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Richard Rosenbluth, MD Guest Editor


It is time to revisit the subject of cancer in the elderly patient, the editors of Clinics in Geriatric Medicine have correctly decided. The advances in clinical oncology over the past several years have been truly dramatic. Biological therapy has improved overall response rates in a variety of cancers, and newer methods, “personalized medicine,” designed to tailor therapy to individual patients promises to be a further advancement of significance.

All of this pertains especially to elderly people, who constitute the bulk of a clinical oncologist's daily practice. That the older cancer patient is different biologically, psychosocially, and functionally is now well-recognized in the medical community, as the subspecialty of Geriatric Oncology has finally taken its place among the other, more disease-oriented, subdivisions of oncology.

In this issue, we have gathered together a number of well-recognized specialists in various cancer fields who present to the reader the unique challenges they confront when treating older people. Beginning with a study of the biology of aging and a review of the current status of the comprehensive geriatric assessment, the principal tool in planning appropriate therapy for the elderly patient, our authors direct their attention to specific cancer types and modalities of therapy.

Breast cancer and the hematologic malignancies are common in older persons and, in part because of the wide array of treatment options now available to these patients, specific articles in these two areas are presented. The remainder of solid tumor oncology is covered in a separate article, as are the modalities of surgery and radiation therapy. A particular emphasis in all these articles is placed on how newer treatments can be of special benefit to geriatric patients by improving response and lowering treatment-related side effects.

Finally, an article on the ethics of treating elderly people highlights the often unperceived needs of the elderly and stresses the importance of responding to the unique desires and wishes of the geriatric patient rather than the all-too-frequent biases of the treating physician.

We hope the articles herein presented will enrich the reader and give him a fuller appreciation of the special challenge as well as the unique gratification involved in treating the geriatric cancer patient.
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Cancer and age interact at several levels, including carcinogenesis, clinical presentation, prevention, and treatment. This article explores the interactions of cancer and aging from the viewpoint of the practitioner responsible of the care of the older person.


Aging and Carcinogenesis

Age is a risk factor for most cancers (Fig. 1). By 2000, 50% of all malignancies occurred in the 12% of the population 65 and older; by 2030 one may expect 70% of all neoplasms in the older population.1,2 Aging and carcinogenesis are connected through at least 3 mechanisms: Duration of carcinogenesis, increased susceptibility of older tissues to environmental carcinogens, and changes in body environment (chronic inflammation, increased resistance to insulin).3


[image: image]
Fig. 1 The increasing incidence of cancer with age.

(From Yancik R, Ries L. Cancer in older persons: magnitude of the problem—how do we apply what we know? Cancer. 1994;74:1995–2003; with permission.)



The development of cancer involves multiple genomic and epigenetic changes over a prolonged time period.4 The importance of the duration of carcinogenesis in increasing the risk of cancer in the elderly is revealed by the changing epidemiology of lung cancer. The median age of lung cancer is currently 71 years, up from 55 years 3 decades ago.5 The lung cancer–related mortality is decreased by almost 50% in individuals younger than 65 and has increased at approximately the same rate for those 65 and over.5 Smoking cessation is arguably responsible for these trends. Thanks to a decreased risk of cardiovascular deaths, the life expectancy of ex-smokers has become long enough for the development of lung cancer.6,7

Both experimental and epidemiologic studies reveal the increased susceptibility of aging tissue to environmental carcinogens. Tissues aging is associated with a number of carcinogenetic changes such as hypermethylation of antiproliferative genes, hypomethylation of oncogenes, point mutations, and chromosomal translocation.8 Aging tissues are in a condition of advanced carcinogenesis and are primed to the action of environmental carcinogens. The application of the same dose of carcinogen to the tissues of younger and older rodents causes more tumors in the aged animals.9 Epidemiology suggests that the same is the case in humans:

• The incidence of prostate and colon cancer increases more rapidly with age, suggesting increased susceptibility of older tissues to environmental carcinogens.9

• The rate of malignant transformation of adenomatous polyps becomes more rapid with the age of the patient.10

• A dramatic increase in the incidence of certain tumors, such as non-Hodgkin lymphoma and malignant brain tumors has occurred in older individuals during the past 30 years.11,12 Older people seem to develop cancer more quickly when exposed to new environmental carcinogens.

• Age is a risk factor for myelodysplasia and acute myelogenous leukemia (AML) after anthracycline treatment of breast cancer and lymphoma.13,14

• In a longitudinal study of the population of Bruneck, Italy, individuals with shortest leukocyte telomeres had more than a 3-fold increase in the risk of cancer with respect to those with the longest telomeres.15 The telomere length may mirror of the functional age of a person.16

The clinical implications of these studies are 2-fold. First, elimination of environmental carcinogens is beneficial to older individuals. Second, older individuals may be primary candidates for chemoprevention that offsets the latest carcinogenetic stages.

Among the changes in bodily environments immune senescence, endocrine senescence, and proliferative senescence, as well as changes in body composition, may lead to more rapid neoplastic development. Decreased cellular immunity is associated with increased incidence of highly immunogenic neoplasms, such as lymphoma of the central nervous system.17 The proliferative senescence of fibroblasts is associated with the production of tumor growth–stimulating factors.18 Increased insulin resistance is common in the aged and is associated with increased circulating levels of insulin, a powerful tumor growth factor in the circulation. A recent experimental observation emphasizes the importance of insulin resistance in cancer development. The life span of rodents was increased by metformin treatment, which delayed the occurrence of cancer.19

Common changes in body composition include increase of fatty tissue and increased prevalence of male-type obesity. Both changes are associated with increased incidence of some cancers,20 including cancer of the breast, large bowel, and prostate.




Clinical Presentation

The natural history of cancer is critical to management-related decisions in individuals with limited life expectancy and reduced functional reserve.


Age and Tumor Behavior

The clinical behavior of some tumors changes with the age of the patient (Table 1).21 Two important facts are highlighted:

1 Some neoplasms become more aggressive and more lethal with aging; and

2 The change in tumors behavior involves at least 2 mechanisms: Changes in the tumor cells and in the tumor host.

The type of treatment received may also change with age and affect the outcome. Using a plant as a metaphor of cancer, the growth rate of the plant depends from the seed (the tumor cell), the soil (the tumor host), and the gardener (the provider).

Table 1 Clinical behavior of some tumors changes in older patients



	Cancer
	Clinical Behavior in the Aged
	Mechanism



	AML
	More resistant to treatment
	Increased prevalence of unfavorable genomic changes and of resistance to chemotherapy.



	Non Hodgkin's lymphoma
	Age is a poor prognostic factor
	Increased circulating concentrations of interleukin-6 and increased risk of undertreatment.



	Breast cancer
	More indolent
	Increased prevalence of hormone receptor rich tumors. Endocrine senescence.



	Ovarian cancer
	More lethal
	Unknown.



	Malignant brain tumors
	More lethal
	Increased prevalence of unfavorable genomic changes.




Age is a poor prognostic factor for AML, owing to changes in the biology of the disease. These include higher prevalence of multidrug resistance, of unfavorable cytogenetics, and of NPM1 unmutated and flt3 mutated tumors.22 At least in part, these changes may be explained by the fact that AML in older patients is preceded by myelodysplasia, which affects the early hematopoietic progenitors.

It is less clear why age is a poor prognostic factor for non-Hodgkin's lymphoma.23 Increased circulating levels of interleukin-6, a powerful stimulator of lymphocyte replication, and other inflammatory cytokines may explain this finding.24 Another possibility is inadequate treatment. In a systematic review of the management of large cell lymphoma, Lee and colleagues25 demonstrated that individuals 60 and older had the same outcome as younger patients if they received the same dose intensity of chemotherapy. Dose intensity is the dose for unity of time (generally 1 week).

Metastatic breast cancer has a more indolent course in older women, with a higher prevalence of nonlethal bone and skin metastases in lieu of life-threatening visceral and brain metastases.26 Veronesi and colleagues27 reported that the risk of local recurrence after partial mastectomy at 5 years was 3% in women older than 55 and 19% in those 55 and younger, in absence of postoperative radiation therapy. The increasing prevalence of well differentiated, hormone-receptor rich tumors, combined with endocrine senescence that disfavor the growth of hormone-sensitive cancer, and the development of new and more effective forms of endocrine treatment may account for a more prolonged survival of older women with breast cancer.26

Age is a risk factor for early death in glioblastoma multiformis and malignant astrocytoma.11 Poorer prognosis was associated with the overexpression of senescence-associated genes; that is, with advanced physiologic rather than chronologic age.

A recent observation suggests that the aggressiveness of some cancers may increase in the very old. It has been reported that prostate cancer diagnosed in individuals 85 and older was more likely to be poorly differentiated than the cancer diagnosed in younger individuals.28




Cancer Presentation in the Older Person

Three clinical aspects of cancer and age have elicited special interest: Cancer stage at presentation, prevalence and consequences of multiple malignancies, and general health of older cancer patients.

A number of studies29 showed that the majority of cancers were diagnosed at a more advanced stages in older than in younger individuals. The reasons of delayed diagnosis may involve neglect of early symptoms of cancer, reduced utilization of cancer screening, and restricted access to health care.30

Multiple malignancies are seen in as many as 20% of cancer patients aged 70 and over.31 The causes of multiple malignancies may include the following.

• Field carcinogenesis. Multiple neoplasms in the same tissue are more likely after the first, because all cells of that tissue have been exposed to the same carcinogens for the same time period

• Repeated imaging and laboratory tests to detect recurrence of a previous cancer may lead to diagnosis of a new neoplasm. The association of lymphoma and renal cell carcinoma may be partly explained by the use of serial computed tomography and magnetic resonance imaging of the abdomen.

• Previous cancer treatment may be carcinogenetic as in the case of chemotherapy-induced AML after previous cancer treatment.13,14

• Increased prevalence of indolent malignancies including prostate cancer and chronic lymphocytic leukemia in older individuals.

The history of multiple neoplasms does not seem to increase the risk of an older patient to die of cancer.31

At least 3 studies have shown that dependence in one or more instrumental activities of daily living (IADL) was as high as 70% and significant comorbidity was present in 40% to 90% of cancer patients aged 70 and older.32-34 The prevalence of memory disorders, malnutrition, and dependence in one or more basic activity of daily living was present in as many as 20% of patients. When compared with an age-matched population without cancer, older cancer patients seemed to be in better health, although, with a reduced number of comorbid conditions and reduced prevalence of functional dependence.33 The impression that cancer may be a disease of “healthy elderly” is reinforced by the low prevalence of neoplastic diseases among patients living in institution.35 Thus, the majority of older individuals with cancer may benefit from cancer treatment if they have adequate medical and social support.






Prevention

Two preventative interventions may reduce the risk of cancer death: Chemoprevention and early detection of cancer in asymptomatic individuals.


Chemoprevention

Chemoprevention consists in the administration of substances that offset or block late carcinogenetic stages. Older individuals may represent ideal candidates for chemoprevention as older tissues may be primed to the action of late stage carcinogens. A number of substances prevent cancer in humans (Table 2).36 The clinical use of these substances is controversial, however. Retinoic acid has serious complications and does not eliminate the genomic changes underlying cancer of the upper airways. The aromatase inhibitor exemestane is superior to the selective estrogen receptor modulators (SERMs) in preventing breast cancer.37 Neither group of substances, however, have reduced breast cancer-related deaths, because they prevent only well-differentiated, indolent, hormone-responsive malignancies. Furthermore, both groups of medications are associated with menopausal symptoms and debilitating arthralgias. Exemestane may cause osteoporosis, and SERMs deep vein thrombosis. It is legitimate to wonder whether regular screening mammography may not be a safer and less expensive way to reduce breast cancer-related mortality. The 5α-hydroxylase inhibitors reduce the incidence of prostate cancer but may increase the incidence of the most aggressive forms of the disease.38 This treatment is associated with hot flushes, gynecomastia, and loss of libido. Although retrospective studies indicate that the regular use of aspirin decreases the risk of mortality for cancer of the large bowel, the optimal dose of the medication is unknown.39

Table 2 Substances that prevent human cancers in clinical trials



	Medications
	Cancer Prevented



	Retinoic acid
	Smoke induced cancer of the upper airways



	SERMs: Tamoxifen, raloxifene
	Breast cancer



	Aromatase inhibitors: Exemestane
	Breast cancer



	5α-hydroxilase inhibitors: Finasteride, dusteride
	Prostate cancer



	Nonsteroidal anti-inflammatory agents
	Cancer of the large bowel, breast cancer







Screening and Early Diagnosis

Randomized, controlled studies have demonstrated that early diagnosis of breast cancer with serial mammogram decrease the risk of cancer-related mortality in individuals aged 50 to 70 years; serial examination of the stools for fecal occult blood reduces the risk of mortality from colorectal cancer in individuals 50 to 80 years old40 and serial screening for lung cancer with low-dose computed tomography reduced the lung cancer mortality in individuals 55 to 75 years old.41 The information related to older individuals may only be obtained from retrospective analysis of clinical practices or may be inferred from studies related to a younger population. Analysis of the Surveillance, Epidemiology, and End Results data revealed that women aged 70 to 79 had a 2-fold reduction in breast cancer mortality if they underwent at least 2 mammographic examinations.42-44 The benefit was present even in women with moderate comorbidity.44 Because the initial benefits of cancer screening are seen 3 to 5 years after the initiation of the screening program, it seems reasonable to perform some form of screening for individuals with a life expectancy of 5 years or longer.

The value of some forms of cancer screening is controversial. This includes the use of serial prostate-specific antigen (PSA) determinations to screen asymptomatic individuals for prostate cancer, the use of serial Ca-15-3 determinations and transvaginal ultrasonography to screen asymptomatic older women for ovarian cancer, and screening for cervical cancer.

The most popular form of screening asymptomatic man for prostate cancer, serial assessment of serum PSA levels, has produced discordant results in 2 randomized, controlled studies.45,46 In both studies, only individuals younger than 75 were included. The survival benefit of the positive European trial was marginal. The United States Preventive Service Task Force to recommend against screening men aged 75 and older47 because the complications, discomfort, and cost of screening did not seem to be justified by the unproven benefits. These authors agree with the recommendation with a cautionary note. The recommendation is based on the assumption that local treatment of prostate cancer does not improve the overall survival of individuals 75 and older and is associated with substantial complications.48 This tenet should be tempered by 2 facts. First, new forms of local treatment and, especially intensity-modulated radiation therapy (IMRT), have minimized the risk of therapeutic complications. Second, the life expectancy of the male population is becoming more prolonged and there is some new evidence that prostate cancer may become particularly aggressive and lethal in men over 85 years old.28 Thus, is not impossible that in the future early detection of prostate cancer may become beneficial in an aging population. At present, there is no evidence that any form of screening for ovarian cancer is beneficial in women over the age of 50 years49 or screening for cervical cancer is beneficial in those over the age of 60 who underwent regular screening at an earlier age.






Treatment

The various forms of cancer treatment are summarized in Boxes 1 and 2 and Table 3. We review important recent advances in each form of treatment and thereafter discuss treatment-related decisions in older cancer patients.


Box 1 Cancer treatment

Locoregional forms of cancer treatment

   Surgery

   Radiation therapy

   Radiofrequency ablation

   Endoscopic tumor ablation

   Locoregional infusional therapy

   Systemic forms of cancer treatment

Hormonal therapy

   Cytotoxic chemotherapy

   Biological therapy

   Vaccines

   Cytokines

   Targeted therapy




Box 2 Hormonal therapy of cancer

Breast cancer

   SERMs

   
   • Tamoxifen

   
   • Toremifene

   
   • Raloxifen

   Aromatase inhibitors

   
   • Anastrozole

   
   • Letrozole

   
   • Exemestane

   Pure estrogen antagonists

   
   • Faslodex

   Estrogen

   Progestins

   Androgens

Prostate cancer

   Castration

   Orchiectomy

   LH–RH agonists

   LH–RH antagonists

   Estrogen

   Ketoconazole

   Androgen antagonists

   Abiraterone



Table 3 Targeted therapy



	Compounds
	Mechanism of Action



	Monoclonal antibodies
	Immune destruction of the neoplasm: rituximab, ofatumumab, alemtuzumab 
Interference with neoplastic growth: trastuzumab, bevacizumab, cetuximab, panitumumab 
Immunoconjugates 
Stimulators of immune response: Ipilimumab



	Small molecules kinase inhibitors
	Cytoplasmic tyrosine kinase: Imatinib, nilotinib, desatinib 
Receptor-bound tyrosine kinase: Lapatinib, erlotinib, gemfitinib
B-Raf kinase: Vemurafenib 
Multiple kinases: Sorafenib, sunitininib, pazopanib 




	Blockers of specific steps of the signal pathways
	Mammalian target of rapamycin inhibitors



	Reversal of epigenetic changes
	Methylation inhibitors 
 Isotone decarboxylase inhibitors



	Others
	Proteosome inhibitors 
Immune regulators: Thalidomide, lenalidomide





Locoregional Therapy


Surgery

Age is a risk factor for early and late surgical complications and length of hospital stay.50 The risk of surgical mortality and other complications is particularly elevated in the case of emergency surgery.50 A number of advances both in anesthesia and in operative techniques have made surgery safer for older individuals. Of these, robotic surgery deserves mention, because it allows minimally invasive procedures.

Early diagnosis of cancer is particularly desirable as it may obviate the need of emergency surgery or of extended operations.51,52 The operative management of metastatic cancer has become more common in recent years. Resection of liver metastases from cancer of the large bowel may be curative in 15% to 40% of cases.53




Radiation therapy

Radiation therapy is well tolerated, even by individuals of advanced age. New radiation techniques of special interest include stereotactic radiation therapy (referred to as radiosurgery if delivered in 1 fraction or as stereotactic body radiation therapy if more than 1 and up to 5 fractions), IMRT, image-guided radiation therapy, proton therapy, and brachytherapy.

Radiosurgery produces results comparable to surgery in the management of metastatic brain tumors, 3.5 cm in diameter or smaller.54 In addition, it seems very promising in the management of many common cancers,55-57 including cancers of the lung, liver, and pancreas. It is certainly indicated as an alternative to surgery in individuals who are poor surgical candidates. IMRT divides the beam into individual “beamlets” so that higher doses can be delivered to the intended target and lower doses to the surrounding healthy tissues. It is currently the preferred form of treatment for localized cancer of the prostate and of the head and neck.58 Advanced radiation technologies have incorporated imaging capability within the radiation delivery unit itself. This has resulted in image-guided radiation therapy, allowing for smaller treatment margins because the target can be verified with a daily image before turning the beam on. Brachytherapy consists of the administration of high doses of radiation in a localized area for a short period of time by directly placing radioactive sources adjacent or into the tumor target. It may be utilized for virtually all organs and most commonly is applied to cancer of the uterus, prostate, and breast (after partial mastectomy). The advantages of proton therapy include the sparing of normal tissue thanks to the rapid decline in dose from high-dose to low-dose region owing to the physical characteristics of the beam. Indications for proton therapy have historically been focused on cancers of the prostate as well as pediatric tumors; however, increasing access to this modality has fostered ongoing trials in cancers of multiple other sites.




Radiofrequency ablation

This minimally invasive technique consists in destroying small tumors with microwaves administered trough a probe inserted in the tumor under radiologic monitoring or, more rarely, at the time of surgery. It has been used for the management of primary and metastatic tumors of the liver and the lung as well as for tumors of the kidney.59 It is very safe, even for patients who cannot tolerate general anesthesia. The long-term effectiveness of this technique is not well known.




Endoscopic tumor ablation

Small, superficial tumors of the esophagus, bronchus, prostate, or bladder may be ablated endoscopically with phototherapy or cryotherapy. Phototherapy utilizes the high-intensity light of laser, cryotherapy involves deep freeze.60 Endoscopic transanal resection of rectal cancer may allow organ preservation and is indicated in patients with small tumors or those who are poor surgical risks.61




Locoregional infusional therapy

This is mainly utilized for primary or metastatic liver tumors and may have 2 concomitant goals: The obliteration of the hepatic artery circulation supplying the tumor and the administration of cytotoxic chemotherapy or radioisotopes.62–64 The hepatic artery is reached with catheterization of the femoral artery, and the complications of the procedure are negligible.






Systemic Cancer Therapy


Hormone therapy

The mainstay treatment of hormone-responsive breast cancer consists in the suppression of the estrogenic simulation of the tumor (see Box 1).63 In postmenopausal women, the main source of estrogen is the aromatization of ovarian and adrenal steroids in the adipose tissue and in the breast. In the last few years, the aromatase inhibitors have become the preferred treatment of postmenopausal breast cancer both in the adjuvant and in the metastatic setting. A recent study showed that examestane is superior to raloxifen in the prevention of breast cancer.37 The most serious complication of the aromatase inhibitors is bone loss. Concomitant treatment with bisphosphonates or other bone-sparing agents in indicated in women with osteopenia at the beginning of treatment. The SERMs were the preferred hormonal treatment of breast cancer before the aromatase inhibitors. Of these, raloxifen has been used only in the chemopreventative setting. The main advantage of the SERMs is that they prevent bone loss; the main disadvantage include rare but serious complications such as deep vein thrombosis and, in the case of tamoxifen and toremifene, endometrial cancer. Faslodex is a pure estrogen antagonist. As such, it does not cause the estrogen-like complications of SERMs (deep vein thrombosis, endometrial cancer).65 In randomized, controlled trials it proved more effective than SERMs and anastrazole in metastatic breast cancer. Other forms of hormonal treatment, including estrogens in high doses, progestins, and androgens, are rarely used now. An ongoing study sought to establish whether treatment with estrogen reestablished the sensitivity to aromatase inhibitors in patients who have become resistant to those compounds.

The mainstay treatment of metastatic prostate cancer is androgen deprivation, which may be achieved with surgical or chemical orchiectomy.66 Chemical orchiectomy is preferable because it allows intermittent androgen deprivation in patients with early metastatic cancer.67 These patients may live several years and benefit from intermittent deprivation that minimizes complications, including loss of libido, osteoporosis, bone fractures, diabetes, coronary artery disease, fatigue, and anemia. Luteinizing hormone-releasing hormone (LHRH) analogs are presently the most common form of androgen deprivation. During the first month of treatment, it is advisable to combine the treatment with an antiandrogen, to offset the effects of the early surge of testosterone after the administration of the LHRH analogs. The main advantage of the LHRH antagonist is the lack of initial testosterone surge, but they are very costly. Ketoconazole blocks steroidogenesis very rapidly, but may lead to adrenal insufficiency and liver complications. This treatment is generally reserved to patients who experience a progression after treatment with LHRH inhibitors.

The antiandrogens are generally used in combination with LHRH analogs to offset the initial surge of testosterone. Some authorities recommend continuing the combination treatment beyond 1 month to neutralize the effects of the adrenal androgens. It is controversial whether a complete androgen blockade is superior to single blockade with LHRH analogs. Treatment with estrogen has been largely abandoned owing to the risk of fluid retention and deep vein thrombosis. Perhaps this was an unfortunate decision, because estrogens are not associated with some of the long-term effects of LHRH including loss of libido, osteoporosis, and hot flushes. Furthermore, the cardiovascular complications of estrogen were seen with 3 mg/d of diethylstilbestrol, whereas 1 mg/d may be sufficient. In addition to deep vein thrombosis and fluid retention, estrogen may cause painful gynecomastia, which is prevented with prophylactic breast irradiation.

Abiraterone is a very exciting new agent that is active in castration-resistant prostate cancer.68 In addition to preventing the synthesis of androgen in the testicles and the adrenals, abiraterone blocks intratumoral synthesis of androgens that seems to be responsible for the majority of cases of castrate resistance. The experience with this drug is too initial to answer 2 of the major questions related to it: Is abiraterone able to prevent castrate resistance? May abiraterone be used as initial treatment of prostate cancer, in lieu of current treatment?




Cytotoxic chemotherapy

Cytotoxic chemotherapy is the mainstay treatment of most advanced neoplasms. It has been well documented that the risks of short and long-term complications of cytotoxic chemotherapy increase with age. The short-term complications include myelotoxicity, mucositis, cardiotoxicity, and peripheral neurotoxicity.69 The long-term complications include myelodysplasia and acute leukemia, chronic cardiac dysfunction, and cognitive impairment.69 As yet, it has not been clearly established whether cytotoxic chemotherapy is a risk factor for functional dependence and frailty.

A number of new advances have reduced the risk and increased the benefit of chemotherapy in older individuals. These include antidotes to chemotherapy related toxicity, predictive factors of response to chemotherapy, and methods to gauge response to chemotherapy early in the treatment course. Antidotes to chemotherapy toxicity include:

• Myelopoietic growth factors, for the prevention of neutropenia, neutropenic infections, and infection-related death.70 Another major advantage of the use of these growth factors is that they allow the administration of chemotherapy in full dose and without delay, to guarantee the best outcome.

• Caphosol and keratinocyte growth factor for the prevention of mucositis. Caphosol is a supersaturated phosphate solution to be taken daily during treatment.71

• Dexrazoxane, an iron chelator for the prevention of anthracycline related cardiomyopathy.71

Genomic and proteomic have allowed to individualize the treatment of some tumors and hold the promise to for many other neoplasms. The development of several genomic profiles allowed to select patients that are more likely to benefits for adjuvant chemotherapy of cancer of the breast and of the large bowel. Of these, the most commonly utilized in the United States is Oncotype DX.72

Currently, the effects of cytotoxic chemotherapy in metastatic cancer are monitored by serial imaging or laboratory tests. In general, it takes at least 3 courses of treatment to establish whether a patient has benefited from chemotherapy according to these criteria. The serial measurement of the concentration of tumor cells in the circulation may allow to establish whether a response has occurred after the first treatment.73 Thanks to that assay, many patients may not be exposed to unnecessary and potentially harmful doses of cytotoxics. The initial results in breast and prostate cancer seem to be very promising.




Biological therapy

A vaccine has recently been approved for the management of castration-refractory metastatic prostate cancer (Sipoleucel T), because it prolongs patient median survival of 4 months when compared with placebo.74 The advantages of the vaccine include an almost complete absence of toxicity. The disadvantages include the complex preparation that involves 3 leukapheresis sessions. In addition, it is not clear how to monitor the patients because the vaccine does not produce responses detectable by serial imaging tests or assessments of the tumor marker (PSA).

The use of cytokines currently is very limited, especially in older patients. The main indications of high-dose interleukin-2 include malignant melanoma and renal cell carcinoma.




Targeted therapy

With this term, we refer to treatments that are directed against a specific tumor target (see Table 3) and promise to destroy the tumor with minimal damage to the host.75 Using a military metaphor, targeted treatment would work as a missile, whereas cytotoxic chemotherapy works as carpet bombing.

Two types of targets have been studied: specific tumor antigens, and specific processes that control tumor growth (Fig. 2).76 A detailed discussion of these processes is beyond the scope of the present article. The neoplastic cell has a number of growth factor receptors on the surface, which may be stimulated by circulating as well as paracrine and autocrine growth factors. The growth stimulus is transmitted to the nucleus through a cascade of molecular reactions in which tyrosine kinases play a major role. This cascade is a “check-and-balance” process that includes reactions aimed to suppress the tumor growth or to cause apoptosis, in addition to those that stimulate growth. In addition, tumor growth requires the formation of new vessels (neoangiogenesis). The tumor growth may result from a combination of the following changes.

• Inhibition of antiproliferative genes and overexpression of oncogenes. Some of these changes are epigenetic and may be reversible with new medications.

• Excessive production of growth factors or excessive expression of growth factor receptors. Of these the most typical is the overexpression of epidermal growth factor 2 (HER2neu) in very aggressive forms of breast cancer.

• Increased activity of reactions that stimulate tumor growth and decreased activity of those that inhibit it in the signal transduction cascade.


[image: image]
Fig. 2 Processes that regulate tumor growth. (A) Nucleus, that is the seat of epigenetic changes, such as DNA hyper and hypomethylation, histone decarboxylation, and micro-RNA. (B) Cell membrane. (C) Membrane growth factor receptor. (D) Growth factor. (E) Signal transduction cascade. (F) Neoangiogenesis


Some targeted treatments have had a major impact and deserve to be mentioned:

• The inhibitors of the cytoplasmic tyrosine kinase over-expressed in chronic myelogenous leukemia as a result of the Bcr/abl translocation—imatinib, nilotinib, and desatinib—have led to a prolonged control and possibly a cure in approximately 80% of cases chronic myelogenous leukemia. Allogeneic bone marrow transplant, which used to be the treatment of choice of chronic myelogenous leukemia, is reserved now for patients who become refractory to the medications. These oral preparations are generally well tolerated by patients of all ages.

• The monoclonal antibody trastuzumab is very active in the 25% of the patients with breast cancer who overexpress HER2neu. Older individuals are at increased risk for the cardiotoxicity, which is reversible in most of cases.77

• The monoclonal antibody rituximab is very active in all patients with B-cell lymphoma, and has prolonged the survival of patients with both follicular and large cell lymphoma. Except for the unusual occurrence of anaphylaxis, this treatment is well tolerated. There are some concerns that long term treatment may cause degenerative brain disease and immune suppression.

• Lapatinib, the inhibitor of the tyrosine kinase bound to the HER2neu receptor, is very active in patients with breast cancer who overexpress HER2neu. Of particular interest it is effective in patients whose disease progresses during treatment with Herceptin.78 Except for diarrhea, it is also well tolerated.

• The immunomodulator lenalidomide is among the treatments of choice for multiple myeloma and early forms of myelodysplasia. It is also active in several lymphoid malignancies. It is associated with increase risk of thrombocytopenia and deep vein thrombosis.






Treatment-Related Decisions in Older Cancer Patients

The basic questions of cancer treatment in older individuals include life expectancy, treatment tolerance, social support, economic resources, and long-term consequences. Life expectancy is mainly important in the management of indolent malignancies, such as low-grade, early prostate cancer and low-grade lymphoma or in the administration of adjuvant (postoperative) treatment, whose effects may be seen only years later. Several methods based on geriatric assessment may be utilized for this purpose.79,80

The comprehensive geriatric assessment (CGA) may also be used to estimate the risk of complications of surgery and chemotherapy. The Pre-operative Assessment of cancer in the Elderly has been validated in 384 international patients aged 70 and over and has shown that dependence in one or more IADL and high fatigue score in the Brief Fatigue Inventory were predictive of surgical outcome, in addition to the American Society of Anesthesiology score.81

Two recent studies showed that the elements of the CGA may also predict the risk of chemotherapy related toxicity. In 500 patients aged 65 and older with different forms of cancer, Hurria and colleagues82 created a predictive model of risk of chemotherapy-related toxicity based on age, type of cancer, chemotherapy dose, number of chemotherapy agents, hemoglobin levels, creatinine clearance, hearing deficits, falls in the last 6 months, dependence in IADL, and decreased physical and social activity (Tables 4 and 5).82

Table 4 Elements utilized for creating a predictive score



	Elements
	Score



	Age ≥ 72 yrs
	2



	GI or GU cancer
	2



	Standard chemotherapy dose
	2



	Polychemotherapy
	2



	Anemia (hemoglobin < 11 g/dL in men and < 10 g/dL in women)
	3



	Creatinine clearance < 34 mL/min
	3



	Hearing loss
	2



	≥1 Fall in 6 months
	3



	IADL: Ability to take medications
	1



	Difficult to walk 1 block
	2



	Decreased social activity
	1




Table 5 Score and risk of grade 3–4 toxicity



	Score
	Risk of Toxicity (%)



	0–3
	25



	4–5
	32



	6–7
	50



	8–9
	54



	10–11
	77



	12–19
	89




The risk score based on these elements was superior to the ECOG Performance Status as predictors of toxicity. The Senior Adult Oncology Program at the Moffitt Cancer Center in Tampa, Florida, also generated a predictive model called Chemotherapy Risk Assessment Score in High-Aged Patients [CRASH]; Extermann and colleagues, personal communication, American Society of Clinical Oncology Annual Meeting, Chicago, IL, 2010). According to this model, in addition to the type of chemotherapy, dependence in one or more IADL was a risk factor for hematologic toxicity and a Mini-Mental Status score of 24 or higher for nonhematologic toxicity. Although these models do need fine tuning, they demonstrate how the information of the CGA is essential in determining the risk of chemotherapy complications in older individuals. The CGA also provides important information on the socioeconomic status of the patient. “Financial toxicity” is a term adopted at the 2011 convention of the American Society of Clinical Oncology in Chicago, IL, to indicate how the cost of medications is a problem of access for many patients and, in particular, for older patients. The issues of the caregiver have not been studied as extensively in cancer as they have in dementia, but seem to be substantial. At the very least, it is important to ensure that the caregiver may be able to provide transportation to a health care facility on a short notice, supervise the patient's medications, and be readily available for any emergency.






Summary

Cancer in the older person is increasingly common. The biological interactions of cancer with age are only partly understood and may provide some clues to future forms of cancer prevention and treatment. Management-related decisions in a population with limited life expectancy and limited functional reserve should be based on the natural history of the cancer, the patient's life expectancy, and the patient's tolerance of treatment. In addition, financial and caregiver considerations are important in assessing the treatment's benefits and risks.

Cooperation between geriatricians and oncologists seems to be essential to generate predictive models, as well as outcome information to improve the decision making in older cancer patients. It may also be essential in caring for a host of older cancer survivors. In France, this cooperation is already a reality that finds its expression in a network of units of oncogeriatrics distributed throughout the country.
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