®'%17 or cancer-specific'®1°2921 mortality which appears to be stronger in the case
of early-stage cancers.?® In addition, anxiety, and depression might result in decreased
adherence to treatment, poorer cancer survival, increased suicide risk, and additional health
expenditures.?? Finally, cancer patients with psychiatric distress must be treated immediately,
as delayed diagnosis and treatment may affect their overall health.z

Cancer treatment and caregivers’ mental health

The impact of providing informal care in cancer patients is well documented.?* Between 4
and 38% of cancer patients’ caregivers suffer from psychiatric disorders?>?¢ and they often
reported neglected health and more anxiety and fear of cancer recurrence than the patients
themselves.?” Factors such as patient’s condition, caregiving burden, duration of caregiving,
spouse caregiver, caregiver being unemployed, a caregiver with chronic disease, caregiver’s
sleep quality, caregiver’s avoidance, financial problems, and female sex were positively
associated with depression?.

In addition, there is a strong relationship between the patients’ and caregivers’ distress
and Qol, depicting how important care is for caregivers .2° Caregivers of cancer patients
with more advanced tumour stages®’ or incurable cancer?0®1:822334 showed an increased
psychological burden. Finally, anxiety and depressive symptoms were positively associated,*®

15 Prasad SM, Eggener SE, Lipsitz SR et al. Effect of depression on diagnosis, treatment, and mortality of men with clinically localized
prostate cancer. J Clin Oncol 2014; 32: 2471-2478.
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study. J Clin Oncol 2015; 33: 448-454.
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19 Epplein M, Zheng Y, Zheng W et al. Quality of life after breast cancer diagnosis and survival. J Clin Oncol 2011; 29: 406—412.
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Oncol 2012; 30: 1310-1315.

21Zhu, J,, Fang, F, Sjolander, A, Fall, K., Adami, H. 0., & Valdimarsdédttir, U. (2017). First-onset mental disorders after cancer diagnosis and
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dyads. J Psychosoc Oncol 2014;32(05):477-492
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Psychooncology 2015;24(02):155-161
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while caregivers perceived hope, burden, resilience, coping strategies, self-care practices,
night-time sleep, physical activity, and pre-loss grief were also associated with depressive

36 Dionne-Odom JN, Demark-Wahnefried W, Taylor RA, Rocque GB, Azuero A, Acemgil A, Martin MY, Astin M, Ejem D, Kvale E, Heaton K,
Pisu M, Partridge EE, Bakitas MA. The self-care practices of family caregivers of persons with poor prognosis cancer: differences by varying
levels of caregiver well-being and preparedness. Support Care Cancer. 2017;25:2437-44.

37 Hwang IC, Kim YS, Lee YJ, Choi YS, Hwang SW, Kim HM, Koh SJ. Factors associated with caregivers’ resilience in a terminal cancer care
setting. Am J Hosp Palliat Care. 2018;35:677-83.

38 Paek MS, Nightingale CL, Tooze JA, Milliron BJ, Weaver KE, Sterba KR. Contextual and stress process factors associated with head and
neck Oechsle et al. BMC Palliative Care (2019) 18:102 Page 13 of 14

cancer caregivers’ physical and psychological well-being. Eur J Cancer Care. 2018;27:€12833
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Cancer and neuro(-psycho)logical complications

Cancer and its treatment can affect the nervous system and may result in significant
neurologic morbidity and mortality. These effects may be direct or indirect, as in
paraneoplastic neurological syndromes. Around 15-20% of cancer patients have neurological
complications during their illness." Treatments of cancer, including neurosurgery, cranial
radiotherapy (both in case of CNS cancer), and chemotherapy, can each damage the nervous
system;? of which chemotherapy-induced peripheral neuropathy (CIPN) is a common dose-
limiting side effect experienced by patients receiving treatment for cancer.® Complications
are associated with age; the impact will depend on several issues such as tolerance of
treatment, development of persisting or late toxicity, and the influence of other concomitant
diseases.* With improved cancer treatments and longer survival, the late effects of CIPN
continue to affect cancer survivors.

Neurological or cognitive complications during and after cancer treatment. The impact on
survivorship and quality of life

Cognitive impairment in cancer patients is frequently observed both during the treatment
stage and remission.>%’8 Literature reveals that a history of cancer is associated with a
40% increased likelihood of self-reported memory problems® while 30% of cancer patients
exhibit cognitive impairment before the treatment, 75% develop measurable cognitive
impairment during the treatment, and 35% will continue to deal with cognitive difficulties
for short or longer periods after the treatment.® Cancer-related cognitive decline may have
significant consequences, especially for older adults, functional and physical abilities, level
of independence, ability to make decisions, treatment adherence, overall quality of life, and
ultimately survival.'

Cancer itself could lead to cognitive changes and impairment. In cancer patients with
brain tumours specifically, the location and state of the lesion can eventually influence
the presence, intensity, and pattern of resulting cognitive impairments." Different papers

1 Barrow Neurological Institute (2017). Neurologic Complications of Cancer.

2 Giglio, P, & Gilbert, M. R. (2010). Neurologic complications of cancer and its treatment. Current oncology reports, 12(1), 50-59. doi:
10.1007/s11912-009-0071-x

3 Nathan P. Staff, MD, PhD, Anna Grisold, MD, Wolfgang Grisold, MD, and Anthony J. Windebank, MD (2017). Chemotherapy-Induced Pe-
ripheral Neuropathy: A Current Review

4 Grisold W., Grisold A. Loscher W.N. (2016) Neuromuscular complications in cancer. doi: https://doi.org/10.1016/}.jns.2016.06.002

5 Wefel J, Vardy J, Ahles T, Schagen SB. International Cognition and Cancer Task Force recommendations

to harmonise studies of cognitive function in patients with cancer. Lancet Oncol. 2011;12:703- 708.

6 Janelsins M, Kesler S, Ahles T, Morrow G. Prevalence, mechanisms, and management of cancer-related cognitive impairment. Int Rev
Psychiatry. 2014;26:102-113.

7 Denlinger C, Ligibel J, Are M, et al. Survivorship: cognitive function, version 1.2014: clinical practice guidelines in oncology. J Natl Compr
Canc Netw. 2014;,12:976—-986.

8 Moore H. An overview of chemotherapy-related cognitive dysfunction, or “chemobrain.” Oncology (Williston Park). 2014;28:797-804.

9 Jean-Pierre P, Winters P, Ahles T, et al. Prevalence of self-reported memory problems in adult cancer

survivors: a national cross-sectional study. J Oncol Pract. 2012,8:30—34.

10 Pergolotti, Mackenzi, et al. “Embracing the complexity: Older adults with cancer-related cognitive decline—A Young International Society
of Geriatric Oncology position paper.” Journal of geriatric oncology 11.2 (2020): 237-243.

11 Bradshaw M, Wefel J. The neuropsychology of oncology. In: Parsons M, Hammeke T (eds). Clinical Neuropsychology: A pocket hand-
book for assessment, Third edition. Washington DC: American Psychological Association;2014:313-337.
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have reviewed the symptoms in glioma patients describing as the most important ones
being cognitive deficits, seizures, depression, drowsiness, dysphagia, headache, confusion,
aphasia, motor deficits, fatigue, and dyspnoea.'>'314

Cancer patients with brain tumours can develop cognitive impairments related to their
attention, memory, and executive function.'>'® However, cancer-related cognitive impairment
(CRCI) also have been documented in patients with non-central nervous system (non-
CNS) cancer before the treatment, including verbal memory, language, visual-spatial skills,
executive function, and psychomotor function.'”81

Chemotherapy-induced neurotoxicity is most well-described for peripheral neuropathy
(CIPN) and myopathy. CIPN is the most commonly manifested as a dose-dependent length-
dependent sensory axonopathy. In severe cases of CIPN, alterations of treatment such as the
reduction of the chemotherapy dose, administration delays, or discontinuation of treatment
may occur.20-21:22

12 IJzerman-Korevaar, M., Snijders, T. J., de Graeff, A, Teunissen, S. C., & de Vos, F. Y. (2018). Prevalence of symptoms in glioma patients
throughout the disease trajectory: a systematic review. Journal of neuro-oncology, 140(3), 485-496.

13 Boone M, Roussel M, Chauffert B, Le Gars D, Godefroy O (2016) Prevalence and profile of cognitive impairment in adult glioma: a sensi-
tivity analysis. J Neuro-oncol 129(1):123-130

14 Koekkoek JAF, Kerkhof M, Dirven L, Heimans JJ, Reijneveld JC, Taphoorn MJB (2015) Seizure outcome after radiotherapy and chemo-
therapy in low-grade glioma patients: a systematic review. Neuro-oncology 17(11), pp. 924-934

15 Gehring K, Aaronson N, Taphoorn M, Sitskoorn M. Interventions for cognitive deficits in patients with a brain tumour: an update. Expert
Rev Anticancer Ther. 2010;10:1779-1795.

16 Aaronson N, Taphoorn M, Heimans J, et al. Compromised health-related quality of life in patients with low-grade glioma. J Clin Oncol.
2011;29:4430-4435.

17 Jansen C, Cooper B, Dodd M, Miaskowski C. A prospective longitudinal study of chemotherapy-induced cognitive changes in breast
cancer patients. Support Care Cancer. 2011;19:1647—- 1656.

18 Wefel J, Vidrine D, Veramonti T, et al. Cognitive impairment in men with testicular cancer prior to adjuvant therapy. Cancer.
2010;117:190-196.

19 Tager F, McKinley P, Schnabel F, et al. The cognitive effects of chemotherapy in post-menopausal breast cancer patients: a controlled
longitudinal study. Breast Cancer Res Treat. 2010;123:25-34.

20 Taillibert, S., Le Rhun, E., & Chamberlain, M. C. (2016). Chemotherapy-related neurotoxicity. Current neurology and neuroscience reports,
16(9), 81.

21 StaffNPet al. Chemotherapy-inducedperipheralneuropathy: acurrentreview. AnnNeurol. 2017;81(6):772-81.

22 Grisold, W., Léscher, W., & Grisold, A. (2019). Neurological complications of systemic tumour therapy. Wiener Medizinische Wochen-
schrift, 169(1-2), 33-40.
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In addition, the impact of chemotherapy on the central nervous system increasingly receives
attention, with the occurrence of CRCI in approximately 13-70% of cancer patients.5823242526
The developed impairment due to treatment may be short term or persist for a longer
period’ for cancer patients under treatment or remission. They may experience problems
in memory, attention, executive function, processing speed, visual and verbal memory, and
language. 62728293031

A recent review also found that chemotherapy, either alone or in combination with hormonal
therapy, can have an impact on the cognition of patients from several cancer types.*

Patients who are under radiation treatment to the brain have been reported to experience
fatigue and headaches, as well as cognitive impairment, with the strongest effects in the
case of whole-brain radiotherapy (WBRT). %

It was also reported that CNS cancer patients receiving radiotherapy are at risk of developing
subacute toxicity shortly after the therapy, which has been associated with impairment in
multiple cognitive domains, such as processing information, attention, verbal memory,
executive functioning, and fine motor dexterity.’ More specifically, increased exposure of
radiation to the bilateral hippocampi has been associated with severe, irreversible long-term
memory loss, which can occur after months or even years from the treatment.™

All the above mentioned impairments on cognition negatively impact cancer patients’ daily
functioning, quality of life and capacity to work.3* Several studies have also highlighted the
fact that cancer treatment can pose a significant burden on patients’ productivity and ability

23 Ahles T, Saykin A, McDonald B, et al. Longitudinal assessment of cognitive changes associated with adjuvant treatment for breast
cancer: impact of age and cognitive reserve. J Clin Oncol. 2010;28:4434-4440.

24 Selamat MH, Loh SY, Mackenzie L, Vardy J (2014) Chemobrain experienced by breast cancer survivors: a meta-ethnography study inves-
tigating research and care implications. PLoS One 9(9):e108002

25 Torrente, N. C., Pastor, J. B. N,, & de la Osa Chaparro, N. (2020). Systematic review of cognitive sequelae of non-central nervous system
cancer and cancer therapy. Journal of Cancer Survivorship, 1-19.

26 Mounier, N. M., Abdel-Maged, A. E. S,, Wahdan, S. A, Gad, A. M., & Azab, S. S. (2020). Chemotherapy-induced cognitive impairment (CICI):
An overview of etiology and pathogenesis. Life Sciences, 118071.

27 Hodgson K, Hutchinson A, Wilson C, Nettelbeck T. A meta-analysis of the effects of chemotherapy on cognition in patients with can-
cer. Cancer Treat Rev. 2013;39:297-304.

28 Lindner O, Phillips B, McCabe M, et al. A meta-analysis of cognitive impairment following adult cancer chemotherapy. Neuropsychol-
ogy. 2014;28:726-740.

29 Jim H, Phillips K, Chait S, et al. Meta-analysis of cognitive functioning in breast cancer survivors previously treated with standard dose
chemotherapy. J Clin Oncol. 2012;30:3578-3587.

30 Koppelmans V, Breteler M, Boogerd W, et al. Neuropsychological performance in survivors of breast cancer more than 20 years after
adjuvant chemotherapy. J Clin Oncol. 2012;30:1080-1086.

31 Hardy, S. J., Krull, K. R., Wefel, J. S., & Janelsins, M. (2018). Cognitive changes in cancer survivors. American Society of Clinical Oncology
Educational Book, 38, 795-806.

32 Dilulio, F, Cravello, L., Shofany, J., Paolucci, S., Caltagirone, C., & Morone, G. (2019). Neuropsychological disorders in non-central nervous
system cancer: a review of objective cognitive impairment, depression, and related rehabilitation options. Neurological Sciences, 1-16.

33 Soffietti R, KocherM, Abacioglu UM, et al. A European Organisation for Research and Treatment of Cancer phase lll trial of adjuvant
whole-brain radiotherapy versus observation in patients with one to three brain metastases from solid tumours after surgical resection
or radiosurgery: quality-of-life results. J Clin Oncol. 2013;31:65-72.

34 Pendergrass, J. C., Targum, S. D., & Harrison, J. E. (2018). Cognitive impairment associated with cancer: A brief review. Innovations in
clinical neuroscience.
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to work because of the adverse effects that can lead to either cognitive impairments?°2637.3839
or difficulty in lifting heavy loads and keeping pace with others at work.#°

In addition, several comorbidities can impact the cognitive function of patients with cancer
and those in remission. Depression, anxiety and fatigue*'#2434445 can each adversely affect
cognitive functioning, whereas pre-treatment worry was found to be associated with
cognitive impairment and alterations in brain function.*474849 Other studies have found a
relationship between reported mood symptoms'>°051:52 and treatment expectations®® of
cognitive impairment in patients with cancer resulting in poorer quality of life.

As cancer patients now live longer and, in many cases, with cognitive problems due to
treatments, prevention and management of these problems are important.®

35Klaver, K. M., Duijts, S. F,, Engelhardt, E. G., Geusgens, C. A, Aarts, M. J., Ponds, R. W,, ... & Schagen, S. B. (2020). Cancer-related cognitive
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37 Duijts SFA, et al. Cancer-related cognitive impairment and patients’ ability to work: a current perspective. Curr Opin Support PalliatCare.
2017;11(1):19-283.

38 Cheng ASK, Zeng Y, Liu X, Liu S, Cheng SWC, Kwok CTT, et al. Cognitive challenges while at work and work output in breast cancer sur-
vivors employed in a rapidly evolving economy. J Cancer Surviv. 2018;12(6):753-61.
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Cancer and pain

Pain is the most common symptom of cancer at diagnosis and rises in prevalence
throughout and beyond cancer treatment. Persistent cancer pain can, in some individuals,
lead to the development of widespread chronic pain." Improved early cancer diagnosis and
enhanced treatments will continue to enable many patients to live with cancer as a chronic
disease. In patients who survive cancer or in those who live with advanced progressive
disease, pain is a very common symptom and affects up to 40% of cancer survivors and at
least 66% of patients with advanced progressive disease. Between 33% and 40% of cancer
survivors suffer from chronic pain, and studies have shown that at least one-third of patients
are often undertreated due to inadequate attention to pain during regular oncological
treatment and unfair or delayed access to opioids.z3#> Some of these patients will continue
to experience pain that negatively affects their quality of life, and some patients may continue
to use high doses of opioids, previously required for adequate pain control, which is no longer
needed while causing severe side effects.®
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Pain and impact on survivor's quality of life

Pain during cancer treatment is associated with the stage of the disease and the location
of the cancer.”® Results have showed that depending on the stage of the disease, pain
prevalence rates were 39.3% after curative treatment, 55.0% during anti-cancer treatment,
66.4% in advanced, metastatic, or terminal disease, and 50.7% in all cancer stages®.

Increased pain is also associated with specific cancer types'®' such as lung cancer, breast
cancer, leukemia/lymphoma, and colorectal cancer. Breast cancer patients’ level of pain
may increase depending on the size of the tumour, the location, lymphedema, and potential
spread to the nervous system, which can cause lingering neuropathic pain.'?Increased pain
for lung cancer patients is a possibility regardless of the cancer stage (early or advanced),
often attributed to neurologic damage from cancer treatment or metastasis to other
organs.'

Pain, as it is experienced from cancer patients and especially untreated or inadequately
treated pain, can severely impact their physical and psychological health'*'s | functional
status, and QoL'"® of cancer patients. In addition, experienced pain has a negative impact
on patients’ daily activity, mobility, functioning, sleep quality, entertainment, social interaction,
and professional life. 15171718 The level of the pain experience and the duration affects cancer
patients QolL, 192021 while poor QoL exacerbates the severity of the pain'. Very intense and
severe pain may also lead to an unwillingness to take medications and a desire to end life
earlier?
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Moreover, approximately 41.5% of cancer patients report chronic pain? and they suffer from
psychological symptoms such as depression,?*2°2¢ psychological distress and anxiety.?”?®
They also report lack of sleep, fatigue,?® while cancer patients with comorbidities may have
significantly greater physical functional pain and associated limitations and may be less
likely to improve with standard pain management therapies.®

Sufficient assessment of pain, including its impact on function and quality of life, is a very
important aspect for cancer patients, while long-term assessment can possibly identify new
or previously unrecognised painful consequences of treatment.®' Finally, the management
of pain can effectively be accomplished by regular screening, which will contribute to
recognizing pain in an early stage, the proper characterization of the pain, the determination
of optimal pharmacologic or nonpharmacologic treatment options, patients education on
coping skills and patient follow-up to titrate and adjust pain treatment if necessary.?

23 Kurita GP, Sjggren P. Pain management in cancer survivorship. Acta Oncol 2015;54:629-34.
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Cambridge University Press, Cambridge, pp 53-88
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Cancer and ageing

Cancer is increasingly prevalent with increasing age, suggesting the necessity to better
understand the biology of ageing and its impact on cancer. This would enable a more
comprehensive and cancer-specific assessment and management of older cancer patients.”
Although there is not a unified approach for ageing, the broader one refers to ageing as the
“all time-associated events that occur during the post maturation period in the life span of an
organism. For humans, ageing is defined as a universal biological process that manifests itself
as a decline in functional capacity and an increased risk of morbidity and mortality over time".

All the above highlight the fact that chronological age alone adds little information on
frailty, which is characterised by decreased physiologic reserve and increased vulnerability
to stressors leading to severe adverse health outcomes in older adults, including post-
operative complications on anticancer treatments?, increased mortality?, and crucial impact
on survivorship.

Treatment-related decisions on older cancer patients are frequently a challenge that can
be influenced by many factors, such as the type of cancer, the clinical setting, and patients’

1Zhang, X, Meng, X, Chen, Y., Leng, S. X., & Zhang, H. (2017). The biology of ageing and cancer: frailty, inflammation, and immunity. The
Cancer Journal, 23(4), 201-205.

2 Courtney-Brooks M, Tellawi AR, Scalici J, et al. Frailty: an outcome predictor for elderly gynecologic oncology patients. Gynecol Oncol.
2012;126:20-24.

3 Aaldriks AA, van der Geest LG, Giltay EJ, et al. Frailty and malnutrition predictive of mortality risk in older patients with advanced colorectal
cancer receiving chemotherapy. J Geriatr Oncol. 2013;4:218-226.

4 Bennett JAWinters-StoneKM,Dobek J, et al. Frailty in older breast cancer survivors: age, prevalence, and associated factors. Oncol Nurs
Forum.2013;40:E126—-E134.
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fitness and comorbidities. In the context of more limited survival benefits in older individuals
receiving standard anticancer therapeutic approaches, treatment decisions should also take
into consideration potential effects on QoL throughout the entire disease trajectory. In older
patients with cancer, it is key to consider not only tumour characteristics but also pursuing
geriatric assessments able to systematically investigate factors crucial to their wellbeing,
such as comorbidities, polypharmacy, functional status, mobility, nutritional status, mental
health, cognitive status, social support and QolL.®

Access to innovative cancer treatments by older cancer patients with comorbidities

Treating cancer in older patients at risk of complications remains challenging, mostly due
to the lack of resources and workforce training in the management of the complex needs
of this specific population. Also, although the majority of cancer incidence and mortality
occurs in patients = 65 years old, this age group is still underrepresented in randomised
clinical trials (RCTs) that constitute the evidence base informing standard anticancer
treatment decisions.®’® This leads to a remaining discrepancy between those fitting the
criteria to be selected for a study and the real-world patients who may have a higher risk
of complications based on geriatric assessments and ultimately are considered for the
treatments investigated in clinical trials. Factors such as alterations in pharmacokinetics
and pharmacodynamics of systemic agents due to ageing, comorbidities, and polypharmacy
are significant for the course of treatment and need to be taken into consideration in the
management of older patients with cancer.®'°

Once new drugs, treatment options or indications are approved and due to this gap of
evidence, oncologists are often asked to extrapolate evidence supporting specific treatment
approaches that has been generated in younger, healthier patients, who may have fewer
comorbidities, higher medication tolerances, and lower risks of adverse drug effects. This
practically means that in most cases, the recommended drug dosages are different for
older cancer patients, and some of them may are at increased risk of treatment-related
complications.®

In addition, despite the presence of comorbidities and frailty in older cancer patients,
which often excludes them from specific therapeutic options such as surgery, older

5 Scotté, Florian, et al. "Addressing the quality of life needs of older patients with cancer: a SIOG consensus paper and practical guide.”
Annals of Oncology 29.8 (2018): 1718-1726.

6 Abbasi J. Older patients (still) left out of cancer clinical trials. JAMA. 2019.

7 Rocque GB, Williams GR. Bridging the data-free zone: decision making for older adults with cancer. J Clin Oncol. 2019. Jco1902588.

8 Tack L, et al. Underrepresentation of vulnerable older patients with cancer in phase Il and Ill oncology registration trials: a case-control
study. J Geriatr Oncol. 2019.

9 Loh KP et al. What every oncologist should know about geriatric assessment for older patients with cancer: Young International Society
of Geriatric Oncology position paper. J Oncol Pract. 2018;14(2):85-94.

10 Mohile SG, et al. Practical assessment and management of vulnerabilities in older patients receiving chemotherapy: ASCO guideline for
geriatric oncology. J Clin Oncol. 2018;36(22):2326-47
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cancer patients tolerated radiotherapy'"'? and chemotherapy'' very well. Urinary 8-oxo-
7, 8-dihydroguanosine (8-oxoGsn) is a promising way to assess older cancer patients’
functional status and determine whether systemic therapy can be integrated with
radiotherapy for patients with locally advanced or systemic disease.’™ Moreover, targeted
therapy or immunotherapy might provide a safe and effective treatment because of its
favourable therapeutic ratio.'®"

Several organisations, such as the American Society of Clinical Oncology (ASCO)¢, the
International Society of Geriatric Oncology (SIOG, https://siog.org/ ), the Cancer and Aging
Research Group (CARG, https://www.mycarg.org/) and the European Organisation for
Research and Treatment of Cancer (EORTC)'®, advocate for the improvement of the evidence
base for the management of cancer in older patients with the increase of their recruitment in
RCTs and the improvement of trial designs to make them more meaningful for this specific
population of individuals.

Polypharmacy as a factor that negatively affects the course of treatment and therapy for
older cancer patients

Recent research in cancer patients revealed that polypharmacy is associated with post-
operative complications, chemotherapy-related toxicities, and several physical and
functional consequences. Polypharmacy also correlates with several physical and functional
complications, such as falls, 2222 impairments in the activity of daily living or instrumental
activity of daily living,23242° frailty, and prefrailty?®.

11 Nguyen, N.P; et al. Is surgery indicated for elderly patients with early stage non-small cell lung cancer, in the era of stereotactic body
radiotherapy. Medicine 2016, 95, €5212.

12 Sun Myint, A.; Smith, EM,; Gollins, S.; Wong, H.; Rao, C.; Whitmarsh, K.; Sripadam, R.; Rooney, P; Hertsman, M.; Pritchard, D.M. Dose es-
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from a single center experience. Int. J. Radiat. Oncol. Biol. Phys. 2018, 100, 565-573.
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Onkol. 2012, 188, 677-685.
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biomarker for ageing. Front. Ageing Neurosci. 2018, 10, 34.
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cancer: A systematic review and meta-analysis. Oncotargets Ther. 2016, 9, 4797-4803
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18 Hurria A, Levit LA, Dale W, et al. Improving the evidence base for treating older adults with cancer: American Society of Clinical Oncol-
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Finally, the association of polypharmacy with medication adherence,??¢2° receiving
nonoperative radiotherapy despite being a candidate for surgery,® clinical depression®' use
of complementary and alternative medications and caregivers’ increased burden is well
known.3233

Cost-effectiveness of cancer early detection for certain cancer types in the older age
group

Colorectal cancer early detection

Comorbidities may impact both the development of colorectal cancer and screening
and treatment options for older patients. In the context of an increased burden of health
conditions, the benefit of screening is reduced. Evidence has shown that older and more
ill patients are those who are mostly in danger to die from colorectal cancer. However,
adverse outcomes associated with screening are often more frequent compared with the
benefits in this group of patients.®* In addition, patients with more comorbidities have lower
survival rates after diagnosis of colorectal cancer,*® poorer survival after chemotherapy,® and
prolonged hospitalisations.®” Factors such as health, life expectancy, functional status and
age should be taken into account when considering colorectal cancer screening. *82°

Results from studies examining the cost-effectiveness of colorectal cancer screening to
older patients support that there are a number of factors associated with cost-effectiveness
of screening in the older age group: these include less intensive screening history, higher
background risk for colorectal cancer, and fewer comorbidities. On the contrary, the current

Cancer 2014,22:1727-1734.

27 Ting YT, Yin TX, Si P et al. Drug-related problems in elderly patients with cancer receiving outpatient chemotherapy. J Geriatr Oncol 2015;
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28 Jun D, Lee W, Xing S, Calip G. Polypharmacy and adherence to adjuvant endocrine therapy for breast cancer. J Am Pharm Assoc 2016;56
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29 Kuo SZ, Haftek M, Lai JC. Factors associated with medication non-adherence in patients with end-stage liver disease. Dig Dis Sci
2017,62: 543-549.

30 Parks RM, Hall L, Tang SW et al. The potential value of comprehensive geriatric assessment in evaluating older women with primary
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approach to colorectal cancer screening in older patients based primarily on age is inefficient
and not cost-effective 4041

Prostate cancer early detection

Prostate cancer has more frequently poorer prognostic features in the older age group.*? Risk
stratified early detection using Prostate-Specific Antigen (PSA) testing in well-informed men
is the recommended screening approach in Europe.*®

The benefits from PSA early detection involve a significant decrease in prostate cancer-
specific mortality in men with minimal or no comorbidities.*4#54647 Early detected prostate
cancer can be cured without unbearable side effects. Another benefit of early detection
includes reassurance due to negative screening. In general, the benefits of screening
decrease with increasing age and comorbidities.

Although PSA early detection reduces the risk of mortality, the risks associated with
overdiagnosis and overtreatment are frequently the main drivers for recommendations
against PSA screening. False positives may increase the psychological distress and
unneeded prostate biopsies, while prostate biopsies can cause several short-term risks,
such as anxiety, moderate to severe pain, moderate to severe haematuria, infections, and
hospitalisations #4950

Many of the side effects of screening may be reduced due to new insights and techniques;
transperineal biopsies reduce infections, risk calculators and MRI reduce unnecessary
biopsies and diagnosis of indolent disease/cancer, active surveillance reduces overtreatment

40van Hees, F., Habbema, J. D. F, Meester, R. G., Lansdorp-Vogelaar, ., van Ballegooijen, M., & Zauber, A. G. (2014). Should colorectal cancer
screening be considered in elderly persons without previous screening? A cost-effectiveness analysis. Annals of internal medicine, 160(11),
750-759.

41 Van Hees, F, Saini, S. D., Lansdorp-Vogelaar, |, Vijan, S., Meester, R. G., de Koning, H. J., ... & van Ballegooijen, M. (2015). Personalizing
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Amsterdam 2020. ISBN: 978-94-9267107-3. Publisher: EAU Guidelines Office. Place published: Arnhem, The Netherlands. https://uroweb.
org/guideline/ prostate-cancer/ Carter HB. Carter HB. American Urological Association (AUA) guideline on prostate cancer detection: pro-
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46 Osses, D.F, et al,, Results of Prostate Cancer Screening in a Unique Cohort at 19yr of Follow-up. Eur Urol, 2018.
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of insignificant cancers, and new techniques of surgery and radiation reduce side effects of
radical therapy.®'°2%3

USPSTF guidelines highlight the importance of informed decision making prior to screening
for men 55-69 years old and for those >70 years old not be screened.> EAU guidelines
recommend PSA based risk-adapted early diagnosis in well-informed men® and a life
expectancy of 10-15 years before starting screening.*® A data on the cost-effectiveness of
prostate cancer screening found that it can be cost-effective when it is limited to two or
three screens between ages 55-59 years. While for the age 63 years and above is less cost-
effective due to overdiagnosis.®” Others found that screening can be cost-effective when it is
limited to men with high risk %8 while screening is less cost-effective in the older age group.®®

Breast cancer early detection

Parameters such as age, hormone replacement therapy use, family history of breast cancer,
history of a benign breast biopsy, age at menopause, age at first birth/parity, obesity,
alcohol, and cigarette use are among the most important risk factors for breast cancer in
women.® Biennial mammograms are recommended for women 55-74 years at average
risk.®" However, there is significant variation in the different European countries, with some
countries still lacking breast cancer screening programs.

While mammography screening is estimated to reduce breast cancer mortality by 19%
among women 40—-69 years,®? it is not certain whether mammography screening reduces
breast cancer mortality for women older than 70.%° The American Cancer Society (ACS)
recommends continuing mammography screening if women are in good health and their life
expectancy is >10 years.®
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However, there are also potential harms of mammography screening, such as anxiety
associated with false-positive tests, false reassurance from an erroneously negative test,
overdiagnosis, and complications from work-up and/or treatment of cancer.®® In addition,
overdiagnosis is particularly worrying as it increases with age.® Ideally, older women would
consider their risk of breast cancer, life expectancy, and their preferences when deciding
whether or not to do it.

R
=

Cost-effectiveness of screening mammography was found to be associated with age, breast
density, family history, and history of breast biopsy, while mammography every two years is
found to be cost-effective for women 40-49 years of age with relatively high breast density
or additional risk factors for breast cancer. For the age group of 50-79 years, mammography
was found to be effective every three to four years with low breast density and no other risk
factors.®® Breast cancer screening is less beneficial for women over 74 years old, whereas it
provides significant benefits for higher-risk women in the age group 40—49.%’ Finally, several
studies evaluated the cost-effectiveness of tailoring the screening interval by breast cancer
risk and mammographic density.%8¢%/07T However, due to uncertainties in detection rates,
sensitivity, and mortality due to lack of data, these results are only indicative of a benefit in
the context of risk-tailored approaches allowing to reduce harms and costs of screening.®?
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Cancer and infectious diseases

The association between infections and cancer is well established. Infectious agents are
major contributors to cancer incidence worldwide and are estimated to be responsible for
up to 25-50% of all cancer cases in the world.” Around 10% to 15% of these cases are linked
with viruses,? such as hepatitis B and C, and the rest to other infectious agents, comprising
bacteria, fungi, parasites, prions and infectious tumor cells.®

The relationship between viral agents and cancer in humans has been subject to scientific
scrutiny. Studies on the processes whereby viruses can cause cancer are often classified as
‘direct’ and ‘indirect’. In the former, a particular form of viral genes — known as oncogenes
— directly leads to the development of cancer. In the latter, cancer is the result of a chronic
inflammation caused by a viral infection.* These studies have helped refine the understanding
of these particular forms of cancer with important implications.

Unlike other forms of cancer, carcinomas caused by viral infections are largely preventable
through vaccination or treatments against the chronic infection which precedes and creates
the conditions for cancer.® This offers a great window of opportunity to reduce the burden
of the disease, as viral infections are among which are the most important preventable risk
factors for cancer mortality in the world.® However, cancer prevention is often seen in the
context of non-communicable diseases — especially with the focus on lifestyle factors such
as alcohol consumption or smoking.”

According to the International Agency for Research on Cancer (IARC), the most common
viral agents associated with cancer are hepatitis B (HBV) and C viruses (HCV), Epstein-Barr
virus (EBV), human papillomavirus (HPV) and human immunodeficiency virus type 1 (HIV-1).8

Preventing Liver Cancer by tackling hepatitis

Liver cancer is a global health burden with an estimated 905 677 new cases in 2021, the
sixth most common cancer and the third leading cause of cancer death.® Hepatocellular

1 Knoll LJ, Hogan DA, Leong JM, Heitman J, Condit RC (2018) Pearls collections: What we can learn about infectious disease and cancer.
Plos Pathog, 14(3), pp. 1-7.

2 Moore PS, Chang Y. (2010).Why do viruses cause cancer? Highlights of the first century of human tumour virology. Nat Rev Cancer,
10(12), pp. 878-89.

3 Metzger MJ, Goff SP (2016). A sixth modality of infectious disease: contagious cancer from devils to clams and beyond. PLoS Pathog,
12(10), pp. 1-7.

4 Knoll LJ, Hogan DA, Leong JM, Heitman J, Condit RC (2018) Pearls collections: What we can learn about infectious disease and cancer.
PLoS Pathog, 14(3), pp. 2.

5 Pappas, G. (2009). Infectious causes of cancer: an evolving educational saga, Clinical Microbiology and Infection, 75 (11), p. 961.

6 Nagai, H. & Young Hak, K. (2017). Cancer prevention from the perspective of global cancer burden patterns, Journal of Thoracic Disease,
9(3), pp. 448-451.

7 De Martel C, Georges D, Bray F, Ferlay J, Cliffor GM (2020). Global burden of cancer attributable to infections in 2018: a worldwide inciden-
ce analysis. The Lancet: Global Health, 8(2), pp. 189.

8 Masrour-Roudsari, Ebrahimpour, S. (2017). Causal role of infectious agents in cancer: An overview. Caspian J Intern Med, 8(3), pp. 153-
158.

9 International Agency for Research on Cancer. Liver. Available at: https://gco.iarc.fr/today/data/factsheets/cancers/11-Liver-fact-sheet.
pdf. Accessed January 2021
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carcinoma (HCC) is the most common liver malignancy accounting for ~90% of all liver
cancers. This type of cancer affects hepatocytes, the most abundant cells in the liver.'
Intrahepatic cholangiocarcinoma is the second type of liver cancer (10-15% of cases)
affecting cholangiocytes which refer to the cells that line the small bile ducts within the
liver."" Hemangioendothelioma and hepatic angiosarcoma are less common and affect the
cells lining blood vessels within the liver.">'® Finally, hepatoblastoma is a rare liver cancer that
affects young children before they turn 5 years old. Causes of liver cancer vary depending
on the geographical location, with viral hepatitis being the major cause around the world."®

Chronic infections with hepatitis B and C viruses have been established as definite causes
of hepatocellular carcinoma in humans.' All together, HBV and HCV are responsible for
up to 76% of liver cancer cases worldwide,' followed by alcohol consumption, cigarette
smoking, diabetes, overweight and aflatoxin B1.7® Whereas there are significant data gaps
on the number of people living with chronic hepatitis,'” scholars estimate that around 9 to 10
million people are affected with chronic hepatitis in the European Union and a vast majority
are unaware of their condition.’ Without receiving treatment, every year up to 90,000 of them
develop liver cancer,'® which has the lowest survival rate among all cancers monitored by the
European Commission,?® making it the deadliest preventable cancer in the EU.

Previous modelling has suggested that cancer prevention efforts targeting viral hepatitis
could reduce liver cancer incidence by 70% and liver-related death by 65%,%' especially
among high-risk groups who are associated with higher viral infections’ incidence rates.??
Whereas primary prevention of hepatitis through vaccination programs targeting newborns
has proven effective,?® such efforts will be insufficient to significantly reduce the cancer
burden in the short to medium term. This is because such prevention measures do not
exploit opportunities in preventing cancer in at-risk adult populations among whom hepatitis
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B immunization should be improved. It is widely recognized that the diagnosis, screening and
linkage to care of hepatitis B and C should be expanded as well.?

Expanding diagnoses among the elderly and high-risk adult populations would facilitate
their access to hepatitis treatments,?® which have generally been proven successful in
preventing chronic liver disease — the main risk factor liver cancer,?® and other hepatitis-
associated cancers, such as kidney, colorectal, pancreatic, gallbladder and biliary duct and
ovarian cancer.?” Other measures to prevent liver cancer by tackling hepatitis include raising
awareness about safe sex and injection practices,?® as well as by raising awareness among
the population on hepatitis’ transmission risks and the need to be tested after being exposed
to reduce the likelihood of developing liver cancer in the future.?
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Cancer and alcohol consumption

The cancer risk associated with alcohol is poorly understood by the public. The harms that
result from chronic daily drinking are: the spectrum of alcohol dependency, hypertension,
cancer of the gastrointestinal tract, breast, pancreas and liver, preventable nutritional
dementia of Wernicke/Korsakoff Syndrome, and teratogenicity to the foetus. All these
harms are dose related at an individual level, and alcohol related harm is also dose related
at a population level.” We estimate the increase in absolute risk of cancer secondary to
moderate levels of alcohol and compare these to the risk associated with low levels of
smoking, creating a ‘cigarette-equivalent of harm.

One bottle of wine per week is associated with an increased absolute lifetime cancer risk
for non-smokers of 1.0% (men) and 1.4% (women). Among 1,000 individuals drinking
at this level, we estimate an additional ten cancers for men, 14 for women. The overall
cancer risk for one bottle of wine per week equals that of five (men) or ten cigarettes
per week (women). Gender differences result from moderate levels of drinking leading
to 0.8% absolute risk of breast cancer in female non-smokers Conclusions: One bottle
of wine per week leads to an increased absolute lifetime risk of alcohol-related cancers
in women, driven by breast cancer, equivalent to the overall cancer risk associated with
ten cigarettes per week. These findings can help communicate that moderate levels of
drinking are an important public health risk for women. The risks for men, equivalent to
flve cigarettes per week, are also of note.?

1 Nick Sheron, Alcohol and liver disease in Europe — Simple measures have thepotential to prevent tens of thousands of premature deaths,
Journal of Hepatology 2016 vol. 64 | 957-967

2 Hydes, T.J., Burton, R., Inskip, H. et al. A comparison of gender-linked population cancer risks between alcohol and tobacco: how many
cigarettes are there in a bottle of wine?. BMC Public Health 19, 316 (2019). https://doi.org/10.1186/s12889-019-6576-9
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Cancer and tobacco use

Tobacco use has a substantial impact on cancer as it accounts for at least 30% of all cancer
deaths and 80% of lung cancer deaths.” In addition, lung cancer is the leading cause of
cancer death worldwide with 1.7million global deaths attributed to cigarette smoking? in both
men and women.?

However, data may underestimate the true risks of lung cancer among women, as the
smoking epidemic has not yet reached full maturity in women.*

However, smoking heightens the risk of more than 10 types of cancers:

Childhood Cancer: Evidence suggest that exposure to smoking by family members during
pregnancy or exposure to waterpipe and cigarette smoking during their neonatal period is
a risk factor for developing cancer.®

Cervical cancer: Women who smoke are about twice as likely as non-smokers to get
cervical cancer while smoking also makes the immune system less effective in fighting
HPV infections.®

Gallbladder & Bile Duct Cancer: Smoking appears to increase the risk of developing all
biliary tract cancers except gallbladder cancer.’

1 American Cancer Society 2012. Cancer facts & figures 2012. 2012. http://www.cancer.org/acs/groups/content/@epidemiologysurvei-
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Kidney Cancer: Cigarette smoking is a well-established risk factor for renal cell carcinoma
(RCC)®

Colon Cancer: Smokers had a significantly higher risk for colon cancer.’

Esophagial cancer: Smoking is an important risk factor for the development of
Esophageal cancer and especially squamous cell carcinoma.™®™

Testicular cancer: Testicular cancer is strongly associated with tobacco smoking.'
Bladder cancer: Smoking cigarettes, cigars or pipes may increase the risk of bladder
cancer by causing harmful chemicals to accumulate in the urine.™

Pancreatic cancer: Cigarette smoking is a consistent risk factor for pancreatic cancer,
which may contribute to development of approximately 20% of pancreatic cancer cases.™
Acute myeloid leukaemia: Scientific research has confirmed cigarette smoking to be
associated with increased risk of developing myeloid leukaemia in adults."™

Head and neck cancer: Head and neck cancers include cancers of the oral cavity, pharynx,
and larynx and are among the most common cancers worldwide'® while the association
between cigarette smoking and the incidence and mortality of head and neck cancers is
well established."”

Breast Cancer: smoking is associated with breast cancer and that there is a consistent
causality between second-hand smoke exposure and premenopausal breast cancer.'®

In fact, tobacco use not only increases the risk of developing various cancers, but also
worsens cancer outcomes.' Lower survival rates among patients who smoked or continue
to smoke after diagnosis are also documented only among patients with cancers strongly
linked to smoking (lung, esophageal, or head and neck), but also in patients with breast,
prostate, and other cancers. Current or past smokers with cancer also have decreased
therapeutic responses, increased cancer recurrences, and increased cancer treatment
complications, including problems with wound healing, infections, cardiovascular
complications, and the development of a secondary malignancy. %
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Recommendations

Cancer is set to become a top health priority for the next five years in the EU and will play a
central role in the policy agenda through the EU Beating Cancer Plan. It is crucial that, with
this renewed focus on cancer, we take a comprehensive and integrated care approach to
ensure better health outcomes and quality of life for all European patients, independent of
age, gender, and state of treatment.

With this work, we call on EU policymakers to prioritise cancer-related complications and
comorbidities by:

1. Making cancer-related complications and comorbidities a central part of all policy
discussions about cancer care.

2. Including cancer-related complications and comorbidities as an important pillar of the
Europe’'s Beating Cancer Plan implementation which will focus on:

1) Multidisciplinary team working and by taking action to improve HCP training
and integrated care by applying already-known methods of addressing cancer-
related complications and comorbidities through an inter-specialty cancer
training programme on the management of Cancer-related Complications and
Comorbidities.

2) A new Knowledge Centre on Cancer which we expect to put a special attention
in research of cancer-related complications and comorbidities during the cancer
treatment and survivorship.
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3) Including cancer related complications and comorbidities to the ‘Better Life for
Cancer Patients Initiative’ and to the ‘Cancer Survivor Smart-Card’

4) The creation of a new European Reference Networks addressing cancer
complications and co-morbidities will be an important step to benefit from cross-
border cooperation and EU expertise.

5) Improving health literacy on cancer risks and determinants by achieving a tobacco-
free Europe, reducing harmful alcohol consumption, improving health promotion
through access to healthy diets and physical activity, addressing obesity, reducing
environmental pollution and exposure to hazardous substances and radiation and
preventing cancers caused by infections but also look throughout the cancer care
journey.

6) Medicines reconciliation, which has been recognised as a major intervention
tackling the burden of medication discrepancies, correcting medication errors and
subsequent patient harm at hospital admission and discharge. It allows also identify
drug interactions including self-medication with Complementary and Alternative
Medicine (CAM). This is particularly acute among cancer patients with comorbidities
and complications.

3. Leveraging existing EU funding programs for research on cancer to include cancer-related
complications and comorbidities.

4. Proactively coordinating prevention and early detection strategies and establishing fluid
communication channels with policymakers, healthcare professionals across several
related scientific disciplines, patients and informal carers.

5. Participating in multi-stakeholder dialogue to agree on concrete next steps to address
cancer-related complications and comorbidities.

6. Providing policy solutions able to ensure timely access to innovative therapies for all
patients as they may have a better impact on health-related outcomes and quality of life.
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