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O (54) Title: COMPOSITIONS AND METHODS FOR THE TREATMENT OF CANCER 

m 
Q Q (57) Abstract: This invention relates to compositions comprising thalidomide and another anti-cancer drug which can be used in 

. the treatment or prevention of cancer. Preferred anti-cancer drugs arc topoisomcrasc inhibitors. A particular composition comprises 
^ ^ thalidomide, or a pharmaceutically acceptable salt, solvate, or clathrate thereof, and irinotecan. The invention also relates to methods 

of treating or preventing cancer which comprise the administration of a thalidomide and another anti-cancer drug to a patient in need 
^ ^ of such treatment or prevention. The invention further relates to methods of reducing or avoiding adverse side effects associated with 
^ - the administration of chemotherapy or radiation therapy which comprise the administration of thalidomide to a patient in need of 
1^^ such reduction or avoidance. 
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COMPOSITIONS AND METHODS FOR THE TREATMENT OF CANCER 

1. FIELD OF THE INVENTION 

This invention relates to pharmaceutical compositions comprising thalidomide and 

5 an anti-cancer agent, particularly a topoisomerase inhibitor, to methods of treating cancer, 

and to methods of reducing or avoiding adverse effects associated with anti-cancer agents 

such as topoisomerase inhibitors. 

2. BACKGROUND OF THE INVENTION 

10 , The incidence of cancer continues to climb as the general population ages, as new 

cancers develop, and as susceptible populations (e.g., people infected with AIDS) grow. A 

tremendous demand therefore exists for new methods and compositions that can be used to 

treat patients with cancer. 

15 2.1. PATHOBIOLOGY OF CANCER 

Cancer is characterized primarily by an increase in the number of abnormal cells 

derived from a given normal tissue, invasion of adjacent tissues by these abnormal cells, or 

lymphatic or blood-borne spread of malignant cells to regional lymph nodes and to distant 

sites (metastasis). Clinical data and molecular biologic studies indicate that cancer is a 

20 multistep process that begins with minor preneoplastic changes, which may under certain 

conditions progress to neoplasia. 

Pre-malignant abnormal cell growth is exemplified by hyperplasia, metaplasia, or 

most particularly, dysplasia (for review of such abnormal growth conditions, see Robbins 

and Angell, 1976, Basic Pathology, 2d Ed., W.B. Saunders Co., Philadelphia, pp. 68-79). 

25 Hyperplasia is a form of controlled cell proliferation involving an increase in cell number in 

a tissue or organ, without significant alteration in structure or function. As but one 

example, endometrial hyperplasia often precedes endometrial cancer. Metaplasia is a form 

of controlled cell growth in which one type of adult or fully differentiated cell substitutes 

for another type of adult cell. Metaplasia can occur in epithelial or connective tissue cells. 

30 Atypical metaplasia involves a somewhat disorderly metaplastic epithelium. Dysplasia is 

frequently a forerunner of cancer, and is found mainly in the epithelia; it is the most 

disorderly form of non-neoplastic cell growth, involving a loss in individual cell uniformity 

and in the architectural orientation of cells. Dysplastic cells often have abnormally large, 

deeply stained nuclei, and exhibit pleomorphism. Dysplasia characteristically occurs where 

35 there exists chronic irritation or inflammation, and is often found in the cervix, respiratory 

passages, oral cavity, and gall bladder. 

The neoplastic lesion may evolve clonally and develop an increasing capacity for 

invasion, growth, metastasis, and heterogeneity, especially under conditions in which the 
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neoplastic cells escape the host's immune surveillance. Roitt, I., Brostoff, J and Kale, D., 

Immunology, 17.1-17.12 (3rd ed., Mosby, St. Louis: 1993). 

Descriptions of only a few types of cancers are provided below. Characteristics of 

other types of cancers are well known to medical practitioners, and are described in the 

5 medical literature. 

2.2. AIDS-RELATED NON-HODGKIN'S LYMPHOMA 

AIDS has been closely associated with a variety of cancers. Further, the types of 

malignancies and their incidence rates are increasing as the development of effective 

10 antiretroviral therapies and prophylaxis against opportunistic infections leads to prolonged 

survival in the immunodeficient state for AIDS patients. Karp and Broder, Cancer Res. 

51:4747-4756 (1991). AIDS-related non-Hodgkin's lymphoma is a very aggressive disease 

with a very high incidence of central nervous system involvement. Since its discovery in 

1981, the incidence of AIDS-related non-Hodgkin's lymphoma has reportedly increased. 

15 One reason for such an observation is that patients infected with the AIDS virus now live 

longer than they used to. 

2.3. PRIMARY AND MET ASTATIC CNS TUMORS 

The incidence of primary and metastatic brain tumors is also increasing in the 

20 United States. Unfortunately, the arsenal of chemotherapeutics for these types of cancers is 

minimal, while the need for such therapeutics is high. 

Glioblastoma multiform and other primary and metastatic central nervous system 

tumors are devastating malignancies. The treatment of these tumors include surgery, 

radiation therapy and treatment with agents such as the nitrosourea BCNU. Other 

25 chemotherapeutic agents utilized include procarbazine, vincristine, hydroxyurea and 

cisplatin. But even when all three modalities (surgery, radiation therapy and chemotherapy) 

are utilized, the average survival of patients with central nervous system malignancies is 

only about 57 weeks. Clearly, new treatment approaches are needed both for patients with 

newly diagnosed primary and metastatic central nervous system tumors, as well as for 

30 patients with such tumors which are refractory to the above modalities. 

2.4. BREAST. LUNG. BLADDER AND PROSTATE CANCERS 

In the United States, the cumulative risk of developing breast cancer is reportedly 

about 10.2 percent. The Merck Manual 1815 (16* ed. 1992). The treatment for early breast 

35 cancer is surgery, with or without radiation therapy, or surgery, with or without radiation 

therapy, plus chemotherapy and/or hormonal therapy. Current chemotherapy for patients 

with primary or metastatic breast cancer includes treatment with cyclophosphamide, 

methotrexate, doxorubicin, 5-fluorouracil, cisplatin, vinblastine, taxol, taxotere, mitomycin 
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C and occasionally other agents. Unfortunately, even with these agents, almost all women 

who develop metastatic breast cancer succumb to their disease. One particular place that 

metastatic breast cancer does metastasize to is the central nervous system. When central 

nervous system metastases do occur, the usual treatment is surgery (for a solitary 

5 metastasis) or radiation, or surgery plus radiation therapy. 

Lung cancer is reportedly the leading cause of cancer death in men and women. 

The Merck Manual 731 (16th ed. 1992). A variety of causes exist, but cigarette smoking 

accounts for greater than 90 percent of reported cases in men and greater than 70 percent of 

reported cases in women. Id. 

10 Most patients with lung cancer present a tumor that has already metastasized to a 

variety of organs, including lung, liver, adrenal gland and other organs. Treatment of 

metastatic lung cancer is not yet standardized. Ihde, D.C., The New England Journal of 

Medicine 327:1434-1441 (1992). However, chemotherapy regimens that are utilized 

include treatment with cisplatin plus etoposide, combinations of cyclophosphamide plus 

15 doxorubicin plus cisplatin, and single agents alone or in combination, including ifosfamide, 

teniposide, vindesine, carboplatin, vincristine, taxol, nitrogen mustard, methotrexate, 

hexamethylmelamine and others. Despite these chemotherapeutic regimens the average 

patient with metastatic lung cancer still only survives 7-12 months. One particular 

troublesome place for metastases of lung cancer is the central nervous system. The 

20 treatment for central nervous system metastases includes surgery (to remove a solitary 

lesion), radiation therapy, or a combination of both. 

Each year about 50,000 new cases of bladder cancer are reported in the United 

States. The Merck Manual 1749 (Id"1 ed. 1992). Although at presentation the disease is 

usually localized, most patients develop distant metastatic disease. The most recent 

25 advances have been in the area of chemotherapy for patients with such metastatic disease. 

One effective regimen is called the MVAC regimen. It consists of treatment with 

methotrexate plus vinblastine plus adriamycin (doxorubicin) plus cisplatin. Although the 

response rate is high to this chemotherapeutic regimen, medical oncologists are noting that 

one place the patients fail is with metastases to the central nervous system. 

30 It is estimated that more than 120,000 men will be diagnosed with prostate cancer 

this year. The Merck Manual 1750 (16lh ed. 1992). The most common sites of metastases 

in patients with prostate cancer are the bone and lymph nodes. The bone metastases are 

particularly bothersome in that they can create intense pain for the patient. The current 

treatment for metastatic prostate cancer includes treatment with flutamide, leuprolide, 

35 diethylstilbestrol, and other hormonal manipulations, as well as chemotherapy (doxorubicin, 

estramustine phosphate, vinblastine, suramin, cisplatin, and others). Unfortunately, none of 

these agents are consistently helpful in the disease. In addition, as patients with prostate 

3-
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cancer live longer with their malignancy, they will most likely develop a higher incidence 

of metastases to the central nervous system (including the spinal cord). 

2.5. ESOPHAGEAL CANCER 

5 Several years ago, carcinoma of the esophagus reportedly represented only about six 

percent of all cancers of the gastrointestinal tract; however, it reportedly caused a 

disproportionate number of cancer deaths. Boring, C.C., et al, CA Cancer J. Clin. 43:7 

(1993). These cancers usually arise from the epithelial layer of the esophagus and are either 

squamous cell carcinomas or adenocarcinomas. Overall, the 5 year survival is about five 

10 percent. 

2.6. LEUKEMIA 

Leukemia refers to malignant neoplasms of the blood-forming tissues. Although 

viruses reportedly cause several forms of leukemia in animals, causes of leukemia in 

15 humans are to a large extend unknown. The Merck Manual 1233 (16lh ed. 1992). 

Transformation to malignancy typically occurs in a single cell through two or more steps 

with subsequent proliferation and clonal expansion. In some leukemias, specific 

chromosomal translocations have been identified with consistent leukemic cell morphology 

and special clinical features {e.g., translocations of 9 and 22 in chronic myelocytic 

20 leukemia, and of 15 and 17 in acute promyelocytic leukemia). Acute leukemias are 

predominantly undifferentiated cell populations and chronic leukemias more mature cell 

forms. 

Acute leukemias are divided into lymphoblastic (ALL) and non-lymphoblastic 

(ANLL) types. They may be further subdivided by their morphologic and cytochemical 

25 appearance according to the French-American-British (FAB) classification or according to 

their type and degree of differentiation. The use of specific B- and T-cell and myeloid-

antigen monoclonal antibodies are most helpful for classification. ALL is predominantly a 

childhood disease which is established by laboratory findings and bone marrow 

examination. ANLL, also known as acute myeloblastic leukemia (AML), occurs at all ages 

30 and is the more common acute leukemia among adults; it is the form usually associated with 

irradiation as a causative agent. 

Chronic leukemias are described as being lymphocytic (CLL) or myelocytic (CML). 

CLL is characterized by the appearance of mature lymphocytes in blood, bone marrow, and 

lymphoid organs. The hallmark of CLL is sustained, absolute lymphocytosis (> 5,000/|J.L) 

35 and an increase of lymphocytes in the bone marrow. Most CLL patients also have clonal 

expansion of lymphocytes with B-cell characteristics. CLL is a disease of older persons. In 

CML, the characteristic feature is the predominance of granulocytic cells of all stages of 

differentiation in blood, bone marrow, liver, spleen, and other organs. In the symptomatic 
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