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CHAPTER! 

TREATMENT IN THE PAST 

Introduction 

The difficulties of cancer chemotherapy are due to the fact that the 

differences between the cancer cell and its normal counterpart are so slight 

that treatment is almost as hard as finding some agent that will dissolve 

away the left ear yet leave the right ear unharmed. Researchers hope that 

this assessment is unduly pessimistic. With the recent advances in 

radiotherapy and with the developments in techniques of regional perfusion 

with chemotherapeutic substances, such an aim appears not altogether 

impossible. Although we need to seriously consider the relative sensitivity 

of normal versus cancer tissues, the lack of a marked difference in 

sensitivity between the tumor and the normal tissue from which it originates 

is not quite so important. This refers specifically in terms of importance to 

vital organ function. 
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What is often of more immediate concern is the differential 

sensitivity of the chemotherapeutic agent for the tumor. These 

considerations do, however, emphasize the point that selectivity and 

localization of drug action may be of paramount importance for successful 

treatment of cancer. 

It is important to define the term chemotherapy as applied to 

neoplastic disease. Chemotherapy is the treatment of cancer by chemicals. 

However, many of the chemicals used have biological effects very similar 

to those of radiation. Because these cancerous cells are not always 

recognized as foreign cells, the immunological defense mechanism cannot 

be relied upon to assist the chemotherapeutic agent. Cancer chemotherapy 

is similar to the general concept of chemotherapy, which involves 

controlling the growth and cell division of the invading entity. 

Past Developments 

The hope that cancer would ultimately prove to be amenable to 

certain forms of chemical treatments has long been entertained. Few of the 
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chemicals previously available, however, satisfactorily fulfill the 

requirements for therapeutic response. The goal of effective chemotherapy 

response is the demonstrable reduction in size of a tumor, not attributable to 

the natural processes of evolution in that tumor or its associated lesions. In 

the development of chemotherapeutic agents to control microbial diseases, 

the pathogenic organism is isolated and candidate agents are screened. This 

provides an effective means of testing before human trials are considered. 

This way there is a reasonable expectation that a drug that has proved of 

value in the laboratory will have a comparable effect in human beings. 

Analogous developments are possible in cancer chemotherapy. 

According to Kozarich et al, (1979) human tumor-derived cells can be 

successfully grown in tissue culture and used for screening potential 

chemotherapeutic agents. For the most efficient analog development, 

modifications are accompanied by tests for anti.neoplastic activity in 

experimental test systems (in addition to appropriate biochemical and 

pharmacological assays). These results effectively direct synthesis efforts. 

3 



Analog development is based on tests that measure enzyme inhibitory 

activity in vitro and demonstrate high potency against the enzymatic target 

in situ. For a variety of factors, this could render the isolated catalyst 

excessively susceptible or resistant to the agent in vitro, but not in its 

natural intracellular setting. (Kozarich et al, 1979) 

In analog development, there are stable compounds that are 

structurally similar to the substrate portion of the transition state for a 

particular reaction. These are called transition-state analogs. Even though 

the logical design of transition-state analog inhibitors requires a detailed 

mechanistic understanding of targeted enzymatic reaction, any designed 

analogs will probably never approach the theoretical binding capabilities 

that demonstrate the potential of this type of analog in vivo. The use of this 

approach for analog development in cancer chemotherapy was minimal in 

the past because of the potency of binding and the specificity imposed by 

the enzymatic reaction mechanism. However, compounds designed by this 

method appear particularly promising in the future. (Kozarich et al, 1979) 
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Another type of analog developed was suicide inhibitors. The 

requirements for this particular analog, as well as for all such 

developments, were quite stringent and required a high degree of specificity 

in the compound. The design of any suicide inhibitor involved several 

considerations, including: a) the molecule designed must look like the 

normal substrate, so that it can bind at the active site of a target enzyme; b) 

the enzyme must convert the unreactive molecule into a reactive form using 

its normal catalytic mechanism; and c) there must be an amino acid residue 

at the active site of the enzyme that can react with the newly generated 

species to inactivate the enzyme (Kozarich, Stubbe, Griffith, and Sartorelli, 

1979). 

Past Approaches to Chemotherapy 

Certain generalizations were made in the past about the 

incorporation of given functional groups into substrate analogs to achieve 
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the development of suicide inhibitors in a certain class of enzymes. The 

functional groups most often used were epoxides, fluorine analogs, and 

acetylenic analogs. When acted upon by a target enzyme, these functional 

groups generated extremely reactive molecules at the active site of the 

enzyme. (Kozarich et al, 1979) The unique characteristic of those masked 

molecules is that, unlike affinity labels, they do not react nonspecifically 

with other macromolecules. They are activated only by the target enzyme. 

Therefore, the potential of these types of analogs in cancer chemotherapy 

were exceedingly great. 

Another chemotherapy treatment previously used was combination 

chemotherapy. According to Blum and Frei (1979), combination 

chemotherapy incorporates agents with different mechanisms of action, 

which are then combined to achieve better control without additive toxicity. 

This type of chemotherapy provided, in part, a rationale and a frame of 

reference for the development of more effective combinations for antitumor 

agents. 
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The reason for the effectiveness of chemotherapeutic agents in 

combination is due to the heterogeneity of neoplastic cells within a given 

individual and/or tumor. It was shown that a major clinical basis for 

combination chemotherapy relates to qualitatively different dose-limiting 

toxicity (Blum and Frei, 1979). Blum and Frei (1979) also concluded that 

selected agents could safely be used in combination at full or nearly full 

doses. This showed that combination chemotherapy, when properly 

applied, was superior to single-agent chemotherapy for certain diseases. 

The emergence of combination chemotherapy as an approach to the 

management of cancer made many gains that were considered of the utmost 

importance at the basic level of clinical applications. A major underlying 

rationale for combination chemotherapy was the substantial biological and 

biochemical heterogeneity that existed in most human tumors. These 

different developmental strategies for chemotherapeutic drugs were exciting 

and innovative, but more importantly these strategies opened up other 

possibilities for these antitumor agents. 
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In dealing with these different approaches to chemotherapy, Otto 

Volker (cited in Woglom, 1947, p. 1), stated that " The degree to which a 

disease is open to therapeutic attack is inversely related to the number of 

remedies that we possess." Nowhere is this more true than in cancer, where 

the advancements in treatment have increased by the thousands. The first 

attempts at curing cancer arose from the already established sciences of 

bacteriology and immunology. These sciences developed the idea that 

some antibodies could inhibit the cancer cell development. But since this 

idea produced few results, researchers concluded that there were no 

features in resistance to transplantable tumors comparable to the antibodies 

evolved against the infective cancer. Therefore, any immune reaction that 

was activated seemed to be directed against the proteins of the animal and 

not specifically against the cancer cell. (Woglom, 1947) 

One proposed solution was the injection of something that could 

combine with certain constituents of the cancer cell thus easily creating 

specific antisera. This approach also proved unsuccessful. Then the tumors 
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themselves were used in treatment development. When trying to use the 

vaccination treatment, researchers employed the whole tumor, rather than 

any of its fractions. This approach entailed homogenizing the tumor, or 

exposing it to antiseptics, or irradiating it in order to kill or devitalize its 

cells after removal from the patient. This was done to guard against the 

danger of implantation when returned to the patient's body by injection. 

However, not one single documented instance of regression in a human 

cancerous cell resulted from this treatment. Many scientists believed that 

experimentation of this kind was not only useless, therefore, but positively 

dangerous and wholly unjustifiable. CY{ oglom, 194 7) 

Since invading malignant cells are not foreign to the host, the 

immunological defense mechanisms cannot necessarily be expected to 

assist chemotherapeutic agents that merely inhibit the growth of neoplastic 

cells. The majority of cancer chemotherapeutic studies are limited, by the 

experimental design, to the measurement of tumor-growth inhibition. 

Since it is probable that drugs which can eliminate malignant cells from the 
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host will also inhibit tumor growth, such an approach seemed reasonable. 

This led to the study of antitumor antibiotics. The study of antitumor 

antibiotics has been advanced by the work done in the field of cancer 

chemotherapy and led to the discovery of numerous compounds that cause 

inhibition of experimental tumors. These antitumor agents are microbial 

products that can inhibit the growth of cancerous cells. Most antitumor 

antibiotics bind with DNA or bind and react with DNA. The action of the 

compounds that bind or react with DNA may, therefore, remain in the cell 

long enough to exhibit antitumor action. (Umezawa, 1979) 

From these applications of the antibody technique, other forms of 

biological chemotherapy uses arose. The foremost form of this treatment 

has been organotherapy. It was assumed that extracts of one antiblastic 

organ alone would never suffice to cure growths of a different organ origin 

and different type. Therefore, researchers employed the use of the spleen, 

thymus, bone marrow, and lymph nodes (Woglom, 1947). They did this 

because these were the major organs that cancerous cells attacked. No one 
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was able to duplicate the initial results, but this treatment did not fall into 

oblivion. After years of failure by innumerable investigators, a new extract 

was introduced made from the liver, pancreas, duodenum, and spleen of 

freshly slaughtered animals. This mixture was used in the form of tablets or 

salve with remarkable effects ascribed to it. A few years later, a new 

mixture, to which stomach had been added, was introduced as "Aristotrop" 

(Woglom, 1947), and it was observed to be a supposedly highly effective 

treatment. However, renewed experimental and clinical investigation 

proved conclusively that the treatment was valueless and that the 

histological changes ascribed to it have not been observed in more recent 

research. It was also reported that Aristotrop had no effect on malignant 

neoplasms. 

Yet another approach utilized enzymes to counteract the effects of a 

specific tumor. An example of this type of chemotherapeutic treatment 

came from Japan. It involved the use of plant enzymes mixed with oil. It 

was said that subcutaneous or intramuscular injection into tumor-bearing 
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human patients resulted in the necrosis and gradual reabsorption of the 

growth. The study stated that twelve hundred and twenty-five patients of 

approximately thirty-five hundred patients were asserted to have been 

clinically cured and others improved. Again, this enviable record was not 

subtantiated by susequent research. (W oglom. 194 7) 

Another procedure used in searching for antitumor agents is the 

screening of the most reactive chemotherapeutic drug. Drug screening 

refers to the initial testing of chemical compounds and other substances for 

some specific form ofpharmalogical activity. The primary goal is to 

provide candidates for a more intensive clinical follow-up study using 

compounds as well as ideas for the design of other structurally related 

candidate agents. The main function of a screening procedure is to limit the 

number of potentially useful compounds by rejecting inactive substances 

and retaining active ones for further study through a minimum of testing. 

(Rosenoer, 1966) In experimental carcinogenesis, spontaneous or induced 

neoplasms as well as transplantable neoplasms of laboratory animals have 
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been used as the primary test system for screening. In a study initiated by 

the American Cancer Society (1953), (cited in Rosenoer, 1966), researchers 

compared and contrasted the response to compounds in a large variety of 

biological systems in hopes that they would answer two questions: 

a) Does tumor-growth inhibition by a compound reflect a specific 

property or function characteristic of a tumor in comparison to other 

biological systems, or is it an action on a property or function common to 

many diverse biological systems? If the latter is the case, can nontumor 

systems be found that might be more useful, rapid, and economical than the 

experimental tumor systems? 

b) To what extent does the study of the inhibition of one 

experimental tumor have applicability to other experimental tumors? 

In this study seventy-four biological systems were chosen and 

twenty-seven compounds were tested. The results of this study confirmed 

and extended previous observations on the variability of response among 

experimental neoplasms to chemotherapeutic agents. Furthermore, it was 
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found that no single tumor could be expected to select all useful agents and 

that there was no evidence for the existence of any nontumor system which 

could replace a tumor system as a screening tool for carcinostatic agents. 

Such techniques of development and approaches to cancer 

chemotherapy in the past may have had limited results, but they aided in the 

process of gaining knowledge for therapeutic strategies that subsequently 

evolved and are applied in the present ( as the next chapter will proceed to 

explain). 
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CHAPTER II 

TREATMENT IN THE PRESENT 

Present Developments 

With the knowledge gained from past mistakes, and with the 

emergence of new research techniques, scientists have come to the 

conclusion that there can be no single cure for cancer, because there is no 

single cause for cancer. In fact, cancer is not a specific disease. It is a 

sprawling family of altered cells whose members demonstrate so many 

different traits, backgrounds, and behavior patterns that they scarcely seem 

related. The only property that they all share is the phenomenon of 

unchecked cell growth and the loss of cell differentiation. Cancer grows 

from such numerous and varied origins that scientists still have not 

determined exact sequential events. Our own bodies, not only foreign 

agents, create cancer. For these reasons, chemotherapy research now 

concentrates on how effective a drug is and also on reducing systemic side 

effects. 
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Several questions are asked during the development of a new 

antitumor agent (Edelhart, 1981): How rudely does the drug treat the 

cancer? Does it make the tumor shrink? Does it reduce the number of 

cancer cells in the system? And does it check the spread of cancer colonies 

to other parts of the body? During this developmental stage there are 

questions also on how it affects the patient (Edelhart, 1981): Does the 

patient suffer vicious side effects, or is he or she left relatively free of 

discomfort? Are normal cells attacked equally with the cancer, or is the 

treatment selective? Does the treatment permanently weaken the body and 

cause irreversible deterioration, even if the cancer is controlled? Does the 

treatment prolong life and quality of life, or does it merely prolong the 

period in which one must endure indignity, discomfort, and pain? At this 

time, most chemotherapeutic drugs are adequate in answering the first set of 

questions, but positively fail in terms of systemic damage and quality of life 

questions. 
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The side effects of chemotherapy are sometimes so horrendous that 

periods of treatment are harder to endure for patients than the effects of the 

disease itself. Most cancer patients do live longer with the treatments. The 

five-year survival rates have increased across the board. However, the 

chemotherapy treatments still have the public dissatisfied, because their toll 

on the patient is so devastating and obvious. This is why the development 

of a new antitumor agent called Interferon was met with such enthusiasm. 

This new agent greatly reduced the side effects of most chemotherapeutic 

drugs on the patient's body. Interferon is not a chemical poison, and it is 

not radioactive, which means there is no nausea, no vomiting, no diarrhea, 

or other negative side effects that most chemotherapy treatments cause. In 

clinical trials, Interferon has shown anti.tumor potency on par with or 

superior to existing treatments. Interferon did not follow the traditional 

path of scientific discovery because creating a large study would require 

incredible amounts of money. However, an assessment study was 

undertaken. The results for this study were stated thus: 

It looks like interferon does have the capabilities 
to induce the regression of tumors, and it probably has 
at least three mechanisms of action. First, it has a direct 
effect in terms of stopping or slowing down tumor growth 
by a variety of different biochemical actions. Second, it 
has this very interesting property of immunomodulations 
primarily to stimulate the body's immune response so it 
can activate components of the body's own defenses 
against cancer. Third, is its anti-viral effect. 
(Edelhart, 1981, p. 35-36) 
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This drug represents the first part of a multi-component cancer drug 

that is still some years away. Therefore, adding interferon to conventional 

chemotherapy, at the minimum, is generating great excitement for the near 

future. 

Another way that development of cancer treatment in the present has 

changed involves chemotherapeutic drugs interfering with the cell's DNA 

by acting as a mitotic spindle poison, thus inhibiting the ability of the cell to 

replicate. One example is a new drug called vinorelbine, which has 

replaced cisplatin and etoposide in the treatment of non-small cell lung 

cancer. This drug is well tolerated, causes no nausea, no vomiting, and 

minimal hair loss. Clinical studies conducted in the United States show that 

patients treated with vinorelbine live longer, with a median survival of 

greater than thirty weeks and with a significant number of patients living 

more than one year longer. (Rodgers, 1994) Unlike results with most 

chemotherapy drugs (which shrink the tumor but make the patient ill), the 

overall performance status of patients treated with vinorelbine either 
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remained the same or improved, a factor which may have contributed to the 

favorable survival rates. 

One disadvantage of vinorelbine is that after several weeks of 

treatment, a patient's blood count will decrease, and the patient will need to 

skip one week of treatment. He or she can then resume a normal treatment 

schedule after the recovery week. Another disadvantage is that vinorelbine 

causes a mild amount of irritation at the injection site. This can be 

minimi z~d by giving it in consistency with other fluids through a free-

flowing IV. Many scientists were encouraged that this drug might have 

uses in a variety of other chemotherapy combinations for several different 

malignancies. (Rodgers, 1994) 

Some chemotherapeutic drugs currently being developed are now 

designed to stimulate the immune system. During chemotherapy treatment, 

the destruction of bone marrow (which produces white blood cell, red blood 

cells and platelets) can cause serious side effects. Therefore, drugs have 

been developed that will stimulate the growth of these vital blood 
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components. The drugs that are currently on the market only stimulate the 

growth of white and red blood cells but not platelets, which stop bleeding. 

Without enough platelets, a tiny leak in a cerebral artery can lead to a lethal 

brain hemorrhage. To avoid this problem, physicians must often stop 

cancer treatments before a curative dose has been administered. This 

means that the remaining cancer cells quickly multiply, and some of the 

gains of the past treatments are lost. But a chemotherapeutic drug is being 

developed that will stimulate the production of platelets. This drug is called 

Pixykine. This platelet booster is a double-barreled drug that does not occur 

in nature. Half is a well-established blood-forming hormone used to 

stimulate production of white blood cells. The other half is a hormone 

called interleukin-3. 

Interleukin-3 is believed to stimulate the production of cells that 

produce platelets. Laboratory test show that Pixykine is ten times as 

effective in stimulating white blood cell and platelet production as the two 

basic hormones, granulocyte-macrophage and interleukin-3, administered in 
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combination (Oliver, 1994). This drug seems to be so effective because of 

the way it locks on to its target. It targets the primitive stem cells that 

evolve into all the different blood cell types. The stem cells have separate 

receptors for the colony stimulating factor (white blood production) and the 

interleukin. By binding these two receptors simultaneously, Pixykine 

delivers a stronger signal for the cells to divide and develop into platelets. 

Alternatively, white blood cell production is stimulated to fight infection. 

Another example of how chemotherapy is used to stimulate the 

immune system's response is demonstrated by the combination of 

chemotherapeutic drugs and monoclonal antibodies. This combination is 

more efficient against some cancers than the use of chemotherapy alone. 

This treatment achieved a significant response of fifty percent or greater 

reduction in tumor burden in forty-eight percent of the patients. Even 

though the duration of the response was longer in patients that received the 

antibody, future research will have to be conducted to test whether the drug 
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is more efficient if given at earlier stages in the disease. With these new 

drug developments being introduced at a faster rate, the need for a more 

efficient way of determining the implementation and proper usage of the 

chemotherapeutic agent is in high demand. (Anonymous, 1998) 

Present Approaches to Chemotherapy 

A new approach being developed for cancer therapy involves 

site-specific drugs that will disrupt the sequence of events that takes place 

when a normal cell becomes cancerous. It is reported that: 

The sequence of events begins with a genetic mistake, 
causing parts of a normal gene called cABL to rearrange, 
triggering changes in cell behavior. The normal cABL gene 
then codes for a protein whose activity is tightly regulated by 
some yet undetermined switch. The hybrid gene, called 
BCR/ABL, gives rise to a protein that is unregulated, behaving 
as if the switch is always on and this results in BCR/ ABL 
binding to another factor called GRB2. (Bergman, 1994, p. 32-35) 

This sequence of events triggers a powerful cell growth protein 

called Ras which has been implicated in many types of cancer. This trigger 

causes a cascade of events that can induce changes in cell shape, motility, 

and adhesiveness or even stimulate DNA activity. The site-specific 
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medication being developed is called peptide mimetics, which disrupt 

interactions between specific targets. These molecules will effectively 

compete against GRB2 for binding to the hybrid BCR/ ABL to inhibit the 

cancer-causing cascade of the protein Ras. Knowing the exact chemistry of 

these interactions at the cellular level allows scientists to design more 

efficient drugs that will successfully treat leukemias and possibly a much 

wider range of cancers. But in dealing with these types of site-specific 

drugs, scientists must also look at the side effects of this treatment. For 

example, this treatment can cause nausea, vomiting, infection, and 

stomatitis. 

One method for combating these side effects is the use of 

prophylaxis with anti.emetic drugs. These agents minimize nausea and 

vomiting. One of these agents is Ondansetron HCl, which is known as the 

serotonin antagonist. This was the first of a new class of anti.emetics. 

Ondansetron can to be administered orally and intravenously for the 

management of postoperative nausea and vomiting. Recent studies indicate 
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that ondansetron, alone or in combination with other drugs, is effective in 

controlling nausea and vomiting caused by moderately and highly 

emetogenic agents, including cisplatin. (Griffith, Markman, Rush, 

Williams, 1995) The oral form is indicated only for moderately emetogenic 

chemotherapy. Intravenous ondansetron was found to be effective against 

nausea and acute emesis in patients undergoing either moderately or highly 

emetogenic chemotherapy. The key for this treatment is to individualize 

treatment based on the patient's susceptibility, the emetogenic potential of 

the chemotherapy regimens, prior experiences with chemotherapy, and 

response to previous anti.emetic agents. 

Another side effect that is of some concern is the high risk of 

infection. While undergoing chemotherapy, roughly seventy percent of 

patients with leukemia and fifty percent of those with solid tumors die 

either because of or with an infection. Most infections related to 

chemotherapy are due to endogenous organisms, involving gram-positive 

organisms that normally inhabit the skin and gram-negative organisms that 
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normally inhabit the GI tract. If a fever of greater than thirty-eight degrees 

centigrade develops within seven to fifteen days of chemotherapy, the 

patient should be seen immediately because fever usually accompanies 

infection. If the fever persists after seventy-two hours of antibacterial 

therapy, an evaluation for abscess or fungal infection should be done 

because fever in the absence of granulocytopenia may be due to a viral 

infection, the tumor, or the chemotherapeutic agent itself. (Griffith et al, 

1995) 

Stomatitis is also a common side effect to chemotherapy. This is 

when an inflammatory condition of the short-lived cells of the oral epithelia 

results from the effects of chemotherapeutic agents. There are certain 

agents that frequently cause stomatitis, but the severity depends upon the 

dosage, aggravating factors such as dehydration and malnutrition, and 

individual susceptibility. In minor cases, erythema accompanied by 

burning pain and dryness are the only manifestations. In more severe 

forms, stomatitis ranges anywhere from isolated and small but painful 
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ulcerations to confluent or even hemorrhagic ulcerations. The major 

concern with stomatitis is the development of secondary infection as 

mucosa! breakdown allows organisms to enter the bloodstream. The 

management of stomatitis begins before chemotherapy with a thorough 

dental and oral examination and correction of any minor problems that 

might become major under the stress of chemotherapy. The patient is urged 

to follow a strict program of oral hygiene, including frequent brushing with 

a soft-bristle toothbrush and flossing. (Griffith et al, 1995) 

These are just some of the few concerns that scientists and 

physicians face in the development of different chemotherapeutic drugs. 

With new developments increasing so rapidly, the future for cancer seems 

to be diminishing at a very encouraging rate (as the next chapter will 

explain). 
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CHAPTERID 

TREATMENTS IN THE FUTURE 

Future Developments 

Potential solutions to the problem of cancer seem limited only by the 

imagination of researchers. In some promising new therapies, the body's 

internal weapons are trained to attack cancerous growths. In other 

treatments, light is employed to eradicate the invaders, and still other 

research focuses on stopping the tumor's blood supply. These new 

innovations have not come easily. Many mistakes were made that scientists 

learned from in a short amount of time. But researchers still believe that a 

cure 1s near. 

For example, researchers conducted a study on four hundred and 

twenty-five women who had been treated for node negative breast cancer 

ten years ago. The women had undergone either modified radical or total 

mastectomy for a) estrogen receptor-negative tumors of any size, orb) 

estrogen receptor-positive tumors that measured three centimeters or more 
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(Mansour, 1998). Some of the women were given six cycles of 

chemotherapy, and others were given no treatment after surgery. This study 

concluded that the use of chemotherapy greatly increases the chances of 

survival in women who are at high risk of breast cancer recurrence. The 

treatment was especially beneficial to patients with large tumors. These 

patients had a seventy-five percent overall survival rate and a seventy 

percent disease-free survival rate. 

Additional studies of breast cancer has the research world in turmoil 

because, for the first time, a drug has been found to prevent cancer. The 

National Cancer Institute announced that after four years of huge clinical 

trials, the breast cancer treatment of tamoxifen reduced the incidence of the 

disease in high-risk women by forty-five percent (Arnst, 1998). It was also 

stated that similar results were to be reported from a two-year trial of the 

drug raloxifene, which is an osteoporosis treatment. Both of these 

medicines belong to a group of drugs called antiestrogens. These 

compounds take advantage of the fact that active receptors are organ 
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specific cells for the estrogen hormone, and they block the receptors in 

breast cells and ovaries where estrogen can cause cancer. Doctors, 

however, caution that these drugs are not for everyone. In fact, many 

researchers blasted the NCI for cutting its study short, saying that the extra 

time would have provided more definitive data on risks. But the NCI's 

study did show that there was an increase in risk of cancer in the 

endometrial lining of the uterus. Researchers say raloxifene shows no 

evidence of causing endometrial cancer in women to date, but cautions that 

tamoxifen was in use for ten years before its link with endometrial cancer 

was discovered. 

Future Approaches to Chemotherapy 

The National Cancer Institute is committed to improving cancer 

treatment through research that will develop new approaches, improve the 

effectiveness, and reduce the side effects of standard treatments. Advances 

in therapy are effectively using three approaches, as stated in the hearing 

before the Subcommittee on Health and Environment on "The State of 
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Cancer Research." "First, we are learning to tailor treatments for a specific 

cancer in a specific individual. Second, we are optimizing the results of 

traditional treatments. Third, we are learning to target treatments to the 

nature of specific tumors." (U.S. Congress, 1998, p. ). With regard to the 

third approach, targeting treatment to the nature of the tumor, recent 

developments in understanding the basic machinery of cancer resulted in 

development of more refined techniques that target cancer at the molecular 

level. It is at this level that scientists hope to interrupt the development of 

tumors and potentially eliminate cancer. 

Another approach being considered is the use of drugs of choice for 

cancer chemotherapy. This approach allows a choice of drugs to be 

viewed. Thus, the patient and primary care physician are in agreement. 

The patient is also allowed to see what the adverse effects of this particular 

chemotherapy treatment will cause. For example, with esophageal cancer, 

the drugs of choice are cisplatin and fluorouracil, but some alternatives are 

paclitaxel, doxorubicin, and methotrexate (Anonymous, 1997). The 
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adverse effects that come with these drugs of choice are nausea and 

vomiting, diarrhea, and hypersensitivity reactions. The effects that come 

about from delayed toxicity are renal damage, oral and GI ulcers, and bone 

marrow depression. These side effects are common among most of the 

chemotherapeutic drugs, especially the acute toxicity effects. Some of 

these drugs of choice still show patient genetic specificity for effective use 

within the diseases category. For example, tamoxifen, with or without 

chemotherapy, is generally recommended for postmenopausal estrogen-

receptor-positive, node-positive patients, and chemotherapy with or without 

tamoxifen for premenopausal node-positive patients. 

This drug of choice approach has both benefits and disadvantages, 

especially with patients that do not want to know what kind of adverse side 

effects the drug will cause them. Communicating the importance of 

research findings to physicians and patients in a clear and understandable 

manner is central to making critical decisions about a patient's treatment 

and care. We must be ready to give complete and balanced information on 
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chemotherapy treatments and advancements, for you never know if you 

might be the next one to need it. 

Finally, to address the question of whether cancer chemotherapy is 

more effective and less toxic when given in sync with a patient's circadian 

rhythms, a study was done where clinicians gave three antineoplastic drugs 

to patients with metastatic colorectal cancer. They observed that a 51 % 

response rate came among those receiving chronotherapy, compared to only 

29% among those on a regular regimen. During the experimental protocol, 

patients received oxaliplatin between 10 am and 10 pm. On the following 

day, they were given folinic acid and fluorouracil from about midnight to 

10 am. This schedule was more effective and caused fewer adverse effects 

because it took advantage of changes in the level of drug-metabolizing 

enzymes and the rate of DNA synthesis over a twenty-four hour period. 

(Cerrato, 1997) 
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Conclusion 

In conclusion, in 1997, 7.5 million living Americans had a history of 

cancer (Closing, 1998). Cancer survivors deal with unique issues such as 

long-term physical, psychological, and sociological side effects of 

treatment. In addition, there is the economic cost of medical care and 

recovery as well as the possibility of future malignancies. Previous 

survivorship research consisted mainly of laboratory studies and focused on 

children, who live the longest with both the blessings and the curses of 

potentially toxic therapies. Organizations such as the NCI's Office of 

Cancer Survivorship and the National Coalition for Cancer Survivors now 

actively promote clinical research on the realities of surviving cancer for 

both children and adults. 

Cancer is a disease affecting everyone: young and old, men and 

women, and people of all races and nationalities. For this reason, the 

gaining of new knowledge has led to an approach called chemoprevention, 

which is the use of chemical agents as cancer preventives. The 
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chemoprevention clinical trial will compare the efficacy of five years of one 

drug to five years of another in preventing invasive cancer. Given how 

much we have learned about cancer from the past and more recently, it 

seems incredible that scientists felt we knew enough to conquer cancer. 

Even now researchers seem confident that we know enough about cancer to 

make one last push to cure the disease in its many forms. However, there 

are obviously some people that are still very skeptical. The complexity in 

the origins and growth of different cancers is enough to make any 

reasonable person respectful of this resourceful foe. But since hundreds of 

brilliant biologists, chemists, and clinicians have tried to fight this group of 

diseases for many decades, the cure for this disease cannot be far away. 

Years ago, it was not clear that cancer, other than that which could 

be removed surgically, could even theoretically be cured. The first proof 

that cancer can be treated and cured came with childhood cancers. Where 

survival was once measured in weeks to months, now the great majority of 

children with cancer are cured. For some cancers, our ability to cure is 
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relatively predictable, but for others it is remarkably unpredictable. 

Tailoring cancer treatments to a specific cancer, in a specific 

individual, depends on the ability to precisely describe a given cancer. Just 

as a person has a signature and fingerprints that are distinct from those of 

every other person, cells likewise have signatures; and during the 

transformation of a normal cell into a cancer cell, the signature changes, 

and that change becomes the unique signal of that cancer cell. The more 

that is known about a particular tumor, the easier it is to make correct 

choices about therapy and accurate predictions of outcomes. 
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