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Committee on Government Operations 
House of Representatives 

Dear Mr. Chairman: 

In response to your April 9, 1985, letter, this report focuses on cancer patient 
survival rates. As you know, considerable controversy exists as to whether the 
reported improvements in these rates reflect true progress against cancer or 
whether the improvements are simply the result of “a statistical mirage.” 

This study specifically examines the survival rates published by the National Cancer 
Institute in terms of their accuracy, meaningfulness, and utility as measures of 
progress. The study also determines, for 12 of the most prevalent forms of cancer, 
whether patient survival has actually improved and, if so, the factors contributing 
to that improvement. 

As we arranged with your office, unless you publicly announce the contents of this 
report earlier, we plan no further distribution of it until 30 days from the date of the 
report. At that time, copies will be sent to the Department of Heqlth and Human 
Services. We will also make copies available to interested organizations, as s 
appropriate, and to others upon request. 

Sincerely yours, 

Eleanor Chelimsky 
Director 
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Executive Summary 
--- 

Purpose Cancer, as the second leading cause of death m the United States, has 
been an issue of public concern throughout this century. This report 
responds to a request by the Subcommittee on Intergovernmental Rela- 
tions and Human Resources of the House Committee on Government 
Operations that GAO determine whether progress was made in extending 
cancer patient survival from 1950 to 1982 In order to answer this gen- 
eral question, the report addresses 5 specific questions. 

1. How accurate are the survival rates published by the National Cancer 
Institute (NCI)? 

2. What do survival rates actually measure? (That is, How meaningful 
are survival rates?) 

3. What measurement problems limit our ability to interpret changes in 
survival rates over time? 

4. Did survival rates improve from 1950 to 1982 for specific types of 
cancer? 

5. Where improvements in survival rates occurred, what factors can 
best account for them? 

, 
Background In order to get some sense of progress made against cancer, different 

statistics are employed. The three major types are those that tell us how 
many people get cancer (incidence rates), how many people die from 
cancer (mortality rates), and how many cancer patients live for a speci- 
fied period of time (survival rates). 

In recent decades, cancer incidence and mortality rates both increased. 1, 
One hopeful sign of progress against cancer has been a steady increase 
in reported survival rates. Recently, however, questions have been 
raised as to whether this improvement in cancer patient survival is the 
result of advances in the detection and treatment of cancer or simply an 
artifact of the way survival rates are measured. The resolution of this 
issue is the focus of this review. 

Results in Brief Advances in the detection and treatment of cancer from 1950 to 1982 
have extended patient survival in all but one of 12 cancers GAO 
examined. GAO concludes, therefore, that progress has been made. How- 
ever, the extent of improvement in survival for specific cancers is often 
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Executive Summary 

not as great as that reported. One reason is that biases artificially inflate 
the amount of “true” progress. 

GAO has also determined that the improvements in patient survival have 
been moat dramatic for the rarer forms of cancer and least dramatic for 
the more prevalent cancers. As a result, even though the absolute 
number of lives extended is considerable, this number remains small rel- 
ative to all cancer patients. 

Despite the limited nature of progress in extending the lives of cancer 
patients, strong evidence exists that the quality of survival for these 
patients has improved considerably since 1950. 

Principal Findings The accuracy of survival rates seems to have improved with NCI’S intro- 
duction of the surveillance, epidemiology, and end results (SEEN) pro- 
gram in 1972. However, the survival rate provides information on only 
one aspect of survival, and the interpretation of survival trends is diffi- 
cult, primarily because of changes in detection practices and what is, or 
is not, called cancer. These changes introduce a number of biases that 
can artificially inflate the actual improvement in patient survival. Thus, 
the published survival rates may not be especially useful by themselves 
in understanding survival trends. 

To learn whether survival has actually improved and, if so, what the 
major factors are that account for the improvement, GAO focused its 
attention on 12 types of cancer. For each of these cancers, GAO con- 
ducted group interviews at two comprehensive cancer centers identified 
as possessing expertise in that type of cancer. 

These sessions and other evidence assembled indicate that survival has 
indeed improved for most cancers and that the factors that account for 
the improvements are earlier detection, improved surgical and radiation 
procedures, and the advent of chemotherapy. However, major break- 
throughs have been infrequent and have come primarily in the treat- 
ment of leukemias and lymphomas. Improvements in patient survival 
for the carcinomas, which constitute approximately 86 percent of all 
cancer cases, have been slower. A number of recently developed treat- 
ments for various carcinomas are too new to have significantly affected 
the latest published survival rates. One additional frnding is that 
improvements in survival could be achieved through better and more 
extensive application of existing diagnostic and treatment procedures. 
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Finally, GAO shows that the extent of progress perceived can differ 
depending upon the perspective from which it is viewed; the extent of 
progress is seen as considerably greater from an “absolute” perspective, 
which focuses upon the number of lives extended, than it is from a “rel- 
ative” perspective, which focuses upon the proportion of lives extended. 

Rkmmmendation GAO recommends that the secretary of the Department of Health and 
Human Services (III%) include a description of the potential sources of 
bias likely to cloud the interpretation of survival rates in future annual 
cancer statistics reviews. 

Agency Comments IIIIS concurred with GAO'S recommendation and will implement it m cal- 
endar year 1987. IIIW also agreed with many of GAO'S conclusions, 
including that survival could be improved through better application of 
existing treatments and that the quality of life for cancer patients 
improved from 1950 to 1982. However, IIIIS did express a number of 
general concerns with the report. Many of the comments IIHS provided 
are critical of the scope of the study and imply that the focus on sur- 
vival is overly narrow. HHS believes that the tone of the report is unduly 
negative, that the methodology contains some weaknesses, and that the 
absence of quantitative estimates could result m a biased reading of the 
report. After careful review of the issues HHS raised, GAO does not con- 
sider these criticisms valid, for reasons that are explained in chapter 4 
and appendix V. GAO'S position is reinforced by the maJority of indepen- 
dent experts who reviewed a draft of the report and did not share III;IS’S 
concerns L . 
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The term “cancer” describes a set of diseases characterized by the 
unrestricted proliferation of abnormal cells. In 1985, approximately 
462,000 Americans died from cancer and 910,000 new cases were diag- 
nosed. Currently, more than $2 billion is spent annually on efforts to 
combat cancer; more than half of this amount comes from federal funds. 

Recently, conflicting opmions have been expressed on how much prog- 
ress has been made m combating cancer Some believe that many lives 
are being saved and that, with some cancers, progress has been remark- 
able; others believe that the reported improvements result primarily 
from statistical artifacts and that there has been little real progress At 
the request of the Subcommittee on Int,ergovernmental Relations and 
Human Resources of the House Committee on Government Operations, 
we have attempted to explain and resolve these differences. 

In this chapter, we offer a description of cancer that should clarify the 
terms and concepts used throughout the report. This is followed by a 
brief overview of federal efforts to combat the disease. We then describe 
our study’s objectives, scope, and methodology. The chapter concludes 
with an overview of the remainder of the report. 

Cancer: Not a Single 
Disease 

The human body’s trillions of cells are subdivided into groups and 
classes to form various tissues and organs and are programmed to carry 
out appropriate functions As part of the normal bodily processes, most 
of these cells multiply and divide m a routine manner to replace cells 
that are lost or destroyed. Cancer originates as a defect that allows cells 
to start multiplying in an unrestrained fashion These cells, m turn, give 
rise to an ever-increasing population of similarly unrestrained cells, 
which typically form a mass of tissue referred to as a “tumor.” Not all 
tumors, however, are considered cancerous or “malignant”; some do not 
invade normal, neighboring tissue and are called “bemgn.” 

During the development of a malignant tumor, cancerous cells break off 
and travel through the blood stream or the body’s lymphatic system. 
This process, called “metastasis,” lodges cancer cells in a wide variety of 
organs where they can grow mto new, malignant tumors. 

One important way of categorizmg cancers is based on the types of cells 
from which they originate. Listed below are the 5 major types of cancer 
as defined by this criterion. 
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1, Carcinomas (85-90 percent of all cancers). Carcinomas originate from 
epithelial cells-that is, the cells that make up the tissue that covers 
and lines all the organs in the body. This type of cancer can occur in 
almost any organ, including the lungs, stomach, breasts, colon, uterus, 
and kidneys. 

2. Sarcomas (2 percent of all cancers). The body contains cells organized 
into connective tissue that are found in muscles, bones, fat, lymphatic 
vessels, and nerves. Sarcomas are tumors that originate from these cells. 

3, Leukemias (4 percent of all cancers). White blood cells that combat 
foreign agents entering the body are a basic component of the body’s 
immune system. Leukemias result from an abnormally high proliferation 
of white blood cells produced by bone marrow. 

4. Lymphomas (5 percent of all cancers). Similar to leukemias, 
lymphomas are also characterized by an overabundance of white blood 
cells. The difference between the two disease types is that for 
lymphomas, the abnormal levels of white blood cells result from over- 
production by the spleen and lymph nodes rather than by problems in 
the bone marrow. 

6, Myelomas (rare). In addition to producing white blood cells, bone 
marrow produces plasma cells. The unrestrained growth of plasma cells 
is the defining characteristic of myelomas. 

Although this classification is not comprehensive (it does not include 
germ-cell tumors and certain other forms of cancer), it covers the over- 
whelming majority of cancers and includes all the specific cancers 
examined in our study. 

Cancers are also categorized by the organ in which the abnormal growth 
originates, referred to as the “primary site.” The resulting categories, 
such as cancer of the lung, breast, or skin, are the most frequently used 
in presenting statistics on disease patterns or trends. This categorization 
mixes tumors that have different cell origins; for example, both carci- 
nomas and sarcomas are included in the term “uterine cancer.” 

The picture becomes even more complex when one considers the consid- 
erable variation within cancers of the same primary site, even when 
they are all carcinomas. A good example is lung cancer. Although the 
overwhelmmg majority (90 percent) of lung cancers are carcinomas, 
there are four major types (small cell, squamous cell, adeno, and large 
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cell) that differ with respect to such critical factors as etiology, natural 
history, responsiveness to treatment, and prognosis. 

The complexity does not end here, in that cancers obviously differ in 
how far advanced they are (stage of the disease) and, perhaps less obvi- 
ously, in the degree of normality (differentiation) exhibited by the cells 
that constitute the tumors (grade). 

Our purpose in listing the criteria used to classify cancers is not only to 
provide an overview but also to emphasize the fact that cancer is not a 
single disease but, rather, a term that refers to many, perhaps hundreds, 
of different diseases. The distinction between diseases is relevant to this 
report in that, as we show in chapter 3, the extent of progress differs 
among the various cancers. 

The Federal Role 
~-- 

The federal government’s role in cancer research began m 1910 when 
the 1J.S. Public Health Service conducted a study on cancer through the 
1J.S. Ilygienic Laboratory and the Federal Plague Laboratory It was not 
until 1937, however, that a federal agency was created whose primary 
responsibility was to focus on cancer. That agency, the National Cancer 
Institute (N(X), had a total appropriation of $400,000 during its first 2 
years. NC1 was one of the institutes within the National Institutes of 
Ilealth, where, despite initiatives to move it, it has remained to this day. 
The budgetary allotment for the organization has increased to approxi- 
mately $1 billion per year. 

The mdor federal initiative m the cancer field since the cstabhshmcnt of 
NC1 came with the passage of the National Cancer Act of 197 1 (public 
law 92-218). The legislation authorized an appropriation of $1 59 billion 
for cancer programs and research over a 3-year period and increased the 
authorities and responsibilities of the director of NCI. Furthermore, it mi- 
tiated the national cancer program, established the 23-member national 
cancer advisory board to replace the national advisory cancer council, 
and authorized the establishment of 15 new research, trammg, and dom- 
onstration cancer centers. It also provided for cancer control programs, 
mtegrated with state and other health agencies for the diagnosis, prc- 
vention, and treatment of cancer. In addition, the legislation provided 
for the collection, analysis, and dissemination of all data useful for the 
diagnosis, prevention, and treatment of cancer. This included the estab- 
lishment of an international cancer research data bank, which dissemi- 
nates the latest research findings, 
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Upon signing the law in December 1971, President Richard M. Nixon 
commented 

“We would not want to raise false hopes by simply the signing of [this] act, but we 
can say this That for those who have cancer, and who are looking for success in this 
field, they at least can have the assurance that everything that can be done by gov- 
ernment, everything that can be done by voluntary agencies in this great, powerful, 
rich country, now will be done and that will give hope and we hope those hopes will 
not be disappointed ” 

I? ac kground “We’re not curing much more than we were a generation ago ” 

“We’re saving thousands of lives today that weren’t saved 20 years ago ” 

“There has been disappointingly little progress in curative treatment since the 
middle of this century.” 

“Progress has been remarkable in some cancers ” 

These seemingly contradictory statements, made m recent years by 
leaders in the cancer field, frame a controversy whose resolution is the 
primary obIective of this investigation. 

Progress in controlling cancer can occur along many dimensions (for 
example, reducing the number of new cases, the number of deaths, or 
the side effects of treatment). Each of these dimensions has problems in 
terms of the availability and credibility of information for reaching con- 
clusions. As a result, determining the extent of overall progress in con- 
trolling and combating cancer is an undertaking beyond the scope of any 
single study. Our investigation is restricted, therefore, to only one 
dimension of progress: the attempt to extend the survival time of cancer 
patients. This dimension was selected as the focus of our study because I 
of the considerable controversy over whether survival rates have actu- 
ally improved. 

objectives, Scope, and 
l$ethodology 

In order to illuminate the issues in the controversy outlmed above, we 
addressed the followmg questions: 

1, How accurate are the survival rates published by NCI? 

2. What do survival rates actually measure? (That is, How meaningful 
are survival rates?) 
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3. What measurement problems limit the ability to interpret changes in 
survival rates over time3 

4 Did survival rates improve from 1950 to 1982 for specific forms of 
cancer? 

6 Where improvements in survival rates occurred, what factors (for 
example, treatments, dlagnostlcs, and disease definitions) can best 
account for them? 

The logic underlying the ordering of these questions is straightforward. 
The first 3 questions concern the statistic used frequently as an indl- 
cator of progress, the survival rate, and the answers to these questions 
provided us with a sense of how usefully it indicates improvement 
Then we determined whether survival has actually improved over time 
for specific types of cancer We accomplished this by using both pub- 
lished survival rates and other relevant data. 

Changes in cancer patient survival rates, the focus of question 4, can 
come about for many reasons, including the development of new thera- 
pies, changing diagnostic procedures, and shifts in the population falling 
victim to the disease. Our fifth study question, therefore, 1s directed at 
determining what has produced the apparent changes m survival rates. 
Finally, from our findings for questions 1-5, we looked at whether real 
progress has been made with respect to cancer patient survival overall 

G Scope of the Work We 
Performed 

’ We discovered m our preliminary investigation that the survival rates 
discussed in debates on the extent of progress were the survival rates 
published by NCI.~ Therefore, we concentrated on NCI’S rates to determme 
their accuracy and meaningfulness (study questions 1-3). The time * 
selected, 1950 to 1982, is based on the earliest and latest dates for which 
survival data were available when we initiated our review (The 
majority of the data collection for the proJect took place during the first 
3 months of 1986.) 

The determination of whether cancer patient survival has actually 
improved, and the factors contrlbutmg to that improvement (study 
questions 4 and 5), is best accomplished for each disease The selection 

‘The two primary sources of these rates were the followmg pubhcatlons Ii S Department of Health 
and Human Services, Natlonal Institutes of Health, cancer Patient Survival Report Number 5 (Wa\h- 
mgton, D C 1976), NIII pubhcation no 81-992, and lJ S. Department of Health and Human Service\, 
National Cancer Institute, 1986 Annual Cancer Statlstlcs Review (Washington, D C December 1985) 
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of the cancers to be included in the study was driven by our interest in 
focusing on the diseases that affected the largest number of patients. 
Accordingly, we selected for examination any cancer that was among 
the top 10 in terms of reported incidence rates in either 1950 or 1982. 
This criterion yielded 12 cancers: bladder, breast, cervix, colon, lung, 
endometrial, head and neck, prostate, rectum, and stomach, as well as 
leukemia and non-Hodgkin’s lymphomaSz Excluded from this list were a 
number of cancers, such as Hodgkin’s disease and testicular cancer, m 
which progress has been considerable, according to the National Cancer 
Institute. At the same time, our focus on the most prevalent diseases 
excluded some cancers, such as cancers of the esophagus and pancreas, 
for which little or no progress has been reported. 

With respect to whether progress has been made for cancer in general, 
the scope of this review is restricted primarily to progress in extending 
cancer patient survival. This does not mean that this is the only, or even 
the most important, dimension for evaluating progress. Rather, it is the 
only aspect of progress that we can address in light of our focus in study 
questions l-5. 

Our Evaluation 
MLethodology 

We used a dual approach for addressing the study questions. We deter- 
mined the utility of cancer survival rates as measures of progress (study 
questions l-3) by a methodological review of the specific procedures and 
data used to compute those rates. We used an information synthesis to 
answer the other questions. A more detailed description of each 
approach follows. 

Our methodological review assessed the accuracy and meaningfulness of 
cancer survival rates. This involved our review and evaluation of the 
data and methods used to estimate cancer survival rates in the following 
steps: 

, 

. documentation of procedures for data collection and computation of sur- 
vival rates, 

l identification of the actual and potential problems with those proce- 
dures, and 

0 evaluation of survival rate accuracy and meaningfulness in light of the 
problems identified. 

‘The termmology used to refer to the cancers mcluded m the category “head and neck” has changed 
smce 1960, when the category was called “buccal cavity ” As will be explamed in chapter 3, in this 
report, cancers of the colon and rectum have been categorized as “coloredal cancer”, cancer of the 
uterus has been categorized as “endometnal cancer ” 
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The first step was accomplished through a review of the “methods” sec- 
tions of published NC1 reports on patient survival, as well as through 
interviews with NC1 officials. We concentrated on data collection proce- 
dures and the equation employed by NCI in the computation of its sur- 
vival rates. (Appendix I shows how survival rates are computed and 
appendix II describes the current data collectron program supported by 
NCI). 

We identified the problems with published survival rates through an 
extensive review of the literature. We held discussions with critics iden- 
tified through our readings to ensure that their views were well under- 
stood and appropriately represented. 

Our final step was a comparison of the mformation from the first two 
steps to reach conclusions about the overall accuracy and meanmgful- 
ness of the published rates. 

An information synthesis was used to address the fourth and fifth study 
questions, as well as to determine overall progress m cancer patient sur- 
vival As with any information synthesis, the key elements involve a 
determination of what information is to be collected, how the mforma- 
tion is to be collected, and how the information is synthesized. Each of 
these areas is discussed below. 

1 Information needs. We considered as relevant any mformation that 
could help in reaching conclusions on whether reported survival 
improvements were real and, if so, the factors contributing to the 
improvements. Included in this broad category was the followmg 
information: 

. data on disease trends (that is, mcidence, survival, and mortality rates) 
from 1950 to 1982 for each of the 12 cancers, 

l documentary evidence and expert testimony concernmg the aspects of 
disease symptomatology and progression with imphcatlons for 
detection; 

l documentary evidence and expert testimony of changes m any aspect of 
disease management (that is, detection, pretreatment evaluation, and 
treatment) that could possibly influence survival rates; and 

. experts’ opnuons on whether the reported survival improvements were 
real or artifactual and the specific factors contributing to the reported 
improvements. 
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While some of this information was quantitative (such as data on dis- 
ease trends), the majority was qualitative (for example, whether 
screening procedures had changed). 

2. Data collection methods. We collected the data on disease trends from 
NC1 documents and gathered the documentary evidence on disease char- 
acteristics and on changes in the management of the 12 cancers through 
an extensive review of the literature, identified through a computer- 
assisted search of on-line bibliographic files. We completed this work 
prior to soliciting expert testimony and opinion. 

To obtain expert testimony and opinion, we conducted a series of group 
interviews at national comprehensive cancer centers. Two sessions were 
held for each cancer type; the individual sessions were held at different 
cancer centers. The centers we selected for each disease were those we 
identified as having resident expertise m the specific cancers. Experts in 
epidemiology, medical oncology, pathology, radiation therapy, and sur- 
gery, selected by the cancer center administrations, participated in these 
sessions.3 

All the sessions followed a similar format. In each session, we asked 
panelists whether reported improvements in survival rates were real, 
and then we asked the experts to discuss the specific changes in the 
understanding and management of the disease that had taken place 
since 1960. For each change noted, we asked panelists to indicate what 
implications it has for patient survival, as well as other implications of 
the change that they considered important. 

3. Synthesis strategy. Much of the information collected was not synthe- 
sized but, rather, tabulated. We tabulated the data for the responses to 
question 6, concerning the factors that contribute to changes in survival 
for each cancer type. Smce we made no attempt to determine the exact 
magnitude of survival improvement caused by specific factors, we 
simply indicate the changes in disease management that our expert 
panels considered relevant. 

30ne exception to this general format was that the sessions on colon and rectum cancer were held 
Jointly, as were those on leukemia and non-Hodgkm’s lymphoma (NHL) This was because of the 
considerable overlap m the recommended participants for the gastromtestmal (colon and rectum) and 
hematologlcal (leukemia and NHL) cancers Another exception was that three sessions were held for 
breast cancer and, because of scheduling problems, only one session was conducted for stomach 
cancer A complete list of the centers visited, the cancer types discussed at each center, and the 
mdlviduals who participated is contamed m appendix III 
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To determine whether patient survival has actually improved, we 
needed a synthesis of the facts available and opinions presented. As a 
starting point for this synthesis, we examined the published survival 
rates for the 12 cancers of interest, in each case, improvements were 
reported for the period 1950 to 1982. Our next step was to determine 
whether there was any evidence to support or question the reported 
improvements. Toward this end, we addressed three issues. 

The first issue was whether the improvements in survival rates were 
consistent wrth incidence and mortahty trends. As we explain in chapter 
2, the survival rate can be thought of as the ratio of survivors to total 
cases Given this defuution, the survival rate should be inversely related 
to the ratio of deaths to total cases, which can be approximated by the 
ratio of mortality to incidence This inverse relationship means that as 
we observe more deaths per case volume-that IS, as the ratio 
increases-the survival rate must decrease m order for the data to be 
consistent. Similarly, as the ratio of mortality to incidence declines, sur- 
vival rates should improve. Finally, we would have consistency if sur- 
vival rates remained stable in the instances m which the mortahty-to- 
incidence ratio did not change over time 4 

The second issue was whether there was any medical reason to assume 
that an improvement in survival rates should have occurred. That is, 
were there any changes between 1950 and 1982 m the way the cancers 
of interest were diagnosed and treated that our expert panels believed 
improved the survival chances of patients? The presence of such 
changes would increase our confidence that the reported improvements 
in survival were real, whereas then absence would obviously make us 
question then reality. 

The concludmg sectron of chapter 2 identifies several types of measure- 
ment bias that can artificially inflate the extent of change m survival 
rates over time Therefore, the thud issue that we examined was how 
prone each of the 12 cancers is to these various forms of bias. For rca- 
sons that become clear upon reading the section on bras, addressing this 
issue required us to pay close attention to whether there were any 
changes in disease detection, in staging techniques, or in the diagnosis of 
cancer If change had taken place m one or more of these areas, we con- 
cluded that measurement bias could easily exist. 

4Tl~e ratio of mortality to mcldence IS only an approximation smce It assumes that the ways m whlrh 
cancers are detected and recorded have not changed, which, as we show m chapter 3, IS not the case 
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Since a “yes or no” response was possible for each of these three issues, 
eight situations could exist. Tables 1.1 and 1.2 show our conclusions 
regarding whether survival improvements were likely to be real for each 
of these eight situations. Table 1.1 includes the four cases in which there 
was no reason to assume measurement bias, and table 1.2 includes the 
four situations in which such bias was believed to exist. 

Teble 1.1: Decision Rules When No 
Measurement Bias Exists Survival improvement consistent with incidence and 

mortality trends 
Yes No ----- --__--__ 

Change with survival Real Improvement Real Improvement 
implications occurred in 
management of disease -___ 
No change occurred Real improvement Artifactual improvement 

Tible 1.2: Decision Rules When 
Mpasurement Bias Exists 

I 

/ 

Change with survival 
implications occurred in 
management of disease -~-_- 
No change occurred 

Survival Improvement consistent with Incidence and 
mortality trends 

Yes No 
Real improvement Artifactual improvement 

Artifactual improvement Artlfactual improvement 

As can be seen from tables 1 1 and 1.2, the decision rule was a simple 
one in that we considered three dimensions. the existence of bias, the 
consistency of data on survival, incidence and mortality trends, and the 
changes in the management of the disease that had the potential to 
extend survival. If two or more of these dimensions supported the posl- 
tion that patient survival had improved, we concluded that it had. 
Conversely, if the majority of the dimensions indicated that no 
improvements in survival had taken place, we concluded that none had. b 

It should be emphasized that our design included elements of subjec- 
tivity (for example, selection of participating centers and expert 
opinion) and is heavily dependent on qualitative data. Therefore, our 
findings are not as conclusive as those of studies that rely on objective, 
empirically validated data. However, since a major rationale for con- 
ducting this study was the lack of data, we believe that our results con- 
stitute the strongest comprehensive evidence to date on what actually 
occurred in the area of cancer patient survival from 1950 to 1982. 
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Contributing to our belief in the validity of our findings 1s the extensive 
review of this report; we sent copies of the draft report to all 20 national 
comprehensive cancer centers. By doing so, we provided the opportunity 
to all centers to comment on our findings, even the centers that did not 
participate directly in the study.” In addition, the write-ups on the 12 
specific cancers were sent for comment to the individuals who served on 
the corresponding expert panels. We believed these reviews were neces- 
sary to insure that our characterization of the experts’ testimony and 
opinions was both fair and accurate. Finally, comments were obtained 
from the Department of Health and Human Services (11~s). Comments 
from each of these sources have been incorporated into the report. The 
complete text of the HHS review is reproduced in appendix V 

l$eport Overview We begin our examination by addressing, in chapter 2, the utility of the 
cancer survival rate as an indicator of progress in extending patient sur- 
vival. Chapter 3 provides evidence other than published rates to deter- 
mine whether survival rates for 12 forms of cancer have actually 
changed and, if so, why. The issue of how much progress has been made 
is dealt with in chapter 4, our final chapter, which begins with a review 
of our major conclusions. 

“The mdwlduals from the nonparticlpatmg centers are referred to as the “mdependcnt” experis or 
reviewers m the executive summary, chapter 4, and appendix V 
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as Measures of Progress 

Introduction In appropriations hearings for the 1985 budget, the director of the 
National Cancer Institute used the reported improvements in patient 
survival rates as evidence that progress is being made in controlling 
cancer. Recently, though, questions have been raised concerning the 
utility of cancer survival rates for reaching conclusions on the extent of 
progress. It is this general issue, the utility of the rates, that this chapter 
focuses on. Specifically, we address our first 3 study questions: 

. How accurate are the survival rates published by NCI’? 

l What do survival rates actually measure? (That is, How meaningful are 
survival rates?) 

l What measurement problems limit our ability to interpret changes m 
survival rates over time? 

These questions concentrate upon the survival rate, which is one of 
many statistics that can be generated from a form of investigation 
known as “survival analysis ” Survival analysis has two basic 
approaches. One mvolves an examination of the time that passes 
between two events In business applications, this approach might focus 
on the amount of time between the start-up and demise of a certain type 
of firm; m education, the concern could be with the interval between 
entry and exit of students from postgraduate training. In health, this 
form of survival analysis is often concerned with the interval between 
disease onset and death 

The other approach to survival analysis is one in which the interval is 
established by the analyst beforehand and the concern is with the 
number or percentage of individuals who “survive” for that specified 
period. For cancer, this approach would involve the specification of an 
interval, typically 5 years, and the determination of the proportion of 
patients who remam alive at the end of that time. The survival rate is 
then computed by converting this number to a percentage. For example, 
if 100 cancer patients were identified and 60 were still alive at the end 
of the interval, the survival rate would be 60 percent. 

This simple form of the survival rate -the percentage of all cases alive 
at the end of some interval-is referred to as the “observed,” or 
“crude,” survival rate. One problem with this rate is that it represents 
deaths from all causes, such as traffic fatalities and heart attacks, not 
Just from cancer. A more appropriate measure of true survival, the “rel- 
ative” survival rate, does take mto account death from other causes and 
is defined as “the ratio of a patient group’s observed survival to that 
expected for persons in the general population of the same age, sex, 
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race, and calendar year of observation.” The use of relative survival 
rates is particularly important for cancer because the population most 
at risk, the middle-aged and elderly, is at the greatest risk of dying m 
general. 

It is the relative survival rate that is used by NCI in its annual cancer 
statistics reviews, so that when a S-year survival rate of 50 percent is 
reported for a particular cancer, it does not mean that exactly half of all 
patients with that cancer were alive 5 years following diagnosis. Rather, 
it indicates that 50 percent of all patients whom we would expect to be 
alive, after other potential causes of death are accounted for, actually 
survived. The specifics of how the relative rate is actually computed are 
complex, and a detailed understanding of the algorithm is not essential 
for understanding the findings that follow, but, for interested readers, 
we present the algorithm m appendix I. 

ccurate if it is free of systematic error. Like all 

Cancer Survival Rates? 
other statistics, survival rates are prone to different types of systematic 
error. Since all statistics are values generated from samples (subsets of 

/ populations), some of these errors result from the process by which mdi- I 
, 

viduals are selected for inclusion in a sample. In situations in which 
samples are randomly drawn, differences between the sample value and 
the true value for the population are said to result from “samplmg 
error.” When the selection of cases to be included in a sample occurs in a 
nonrandom fashion, as happens for the samples from which cancer sur- 
vival rates are derived, differences between the statistic (the value 
derived from the sample) and the true population value can result from 
“coverage error.” In the case of survival rates, coverage error could 
exist if data were collected only m community hospitals, since the 
patients in those hospitals may differ from cancer patients in general A 

Another type of statistical error, “measurement error,” refers to inaccu- 
racies that result from problems in the way that the measurements are 
made. For example, indicating that patients have cancer when they do 
not or that someone died of cancer when the actual cause was stroke 
would both be considered measurement error. 

Since both measurement and coverage error are inexorably linked to the 
data collection process, it is necessary to review how the data are col- 
lected in order to determine the extent of error in the computation of 
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cancer survival rates. Such reviews are complicated by the fact that sur- 
vival data for the period of interest, 1950 to 1982, have been collected 
through three different efforts 

Prior to 1956, data on cancer patient survival were drawn from indi- 
vidual registries that collected survival information without regard to 
comparability between registries. In 1956, NC1 organized the end results 
program (EM’) in an effort to coordinate the collection of survival data. 
The EIZI began with four central registries and 10 hospital registries 
Although five published reports were based on EHP data, the survival 
rates from one report to another are not considered comparable, because 
the registries involved in the program changed over time. 

The surveillance, epidemiology, and end results (SEER) program was ini- 
tiated in 1972 and continues to be the source for current cancer survival 
data. SIG+% differs from ERP in a number of important ways that have 
implications for both measurement and coverage error. With respect to 
coverage error, the situation seems to have improved with SEER for three 
reasons. One is that all the registries participating in SEER are based on 
population rather than institutions. That is, they cover a geographic 
area and collect data on all the cancer patients in that area. Institution- 
based registries collect information on only patients within a geographic 
area who happen to enter a hospital mamtammg the registry. The dif- 
ference between the two types of registries is important because the 
patients of a hospital may differ from the general class of cancer 
patients in an area, thereby introducmg coverage error. 

Coverage error can also occur with population-based registries if the 
populations covered by those registries differ from the general popula- 
tion However, SEER data seem less prone to such errors than E:III’ data, 
because the SEE:R population coverage is much broader. While tho SKER 
population is not a scientifically drawn probability sample of the 
country, it can be argued that the sample is more representative of 
overall cancer patterns than that of ERP. 

Finally, the distmguishing characteristic of SEEK that we believe reduces 
the coverage error associated with its survival rates is the representa- 
tion of ethnic minorities IJnhke EXP, SEER is designed to insure that 
racial minorities are included in sufficient numbers to allow conclusions 
about their cancer survival patterns. (A more detailed description of’ the 
coverage under SEER is in appendix 11.) 
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SEER differs from ERP in a number of other ways that are significant for 
reducing threats to the accuracy of survival rates. In our review, we 
identified a number of specific errors that could reduce the accuracy of 
survival rates. Errors that relate to the determination of whether a 
patient has cancer, referred to as “case entry,” are listed in table 2.1. 
Table 2.2 shows potential errors in the determination of patient status 
at “case exit,” or the end of the interval of interest. 

Table 2.1: Problems in Case Entw 
Pioblem Description Error introduced -_ ___-- ----” 
Fiiseposltl”es 

-- 
Patrents are Incorrectly 
diagnosed as having cancer 

If true problem IS more lethal than the diagnosed cancer, patrent’s shorter survrval 
can cause cancer survival rate to be underestimated, If true health problems are less 
lethal than the diagnosed cancer, patient’s longer survrval can cause rate to be 
overestimated -L- --_------- -- 

False negatives Patients with cancer are not Mrssed diagnoses may bras survival rates If the omrssrons follow a pattern, for 
diagnosed as having the example, If the less active or more benign cases are missed, survival rates would be 
disease underestimated .--1- -.----..-- -- -_-- -_~~ -- 

M@3pecificatron or Cancer IS dragnosed, but the Survrval rates by site may be higher or lower than the true rate If cases for a 
nenspecrfication of body site of origin IS not particular site are not attributed to that site 
piirmary site specified _ _ __ _ I- 
incomplete 

___- - _--_ ~ 
All cases of cancer are not Same as error introduced for problem of false negatives - 

emumeration identified 

kedundancy - 
__---__ -- 

-Cases of cancer are counted 
-__ 

If cases that are counted more than once are not random, survival may be biased, 
twice since those dragnosed as being serious might be more likely to seek a second 

I opinion, the chances of double-counting would be greater for the worst cases, and 
this would result In underestrmatrng the cancer survrval rate 

Table 2.2: Problems in the De&minatlon of End-%ntStatus 
Problem - -- 
Losses t-o follow-up 

Description Error introduced .-- ---- --_---.--_-.--_ ---. --- 
lnabrlrty to determrne If lost patients have better survival than patients for whom data are avarlable, overall 
whether a patient IS alive or survival rates would be underesttmated, if their survival IS worse, survival rates would 
dead at the end of the be overestimated 
interval (usually because the 
patient cannot be located) I 

---.- 
False positive 

-- 

misspecifrcation of 
cbuse of death 

- False-ne ative 
9 mrsspecr rcation of 

cause of death 

Cause of death IS noted as None, because the relative survival rate IS not concerned with cause of death 
cancer when It IS actually 
something else ------__-~ .-- __ -_-- -. 
Cause of death IS noted as None, because the relative survivm=not concerned with cause of death 
something other than cancer 
when death results from 
cancer 

As can be seen from tables 2.1 and 2.2, there are many potential prob- 
lems. We begin our discussion with those m table 2.2 because only one 
problem introduced by end-point status determination could distort sur- 
vival rates-cases lost to follow-up. To deal with this potential problem, 
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YFE:R registries adopt a number of procedures. The nonprofit organiza- 
tions that, under contract to NCI, consolidate data from the registries for 
entry into SEER are required to maintain follow-up on all living patients 
All registries review death certificates and hospital readmissions for 
patient follow-up, and supplemental follow-up techniques include 
written contact with the attending physician or the patient and review 
of Health Care Financing Admmistration records, diagnostic related 
group records, and Medicaid records. Some registries have also tried 
matching voter registration or motor vehicle registration files. One reg- 
istry, in Puerto Rico, goes so far as to conduct house-to-house 
interviews. 

The SEER program has also introduced procedures to reduce the types of 
error listed in table 2.1. One of these mvolves a review of the percentage 
of cases identified by death certificate only. The assumption is that an 
unusually high percentage identified by death certificates alone would 
indicate flaws in case finding, since most cancer patients should be iden- 
tified as having the disease before they die from it. Most SEER registries 
do relatively well with death-certificate-only as a measure, yielding 3 
percent or less of the cases m each registry. 

Another approach to hmitmg case entry problems under SEEK is the use 
of case-finding “audits” that consist largely of a series of matches 
These are conducted by registry and NC1 staff who visit the registries 
and participating hospitals and compare registry lists of cases with hos- 
pital pathology reports and discharge lists. By making such compari- 
sons, staff can discern problems involving false-positives, false- 
negatives, and primary site misspecification, as well as errors resulting 
from incomplete enumeration or redundant case counting. If more than 
1 percent of cases are missing from the registry rolls, a more extensive 
review generally is initiated. 

A final example of procedures adopted by SEER to improve data accu- 
racy is a series of consistency checks on the adequacy of abstracting 
case information. During site visits to registries, staff reabstract records 
and code and then compare their abstracts with the data submitted to 
NCI. SEER identifies and reports the source of any errors (abstracting, 
coding, or computer conversion problems) to the registries. 

It should be noted that SEER has other initiatives aimed at insuring the 
comparability of data and the appropriate training of staff. SEER com- 
bines data from 11 population-based registries across the country. Com- 
parability is accomplished by using standard contract provisions for all 
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the registries that collect specific elements of data for patients. The SEER 

coding manual outlines the level of detail for specific data elements and 
describes decision criteria for items such as extent of disease and a pri- 
mary-site designation for multiple-site cancer patients. 

What Do Survival 
Rates Actually 
Measure? 

All registry contracts specify the need for a core staff able to perform 
epidemiologic and other research using registry data and also require 
that staff attend workshops and training sessions sponsored by NCI. The 
University of California at San Francisco, under contract to NCI, con- 
ducts a training program on registry methodology (abstracting and 
coding procedures) and also aids in other quality assurance efforts. 

The procedures adopted by SEER to limit inaccuracies from coverage and 
measurement error lead us to conclude that the survival rates derived 
from SEER data are probably more accurate than other rates. Although 
we can make no definitive statement as to how accurate current sur- 
vival rates are, it is important to recognize that most of the debate over 
these rates does not revolve around the issue of accuracy. Critics charge 
that even if survival rates were perfectly accurate, their utility for 
assessing progress remains limited. Why this 1s so serves as the focus 
for the remainder of the chapter. 

As we state in the “objectives, scope, and methodology” section of 
chapter 1, progress against a disease can occur in any of a number of 
ways. Reductions in the number of new cases or deaths would certainly 
constitute progress, as would the diminution of the pain or cost associ- 
ated with any treatment for that disease. Since progress can occur along 
many dimensions, it is important to specify exactly which of these 
dimensions is measured by any specific statistic being used as an indi- 
cator of progress. I 

Two important questions that cannot be answered by studying the sur- 
vival rate are “How many people have or get cancer?” and “How many 
people die from cancer ?” These questions cannot be answered because 
they are about absolute numbers (“how many”) and because the sur- 
vival rate, since it is a rate, provides only relative information. This is 
easily demonstrated with the hypothetical data presented in table 2.3 
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Table 2.3: Incidence, Mortality, and 
Survival Number of Number of Number of 

Group cases survivors deaths Survival rate _ -_-__-- _-.-_--_-- 
A 100 60 40 60% _---.--__ 
B 200 120 80 60 

As can be seen, the survival rate, since rt 1s a proportion, remains the 
same for both groups, even though the levels are dramatically different: 
twice as many cases of cancer are diagnosed and twice as many deaths 
are caused by the disease m group B. Survival rates, therefore, are obvi- 
ously inappropriate for reaching judgments about progress in reducing 
the absolute number of cases or deaths. 

Also, survival rates do not provide much insight into the actual number 
or percentage of patients cured of cancer. This limltatlon 1s illustrated 
by any situation in which a patient dies of cancer after the specified 
survival interval. For example, if we are measuring 5-year survival, any 
patient who died more than 5 years after the date of diagnosis would be 
counted as a survivor even though the patient’s eventual death was 
directly attributable to cancer. The relationship between the interval 
most frequently used-5 years- and cure differs considerably by 
cancer type For diseases that are rapidly fatal, such as liver, lung, and 
pancreatic cancer, the &year survival rate would be a reasonable 
approximation of cure rate. For some cancers, such as breast and pros- 
tate cancer, periods of 5, 10, and even 15 years may elapse between the 
time of diagnosis and death, even when the treatment is ineffective and 
the patient 1s killed by the cancer For such cancers, the 5-year rate has 
questionable utility as an indicator of anything other than rates of early 
relapse 

Another hmltatlon of the survival rate is that it provides no information 
on how long cancer patients live. For example, rf the survival rate for a 
particular cancer is 40 percent, we do not know whether the remaining 
60 percent of patients die within the first year of diagnosis, within 4 
years of diagnosis, and so on; nor do we know whether the survivors 
have normal life expectancies or die shortly after the survival interval 

One final limitation on the ability of survival rates to inform us about 
cancer patient survival is that they contain no information on the 
quality of survival. A patient who spends much of the 5-year period in 
and out of hospitals, undergoing toxic treatments, and suffermg great 
pain 1s considered equivalent, from the perspective of a survival rate, to 
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a patient who never shows any further signs of disease following initial 
therapy. 

These limitations are not cited as evidence that the survival rate has no 
utility for understanding how well we are controlling cancer; rather, 
they are intended to caution the reader that survival rates address only 
one of the many objectives in cancer control-the extension of patient 
survival. Specifically, a survival rate tells us what percentage of 
patients live for a specified period from the time of diagnosis or, in other 
words, the probability of any single patient living for that length of 
time. Survival rates do not convey much information about cure rates or 
how long patients live and provide no insight into their quality of life. 
Using survival rates alone to reach conclusions about general progress is 
therefore inappropriate, since they can address only one aspect of prog- 
ress. Even with respect to extending life, changes in survival rates are 
difficult to interpret. 

Data published by NCI and the mformation collected in the course of our &oblems in 
Interpreting Changes 
i$ Cancer Survival 
Rates 

review suggest that, m general, we are detecting cancers earlier than we 
did in 1950. However, as the hypothetical example presented below 
illustrates, earlier detection may result in reported improvements in sur- 
viva1 rates even when no improvements have actually taken place 

Let us assume that a particular type of cancer has a lo-year interval 
between its onset and the patient’s death. In 1950, the majority of 
patients would wait until symptoms appeared, typically in the sixth 
year of the disease. Untreated, these patients would live approximately 
4 years; thus, the 5-year survival rate computed in 1955 is small. In an 
effort to combat the disease, a program is begun in 1960 that encourages 
frequent checkups and, as a result, the cancer of most patients during I 

that year is detected in the fourth year of its progression. When the sur- 
vival rate is computed again in 1965, the majority of these patients are 
still alive. As can be seen from this example, even if there were no 
change in treatment given and patients m both sets continued to die 10 
years after disease onset, this situation would increase reported survival 
rates without the patients diagnosed in 1960 actually living any longer 
This phenomenon is commonly referred to as “lead-time bias.” 

As we mention in chapter 1, cancer patients are often categorized by 
stage, a measure of how far their disease has progressed. To compensate 
for lead-time bias, survival rates are often published stage by stage 
However, as was recently pointed out by a group examinmg the 
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“stagmg” of lung cancer patients, even this approach is SubJect to biased 
interpretation, because of a phenomenon known as “stage migration,” 
illustrated in figure 2 1. 

+- - _-- 
Figure 2.1: Stage Migration --c- 
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Figure 2.1 shows the distribution of cases by stage for a disease at two 
time periods At time period 1, some of the cases are inappropriately 
classified at lower stages than they should be, because of imprecise tech- 
nologies. For example, some of the cases that are put in stage I really 
belong in stage II. At time period 2, improved diagnostic techniques 1 
allow for more proper stage classification This improves survival at 
each stage. The reason is that the cases removed from stage I are those 
whose prognosis is worse relative to the other cases in that stage. Rela- 
tive to stage II, however, the prognosis of the “migratmg” cases is 
better, so stage II survival also improves. As the migration continues, 
survival would increase for the other stages as well. 

Complicatmg interpretation even further is a set of problems that result 
from changes m the characteristics of diseases and patients One of 
these problems is commonly referred to as “length-trme bias.” To under- 
stand length-time bias, it is important to recognize that not all cancers 
grow at the same rate and, even within the same disease type (for 
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example, prostate cancer), the length of time that passes before symp- 
toms become apparent can vary. As a result of this variation, changes in 
detection practices could result in different types of diseases being 
included in the computation of survival rates. Should this happen, com- 

/ parisons of these rates over time would be inappropriate. 

The advent of mass screening programs illustrates this point, When no 
widespread screenmg takes place, cancers are often diagnosed as a 
result of some symptom noticed by the patient or physician. With 
screening, though, one would expect an increase in the number of can- 
cers diagnosed in asymptomatic patients. These cancers may differ con- 
siderably from those of patients with symptoms at time of diagnosis, in 
that some may never progress to a symptomatic stage or may do so only 
after an extended time. By increasing the number of asymptomatic cases 
relative to those that already exhibit symptoms, survival rates would 
improve simply as a result of length-time bias-that is, a change m what 
is being counted as cancer. 

The last problem we mention in interpreting survival rate change is 
“selection bias,” which occurs when the characteristics of cancer 
patients change. For example, consider comparing survival rates before 
and after the introduction of a cancer screening program. Not all groups 
participate equally m screening programs. Typically, it is the better edu- 
cated segment of the population that 1s most aware of the advantages of 
early detection and volunteers to be screened for the disease. This sub- 
population is already more likely to be conscious of health protection 
and to have greater access to medical care. Thus, the patients added by 
screening may be healthier in general than earlier cancer patients and 
may have a better prognosis. If this occurs, the characteristics of 
patients in the before-and-after groups will differ and, as a consequence, 
the actual change in survival rates may be overestimated or 
underestimated. 

Table 2.4 summarizes the forms of bias that can lead to misinterpreta- 
tions of changes in survival rates. Throughout chapter 3, frequent refer- 
ences are made to these biases in the discussions of the 12 cancers. 
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Mble 2.4: Bleses in the lntemretatl6 of%vlval Rate Cha&e -I 
Type of bier Dercrlption Consequence 
LEjad time Change In ihe point of pro 

__-- - 
rekonof the disease at 

which the diagnosis IS ma 8 
Dlagnoslng patients earlier In the progrksslon of their 

e cancers extends the interval between diagnosis and 
death, even if no changes occur In how the cancers 
are treated 

Stage mrgration 

L&“qth time 

Sklection 

._ - --. .__-_--_. _- -------_-- --__ - ._ .-- ._-. - _ 
Change In the-preck& with which patients are As patients are more precisely classified, many tend 
categorized In stages to “migrate” to higher stages, thereby improving the 

survival rates for both the stage they moved from and 
the one they moved to -_---_ ._------.------ ____ -- --_ 

Change in the types o&m& coktkd as “cancer” 
--- .-- __ 

Including tumors with excellent prognoses that were 
not included at previous times improves survival 
rates, even if the management of the cancers does 
not change --_ -__ -._ --_--_-------~--_-- _ -_- - - _ __ 

Change in the charactenstics of pattents included IIT If more patients with better prognosk are included, 
survival rate computation survival rates will increase, and if more patients with 

poorer prognoses are included, rates will decline, both 
changes in rates will occur, even if there IS no change 
in the manaaement of the cancers 

We began this chapter by stating that improvements in survival rates 
have been used as evidence that progress is being made against cancer, 
The contentron that higher survival rates indicate improvements in our 
management of cancer may, in fact, be true. However, we demonstrated 
that improvements m survival rates may also result from changes in the 
way that the rates are measured Changes in when measurements arc 
taken and how patients are characterized as well as changes m the types 
of cancer and patients included m the data on survival can all result in 
reported improvements in survival rates, even when no improvements 
have actually occurred, However, NCI does not systematically alert 
readers of its annual cancer statistics reviews to potential sources of 
bias that affect changes in survival rates. Thus, published information 
may overestimate or underestimate the extent of progress in extending I 
cancer patient survival. 
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Changes in Cancer Management From 1950 
to 1982 

Introduction The forms of measurement bias described in chapter 2 make rt clear that 
it is impossible to know whether cancer patient survival changed by 
simply comparing the reported survival rates for 1950 with those for 
1982. To answer this question, we need some sense of how much confi- 
dence one should have in any reported changes. In this chapter, we pre- 
sent such information for 12 specific types of cancer. bladder, breast, 
cervical, colorectal (colon and rectum), endometrial, head and neck, the 
leukemias, lung, non-Hodgkin’s lymphoma, prostate, and stomach. For 
each cancer, we examine whether the reported survival improvements 
are consistent with mcldence and mortality trends; whether changes in 
the way the cancer is detected, evaluated, and treated could account for 
reported improvements in survival; and the forms of measurement bias 
that may be relevant for the cancer in question. Using this information, 
we can conclude whether survival rates actually improved. In addition, 
we can answer our fifth study question. What factors contributed to the 
improvements in survival? 

The structures of the sections on the 12 cancers are similar: all contain a 
brief overview in which the relevant cancer is described; a discussion of 
trends in incidence, mortality, and survival rates; a table listing major 
changes m the management of the disease and the implications of these 
changes; and a discussion of survival progress that synthesizes all this 
information and presents our conclusions. 

The information on the 12 cancers is drawn from a variety of sources 
The general descriptions of the diseases come from a number of medical 
texts and journal articles. Information on incidence, mortality, and sur- 
vival trends is drawn primarily from NCI statistical publications. The 
tables on changes in disease management and the implications of these 
changes are based primarily on comments from our expert panels. 
Finally, the discussions on survival that conclude our review of each I 
cancer incorporate the contents of previous sections as well as panel 
comments and literature-based information. 

Two changes during the period of interest, the advent of sophisticated 
imaging devices and improvements m radiation therapy delivery mecha- 
nisms, have implications for a wide array of cancers. In order to make 
the tables on changes in disease management as concise as possible, we 
begin by discussing these two changes, Although they are not mentioned 
in the tables, they are included, when relevant, m the discussion at the 
end of each section. 
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Ckosscutting Changes Before therapy is initiated for any form of cancer, it is important to 

in Cancer Management 
know as much about the specific case as possible. Therefore, once a 
malignancy is suspected, a series of tests and procedures are performed 
to determine the cancer type, size, and location and the presence of any 
metastases. This information is used to select the most appropriate ther- 
apeutic approach. One change noted by our expert panels was an 
improved ability to obtain accurate information, for treatment planning, 
on the presence and magnitude of cancer in the body. This improvement 
came primarily as a result of the development of an array of devices and 
procedures that can detect even minute amounts of cancer cells without 
the need for surgery. Among the most notable of these technological 
developments are the computerized axial tomography (CAT) and 
radionuclide bone scans. 

The capabilities of these new imaging technologies, which can show 
physicians the precise location, size, and shape of tumors, have consid- 
erable implications for cancer patient survival in that they can lead to 
the selection of more appropriate, and thereby more effective, therapies 
In addition, by improving the ability to detect distant metastases, the 
imaging technologies may prompt physicians to choose more aggressive 
therapies that may offer the only real hope of cure. The extent to which 
survival rates have been improved by these technologies is unclear, 
though, since most patients with metastatic disease still die, and many 
patients with localized disease were cured even before the scanning 
devices were available. 

One thing that has certainly improved as a result of CAT and bone scans 
is the quality of life for cancer patients. For one thing, because these 
devices allow physicians to gather information without performing sur- 
gery, the pretreatment evaluation of cancer patients can now be accom- 
plished with less pain and suffermg. Perhaps more important is the 
improved ability provided by the imaging technologies to identify the 
cancer patient who has little hope of cure and thereby avoid painful, 
and ultimately futile, therapies. 

Another change in cancer management that has relevance for many dif- 
ferent types of cancer is the improved ability to deliver large doses of 
radiation directly to a tumor while sparing surrounding tissue. This 
improvement comes as a result of numerous technological advances m 
the field of radiation therapy, including the introduction of new radioac- 
tive materials and improved delivery mechanisms for intracavitary and 
interstitial implants. The most significant advance in this area, however, 
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has been the development of the high-energy devices that allow for 
larger doses of radiation and more precise targeting. 

The ability to deliver tumoricidal doses while sparing surrounding tissue 
has allowed for the irradiation of tumors that were previously inacces- 
sible. Since radiation is known to effect cures in a considerable number 
of tumor types, the changes in radiation devices have extended survival 
for some of the patients suffering from them. 

One additional benefit of the new radiation devices 1s that they have 
greatly reduced the complications associated with therapy, many of 
them quite serious. An example of this is the reduction in the number of 
colostomies required as a result of irradiation of the pelvic area. 

We discuss the extent to which the new imaging and radiation technolo- 
gies have affected each of the 12 cancers more fully in the sections that 
follow. 

E ladder Cancer 

In 1985, an estimated 40,000 persons in the United States developed 
bladder cancer, and approximately 11,000 persons died from the dls- 
ease. The (urinary) bladder serves as the repository for urine on its 
route from the kidneys out of the body. The lining of the organ is 
referred to as a “transitional epithelmm” because each of its several 
layers is formed by a transformation of the cells from the layer below. 
Cancers that originate in this luung are therefore known as “transitional 
cell carcinomas.” #I 

There exists a spectrum of abnormal tissue formatron in the bladder 
that ranges from benign to highly invasive. There is some disagreement 
over exactly where along this continuum one should make the demarca- 
tion between cancerous and noncancerous tumors, the major point of 
contention being the classification of growths known as “papillary 
tumors,” Some argue that some of these tumors should be excluded from 
the category of cancer and referred to as “papillomas,” while the 
majority classify these tumors as papillary carcinomas and consider 
them to be cancer. 
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The most frequent first sign of a malignancy in the bladder is blood in 
the urine. Since this sign often appears early in the progression of the 
tumor, bladder cancer is most often diagnosed in its early stages. The 
disease progresses by spreading along the lining of the bladder and 
eventually penetrating into and through the muscle of the organ. It is 
unclear how important the extent of lateral spread is, but it is widely 
acknowledged that the depth of penetration is the critical prognostic 
factor. It is also clear that some tumors invade the muscle rather quickly 
while others, the papillary carcinomas, may never penetrate. 

One somewhat unique characteristic of bladder cancer is its tendency to 
appear in a number of different locations in the organ. The “multifocal” 
nature of the disease is not well understood but is an important aspect 
of diagnosis and treatment in that, when biopsies are performed, tissue 
samples have to be randomly selected from a number of locations in the 
organ1 

Surgery, radiation therapy, and chemotherapy all have roles in the 
treatment of bladder cancer Surgical options range from excision of 
superficial tumors to removal of the entire organ (“cystectomy”). Radia- 
tion therapy 1s now often used in combination with surgery and is useful 
for treating any undetected disease outside the bladder. Chemotherapy 
is the only treatment available for advanced disease, although rarely 
achieving cure, it does have some moderate success in extending 
survival. 

The sensitlvlty of the bladder to carcinogens has been known for some 
time. As far back as 1896, it was demonstrated that aromatic amines, a 
class of chemicals, were potent bladder carcinogens. These chemicals, 
used principally in the dye and rubber industries, increase the risks of 
bladder cancer m exposed workers anywhere from 10 to 50 times that I 
of the general public. It has been determined that cigarette smoking 
increases the risk of getting the disease. Finally, coffee and cyclamates 
have been implicated as risk factors, although no clear-cut relationship 
between them and bladder cancer has been established. 

pisease Trends The incidence of bladder cancer increased from 1950 to 1982 In the 
data, no distinction is made between papillary and other transitional cell 

‘The three theones that explain this phenomenon are (1) these growths spnng up independently of 
one other m response to carcinogens, (2) malignant cells from an ongmal growth float through the 
unne and are implanted elsewhere, and (3) dunng urmatlon, when the bladder deflates, the cells 
spread from the ongina site by actual contact caused by the bladder’s collapsmg 
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carcinomas, so that it is unclear whether the increase was uniform for 
both tumor types. Mortality rates, in contrast, declined. Consistent with 
these divergent trends, survival rates improved. Whereas only about 50 
percent of the bladder cancer patients lived for 5 years following diag- 
nosis in 1950, by 1982 almost 3 of every 4 bladder cancer patients did 
so. 

-~-“““- - -_--__---- 

Ilf;hanges in Disease 
Management 

We summarize our findings on the major changes in the management of 
bladder cancer in table 3.1. The changes fall into the three broad areas 
of disease detection, pretreatment evaluation, and treatment. For each 
change, we indicate the panels’ impressions as to whether the change 
had a real effect on survival as well as other consequences the change 
has had on disease management. 
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@blo 3.1: Changes in the Management of Bladder Cancel 
Area I____ 
Disease 
detection 

Change Reason for change Consequences for survival Other consequences - -- 
Earlier detection of Other A variety of reasons were Real Since the drsease IS more None mentioned 
the disease m rncludtng greater patient treatable in its early stages, 

and physician awareness, but earlier detection leads to 
these were not thought to be increased survrval rate, & 
sufficient to explain all of the time bras was discounted as a 
trend factor because of the 

decreasing mortality rate _--- _ -_ I_ --- --I_- 
Pretreatment Greater effort being 
eNvaluatIon 

Other Recognrtlon that depth 
ofetratron into bladder 

Real Identifying the group of 
patients at hrgh risk allows the 

Identifying patients who have 
made at determining tumors with little chance of 
depth of tumor muscle IS the key prognostic adoption of more aggressive 
penetration variable needed to select therapres that cure some of 

progression allows them to be 
treated more conservatively, 

appropriate treatment these patients, most of whom thereby reducing the morbrdity 
would die without such assocrated with more- 
therapies aggressive therapies 

jieatment 
__ - - _---- -- 
Use of combined Other Recognmon that Real If disease IS confined to None mentioned 
treatment for i’Z%&on has benefrcral effects theladder, the combined 
advanced disease, by treating undetected disease treatment will not have a major 
involvrng outside the bladder effect, since surgical removal 
preoperative will achieve a cure, however, 
radiation followed by radiation can destroy the 
surgery metastases that would become 

fatal if left alone - --- 
More-frequent use of Technological Improvements in Real Cystectomy IS known to None mentioned 
total cystectomy for surgicele%iriques, support, cure specific patients and its 
invasive early and training make total expanded use has improved 
disease cystectomy a more viable survival 

procedure than it used to be _-_- _-- 
Cytoscopic exams Other Awareness that cancer Real Tracking a group that IS at None mentioned 
done on regular patients who have had any high risk of recurrent disease 
basis for patients growth are at greater nsk of detects recurrences earlier, 
following treatment develocrna subsequent tumors when they are more treatable 
for lrmrted disease 

- 
_. . -__. ..- ----_ ----- -- 

Chemotherapy grcal Development of None At least one drug None mentioned 
I performed for ofmoncidal druqs reaimen has been shown to be 

advanced disease ef%ctive, but It IS relatively new 
and has not affected published 
rates, In addrtron, this regimen 
extends survival from a few 
months to 2-3 years, which 
would not effect 5-year survival 

aAn explanatron of the terms used In this table appears In appendix IV 

Survival Discussion 
I 

The two panels that discussed bladder cancer agreed that there were 
real improvements in patient survival from 1950 to 1982. Despite this 
consensus, the panel members expressed considerably varying opinions 
on the reason for the improvements. The panels cited the advent of com- 
bined modality therapy for advanced disease, earlier detection, and the 
increased use of total cystectomies as contributing factors. The actual 
contribution of these changes is difficult to evaluate, since the relevance 

Page 39 GAO/PEMDJ37-13 Progress in Extending Survival From 1980 to 1982 



Chapter 3 
Changes in Cancer Management From 1960 
to 1982 

of combined therapy is unclear (the disease 1s detected sufficiently early 
in 80 percent of the patients that this treatment is not used), there was 
no sense as to why the disease was being detected earlier, and the extent 
of increase in cystectomies is not known. 

The major problem in reaching judgments concerning survival trends for 
bladder cancer, however, is the inclusion of papillary carcinomas in the 
data. As long as these relatively benign tumors are enumerated as 
bladder cancer, almost all of which could always be cured, changes m 
their relative frequency will greatly influence survival rates If more 
and more of these tumors are discovered, survival rates will improve, 
even without changes in the management of the disease. One of the pan- 
elists indicated that the inclusion of greater numbers of papillary carci- 
nomas was the major contributor to the reported survival rate 
improvement. 

Nonetheless, in light of the divergent trends in incidence and mortality, 
as well as the changes m the management of the disease, we conclude 
that 

l there was a real improvement in bladder cancer patient survival from 
1950 to 1982 and 

l both the magnitude of and the reasons for this improvement are not well 
understood 

Breast Cancer 

Overview Breast cancer is the most prevalent form of cancer among women m the b 
United States. Estimates are that approximately 119,000 women 
develop the disease annually and that this form of cancer killed almost 
40,000 women in 1985. Although almost all cancers of the breast are 
carcinomas, the category includes a rather heterogeneous mix of disease 
types. Some breast cancers grow slowly and others grow very rapidly 
Some spread primarily by invading adjacent tissue, while others fre- 
quently metastasize. Some tumors seem dependent on the hormone 
estrogen for growth, while others do not seem to need estrogen. 

In the early stages, breast cancers typically manifest themselves as 
painless, movable lumps that a patient can feel by self-examination 
Most breast cancers are first discovered in this way. Even before the 
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tumor is palpable, however, its presence can be detected by “mam- 
mography,” a procedure involving x-ray examination of the breast. As 
with many other cancers, the earlier the disease is detected the better 
the prognosis is for the patient. Therefore, it stands to reason that mam- 
mographic screening should lead to earlier disease detection, in turn 
decreasing the number of deaths from breast cancer. That breast cancer 
screening efforts using mammography can save lives was first shown by 
a study conducted in the 1960’s in New York; it was confirmed by a 
recently completed controlled experiment conducted m Sweden2 

Once breast cancer is suspected, a series of tests is performed to deter- 
mine whether the growth is cancerous and, if so, the type of disease and 
the extent to which it has progressed. Many breast cancers are thought 
to grow at a relatively slow rate, moving from the breast to the axillary 
lymph nodes (under the arm) and eventually spreading to distant 
organs, the liver, lung, and bone being the most likely locales for meta- 
static activity. The traditional prmciples of patient management were 
constructed on this assumption of an orderly disease progression. How- 
ever, it is now believed that the progression is not always orderly and 
that breast cancer should really be considered a “systemic” disease. 
That is, whenever a malignancy is detected in the breast, the treatment 
plan should account for the possibility that cancer may exist throughout 
the body and not Just m the area where the tumor is located. 

One of the risk factors for breast cancer is age, incidence rates m 
Western countries starting to climb at age 30 and increasing to approxi- 
mately the age of 70, when they level off. Other risk factors have been 
identified, including heredity, diet, reproductive factors, and ionizing 
radiation, although no causal agent has been determined. 

Disease Trends 

I 

I 
/ , 

I 
Despite variations among subgroups, mortality rates for breast cancer 
remained relatively stable from 1950 to 1982, while incidence rates 
increased Published survival rates show considerable improvement 
between 1950 and 1982, increasing from less than 60 percent to 75 per- 
cent. The improvement in survival is consistent with the divergent 
trends for incidence and mortality. It should be noted, however, that 
incidence trends are considered unreliable because of a dramatic 

2 S Shapiro, 1’ Strax, and L Venet, “Penodlc Breast Cancer Screemng In Reducing Mortahty from 
Breast Cancer,” Journal of the Amencan Medlcal Association, 215 (1971), 1777-86, and L Tabar et 
al , “Heductlon m Mortal&y From Breast Cancer After Screening With Mammography Randomlsed 
Tnal From the Breast Cancer Screening Workmg Group of the Swedish Natlonal Board of Iiedlth and 

, Welfare,” w, 1 (1986), 829-32 
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-- 
increase in the number of cases detected in 1974, which some have 
attributed to publicity surrounding the celebrated cases of Betty Ford 
and Happy Rockefeller 

II- I m-m -mm __---- 
Changes in ‘Isease 
Management 

We summarize our findings on the major changes that have occurred in 
the management of breast, cancer in table 3.2. 

- ..-.- . .._.~ 
‘Table 3.2khanges In the Management of Breast CanceP - I_-*-- -- - 
Area Change 
Disease Earlier detekl~~of “- 
detection the disease 

Different types of - - 
tumors being 
detected 

Pretreatment Improved assays ior 
evaluation determtnlng whether 

or not tumors are 
estrogen receptive 
WV 

Redefining some 
tumors as stage 2 
rather than stage 1 

Reason for change - ----___ -. __-- _._ 
bcher Greater awareness on 
ViF$part of women and 
physlclans, promotlon of breast 
self-examination 

--_- I__ _ ” _ ____ -..-. . - 
Other Detection of IncreasIng 
num6ers of nonlnvastve breast 
cancers 

.- Consequences for survwal Other consequences . ~- -.------ --. .-. - 
Mixed Since it IS commonly 
accepted that the earlier the 
disease IS detected, the more 
curable It IS, earlier detection 
should result In real 
improvement in survival rates, 
the other consequence of 
earlier detection IS to artificially 
Inflate survival rates as a result 
of lead-time bias _-----._ ~... . -.-- 
Artifactual Since many of the 
new tumors being detected, or 
being detected at a greater 
rate, are relatively Indolent and 
have excellent prognoses, their 
addition leads to improved 
survival rates as a result of 

None mentioned 

- -. 
None m&%oned 

length-time bias --- _ _ __--_-___ ___ - - - --......-=--- 
Other Recognition that ER Unclear With different 
status was an important treatments for estrogen- 
prognostlc factor to be receptive and nonestrogen- 
considered In treatment receptive patients, the ability to 
planning determine ER status should 

improve survival, it IS 
questlonable, however, whether 
these tests were pervasive 
enough in the 1970’s to have 
affected the latest published 
rates 

--- 
More appropilate admrnlstratlon 
of effective therapies In specific 
classes of patients improved 
their quality of life 

. _ __--_ - _ 
Nit mentloned 

--_ -.-- _~ -_---- -_- ~-..-. _---_ _ -. 
Artifactual Artlficlally inflates None m&lo&d 
improvements in survival for 
stages 1 and 2 as a result of 
stage-mtgration bias, this form 
of bias IS not relevant when 
examining survival for all 
patients combined -_ _ _ _- _ ___-- -- .-.- - - 
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Area Chanae Reason for chrnae Coneewences for survival Other conaeauencee 
Tieatment Declrne In the Other Realizatron that the 

number of radrcal ment was considered 
mastectomres berng excessive by patients and 
performed studres that showed equivalent 

survrval benefits wrth less- 
drsfrgunng procedures -- 

Reonentation of / Other. Recognrtron that 
, 
I when radratron rdiation therapy was not 

therapy should be particularly effective for 
used, with less- advanced disease and often not 
extensive use in necessary for early breast 
general, the cancer 
exception IS for 
patients with early 
disease who undergo 
breast conservation 
procedures - ._ _-. -_--___ 
Advent of multrmodal Technological Results of 
chemotherapy as ranaomizefilinical trials 
adjuvant to surgery showed survival and disease 
for stage 1 patients remission Improvements when 
with poor prognoses 
and for stage 2 

adtuvant chemotherapy was 
administered 

patients 

None. The argument IS that Should elrmrnate admrnrstratron 
Gadrcal procedures provrde of excessively drastic therapies 
equivalent survival, there IS no in specific classes of patients, 
contentton that they improve thereby improving their quality 
survival of life 

None The treatment IS used 
less 

Reduced morbidity and 
consequently improved quality 
of life 

None Potentially real effect IS 
considered significant, 
however, this regrmen has only 
recently been widely used, so it 
has not had a significant effect 
on the latest published survival 
rates 

None mentioned 

I- 
-_ 

Development of 
synthetic “antr- 
estrogen” drugs 

Technological The hope of None Latest trial results show 
providing analternative to improved survival for 

Reduced morbidity and 
improved quality of life for 

adrenalectomy and other postmenopausal, estrogen patients receiving hormonal 
surgical procedures for blocking receptive women receiving therapy, since hormone drugs 
estrogen tamoxrfen, this therapy IS too have low morbidity relative to 

new In the United States to 
have influenced 1982 survival 

other forms of hormonal therapy 

rates 

aAn explanation of the terms used In this table appears In apendlx IV 
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Survival JXscussion Table 3.2 shows that the management of breast cancer has changed con- 
siderably. Some changes, notably the advent of chemotherapy, seem to 
hold promise for improving patient survival but are too recent to have 
significantly affected the latest published rates. Other changes-for 
example, the more aggressive therapeutic approach for some patients- 
are thought to have improved survival for discrete subpopulations. 
However, these groups are so small that the effect on the overall sur- 
vival rate is probably minimal. The expert panels expressed the belief 
that the disease is managed in a more humane manner now than in 
1960. This is most strongly reflected in more conservative surgical inter- 
ventions for the early stages of the disease. In addition, the improved 
ability to detect advanced disease, for which curative therapy may 
increase pain but offer no real hope of cure, has allowed the selection of 
more appropriate treatments. Neither of these changes has extended 
patient survival, but both have considerably improved the quality of 
survival. 

Where, then, did the reported improvements m survival come from‘? One 
possible factor is the increasing number of patients with slowly devel- 
oping tumors, thereby creating length-time bias and an artifactual 
increase in survival. The most widely held opinion of our panels, how- 
ever, was that the earlier detection of the disease was the major factor 
in its improvement. 

As indicated before, however, earlier detection has two consequences: 
one results in real improvement because of the greater curability of the 
disease in its early stages, and one results in artifactual improvement 
because of lead-time bias. Although all our panels believed that lead- 
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time bias was a factor, opinions ranged from the belief that it was the 
only contributor to the improvement to the position that it was impos- 
sible to determine its contribution relative to greater curability. From 
these findings we conclude the following: 

There was some real improvement in breast cancer patient survival 
from 1960 to 1982 
The improvements in survival were the most relevant for certain classes 
of breast cancer patients. 
Earlier disease detection was the major contributor to the improvement 
in survival. 
A large percentage, if not most, of the reported improvement in survival 
resulted from either length-time or lead-time bias. 
Changes in the management of breast cancer have resulted m improved 
quality of life for victims of the disease. 

Cervical Cancer 

Ofderview 
I 

The uterus, a pear-shaped organ in the pelvis, consists of two parts: the 
body (“uterine corpus”) and the neck (“uterine cervix”).3 Cancers of the 
corpus and cervix, because of the involvement of different cells and dif- 
ferent courses of progression, are considered to be different disease 
types. In this section, we discuss cervical cancer, which accounted for 
approximately 16,000 cases of cancer and 6,800 deaths m the United 
States in 1985. Our findings on cancer of the uterine corpus are pre- 
sented in the section on endometrial cancer. 

Running through the cervix, which is cylindrical in shape, is a hollow 
space referred to as the “endocervical canal.” Cervical cancer originates 
in the lining of this canal. However, the cellular composition of the lining 
is not uniform throughout the length of the cervix and, consequently, 
the precise site of origin for a tumor determines the type of cancer. The 
upper part of the endocervix (closest to the uterine corpus) is lined with 
tall, columnar epithelial cells, the lower part (closest to the vagina) with 
squamous cells. The area where the two parts of the endocervix meet is 
referred to as the “squamocolumnar junction.” All cervical cancers, with 
rare exception, are carcinomas, since they originate m the cells that line 
the organ. If the site of origin is in the part of the cervix lined with 

sFor simplicity, we use the term “cervk’to indicate the uterme cervix 
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columnar cells, the cancers are classified as “adenocarcinomas,” and if 
the cancers originate in the squamous-cell-lined part, they arc known as 
“squamous-cell carcinomas.” Of the two, squamous-cell carcinomas arc 
much more prevalent, accounting for approximately 85 percent of all 
cervical cancers. 

In the 1940’s, George Papanicolaou developed a way to detect cervical 
cancer that involved taking a sample of cells from the vagina, cervical 
surfaces, and endocervical canal. This procedure, known as the “Pap 
smear,” is easily performed and is fairly accurate in detecting abnormal- 
ities in the cellular lining of the cervix.4 The implications of the Pap 
smear for the management of cervical cancer are considerable, To 
understand why, it IS important to review the way in which this disease 
forms and progresses. 

It is commonly believed that cervical cells undergo a series of changes 
resulting in invasive cancer. The first stage is “dysplasia” (abnormal 
tissue development), this is followed by “carcmoma in situ” (US, liter- 
ally, “cancer in place,” a noninvasive cancer) and, eventually, invasive 
cancer. The progression is not inevitable, since dysplasia frequently 
regresses to normal tissue, and no conclusive empirical evidence exists 
that all carcinoma in situ becomes invasive. Nonetheless, the evidence is 
sufficient to warrant removal of both dysplastic and CIS tissue in order 
to prevent the onset of invasive cancer. 

The Pap smear’s contribution is that it can identify all three forms of 
abnormal cervical tissue, thereby allowing for their excision. The bene- 
fits of excising them seem obvious. Ry removing cervical cancers early 
in their progression, when they are highly curable, the patient’s survival 
should be extended. In addition, the excision of precancerous lesions 
identified by Pap smears should prevent the onset of cancer, resulting m 1 

a reduced incidence of disease. 

Once invasive cancer begins, it can spread, along a variety of routes, to 
the vagina or the uterine corpus, through the wall of the cervix, and to 
other pelvic organs. Eventually, the disease metastasizes through the 
lymphatic and venous systems to distant organs. 

‘?he accuracy of Pap smears 1s dependent on the site of the abnormahty, Ics~ons higher up in the 
cervix being more difficult to detect The sklls of the physician takmg the ccl1 samplr and thr 
pathologLrt mterpretmg the results also influence accuracy 
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Risk factors for cervical cancer revolve primarily around sexual 
activity. The behaviors shown to elevate risk include first coitus at an 
early age and having multiple sex partners, although no cause-and- 
effect relationship has been demonstrated for either. Until recently, it 
was thought that the presence of the herpes vu-us was also a risk factor. 
This is no longer believed, but there is evidence that specific members of 
a class of viruses collectively called “human papilloma viruses” do 
indeed increase the chances of developing cervical cancer. 

Disease Trends 

I 
/ 
I 

I 

I 

In describing trends for cervical cancer, one major problem is that CIS 
was included in early data collection efforts but is dealt with separately 
in SEER. Another problem is that the data on incidence are questionable 
in that all women, the denominator used in calculations, are not at risk 
of developing this cancer, since women who have had hysterectomies 
are not at risk. The more appropriate denominator would be the total 
number of women who have retained their uteruses. In not accounting 
for the true population at risk, incidence and mortality rates would be 
biased if there were changes over time in the percentage of the popula- 
tion who have had hysterectomies. These problems, as well as the con- 
siderable increase in screening for the disease and changing precision in 
distinguishing between uterine and cervical cancer on death certificates, 
make definitive statements concerning trends extremely difficult. None- 
theless, what is reported is a major decline m both incidence and mor- 
tality for the disease from 1950 to 1982. Survival rates improved 
somewhat, going from high-SO-percent to high-60-percent figures. 

Changes in Disease We summarize our findings on the major changes that have occurred in 
Management the management of cervical cancer in table 3.3. 
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Table 3.3: Changas In the Managament of Cervical CanceP I____ --- ----- 
Area 
Dlsaasa 
detection 

Change 
Cerwcal cancer is 
horny detected 
~arl~~f In Its 
progressron 

Pretreatment Carcinoma In situ no Other becrsion based on the 
svaluatlon longer enumerated mable cure achieved by 

as cervtcal cancer removtng these lesions 

Treatment Improved methods 
for performing pelvic 
exonteratton, a 
surgrcal procedure 
for pattents for whom 
primary therapy that 
involves the removal 
of all or most of the 
pelwc viscera has 
failed 

Aearon for change 
Other Widespread appllcatron 
of Pap smear 

Technologtcal General 
improvemenis in surgical 
procedures, training, and 
support mechanisms 

Consequences for survival Other consequences 
Mixed Slnce the earlier the Detection and treatment of 
disease IS detected the more precancerous conditions and 
curable It IS, earlier detection carcinoma In situ should 
should result In real decrease incidence and 
improvements in survtval rates, mortality 
the other consequence of 
earlier detection IS lead-time 
bias 

Artlfactual Not all cases None mentioned - 
become rnvastve and even 
when they do the process IS 
thought to take a long time, 
therefore, inclusion of 
carcinoma in situ in cancer 
registries would result In 
misleadingly high survival rates, 
excluding it at the later time and 
then comparing rates means 
the results could be misleading, 
by artlfactually dampentng the 
magnitude of improvement ___-- 
Real The procedure, by offenng This surgery wasperformed in 
some hope of cure to a class of 1950 as well, but It had a high 
patients who would inevitably mortality and morbidity rate, 
have died of the disease, improvements In the procedure 
should Improve survival rates, it have reduced the morbidity 
IS unclear how large this group and, consequently, Improved 
IS quality of life for patients 

undergoing this type of surgery 

“An explanation of the terms used In this table appears In appendtx IV 

1 _“--_ “__ ~- -  _ “ - - - - - - - -  - - - -~-~-  

Survival I)iseussion Radiation therapy is an important form of therapy for all stages of cer- 
vical cancer. It 1s used as an alternatlve to surgery for early disease and 
is the primary therapy for patients with advanced disease. Because of 
this reliance on radiation therapy, changes m radiation technology noted 
earlier m this chapter have considerable significance for cervical cancer 
Tbc expert panels believed that the increased ability to target 
tumoricidal doses of radiation at the cancers has improved survival. The 
newer gcneratlon of radiation devices has also eliminated many of the 
comphcations associated with earlier forms of radiation therapy, thus 
improving the quality of patient survival 
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Another development in the management of cervical cancer is the 
increasing use of the Pap smear.6 In its earliest stage, cervical cancer is a 
highly curable disease. The earlier detection brought about by the Pap 
smear should have contributed to improved survival, and there was con- 
sensus among the experts that it did. Furthermore, our panels believed 
that failure to achieve truly impressive gains in survival rates can be 
attributed to the significant proportion of women who do not have 
themselves tested. One institution we visited reported that approxi- 
mately 60 percent of its cervical cancer patients had not had a Pap 
smear in the last 4 or 6 years. This reinforces the explanation for less- 
than-optimal survival rates, since the disease is highly curable when it is 
in the cervix, somewhat curable when restricted to the pelvis, and usu- 
ally fatal once it has advanced beyond the pelvis. From these findings 
we conclude the following. 

. The increase in survival rate in cervical cancer is real and results pri- 
marily from earlier detection, which, m turn, derives from the wide- 
spread application of the Pap smear 

. The advances in therapeutic approaches, primarily in radiation, and to 
some extent in surgery, have contributed somewhat to improved sur- 
vival rates in certain groups of patients. 

. Therapeutic advances have resulted in significant improvements in the 
quality of survival of cervical cancer patients. 

Colorectal Cancer 

Introduction The large intestine is the part of our digestive tract that includes the 
colon and the rectum. Cancer can and does occur m all parts of the I 
organ, although not with uniform frequency In 1985, an estimated 
96,000 new cases of colon cancer and 42,000 cases of rectum cancer 
occurred m the United States. The two diseases are strongly related in 
that they share a common set of risk factors, have similar symptoms, 
are treated by the same medical specialties, and are classified by a single 
staging system. However, significant differences exist between colon 
and rectum cancer, especially m terms of their responsiveness to dif- 
ferent therapies and, consequently, their prognoses 

“Although the precise date was not mentioned, one expert believed that the use of the Pap smear 
reached a plateau dunng the 1960’s 
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Taking these differences mto account, we considered colon cancer and 
rectum cancer as distinct disease types. Therefore, we provide separate 
tables on changes that have taken place in the management of colon and 
rectum cancer and also separate discussions on the implications of these 
changes for survival rates. However, in light of the similarities between 
these two diseases, we discuss them together in the overview and dis- 
ease trends sections. 

The colon and rectum constitute the lower end of the gastrointestinal 
tract, leading from where the small intestine ends at the cecum to the 
anus, where the tract exits from the body. The primary functions of the 
organ are to remove liquid from the waste products of digestion and to 
expel solid waste from the body. The entire length of the organ is lured 
by a mucous membrane, the topmost layer of which is made up of epi- 
thelial cells. It is in this layer that the most prevalent form of colorectal 
cancer, adenocarcinoma, begins.” 

Current thought is that the normal epithelial cells undergo a series of 
changes that eventually transform them into malignant cells, The inter- 
mediary points m this progression are manifested as growths that are 
abnormal in cellular composition but not truly malignant These 
growths, usually in the form of polyps, are often referred to as “pre- 
cancerous” or “premalignant ” Although there is still not conclusive evi- 
dence that all polyps will mevitably become cancerous, they are 
generally removed when found. With the current technology, this proce- 
dure is relatively simple and is therefore considered justifiable, even if 
only a small percentage of the growths become malignant. 

Once malignant cells appear in the luring of the large intestine, they usu- 
ally begin their invasion in what is thought to be an orderly fashion, * 
progressing into and through the layers of muscle tissue to the lymph 
nodes that drain the organ and, eventually, through metastases, to dis- 
tant organs. 

The earliest symptoms of colorectal carcinoma include blood in the stool 
and changes in bowel habits. IJnfortunately, not all tumors m this region 
bleed, tumors that do so may bleed only intermittently, and blood is usu- 
ally present in such small amounts that it is difficult to detect. In addi- 
tion, noticeable changes in bowel habits may occur only after the growth 
is large enough to cause obstruction. Finally, colorectal tumors are not 

f’Adenocarcmomas account for well over 90 percent of all color&al tumors. 
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palpable to the individual patient. For these reasons, the initial detection 
of this disease is invariably made by a physician, and a considerable 
number of patients (approximately 60 percent) have tumors that when 
first detected have advanced beyond the localized stage. 

Risk factors for colorectal cancer include a history of polyps, ulcerative 
colitis, some other digestive disorders, and increasing’ age. In addition, a 
high-fat, low-fiber diet is thought to increase risk, although the exact 
nature of the relationship between diet and colorectal cancer has not 
been determined. 

Disease Trends The incidence of colon cancer has risen since 1960, and mortality has 
remained relatively stable. Consistent with the divergence in these two 
trends, survival rates have improved, rising from approximately 40 per- 
cent to a little over 50 percent. Survival rates for cancer of the rectum, 
although slightly below those for colon cancer, showed similar improve- 
ments between 1960 and 1982. As with colon cancer, this improvement 
was consistent with divergent incidence and mortality trends. Unlike 
colon cancer, however, the incidence of rectum cancer remained rela- 
tively stable while mortality declined. 

The different incidence trends for the two diseases, increasing for colon 
cancer and stable for rectum cancer, is puzzling, since they originate in 
the same tissue and share a common set of risk factors. One explanation 
is that the locations of large-bowel cancers have shifted in response to 
changes in the prevalence of risk factors. This hypothesis is based on 
the observation that cancers are concentrated closer to the beginning of 
the organ (in the cecum and ascending colon) in low-risk populations 
and, as risk factors become more prevalent, there is an increase in can- 
cers of the lower end of the bowel (the rectum and sigmoid colon). I 

Another explanation offered for the difference in incidence trends in 
colon and rectum cancer is that they result from inconsistencies over 
time in the way that tumors at the juncture of the cdlon and rectum (the 
“rectosigmoid junction”) are classified. If tumors in this area were 
predominantly called rectum cancer in 1960 and are now classified as 
colon cancer, this would explain a sharper increase i’n incidence rates for 
colon cancer. Because of the potential problem with classification, some 
analysts suggest that colon cancer and rectum cancer be combined when 
examining incidence and mortality trends for the twb diseases. 

Page 61 GAO/PEMD-37-13 Progrees in Extending 8urvivaI From 1950 to 1982 



11- -- I _c”-*_----l__--I_--“-I~-- ---------- ---_-- 
Chapter 3 
Uw.nges in Cancer Management From 1950 
to 1982 

Changes in Disease 
Management 

We summarize our findings on the major changes in the management of 
colon cancer in table 3.4. Table 3.5 provides similar information for 
cancer of the rectum. 

-“. - ----_-___---- _- 

Table 3.4: Changes 6 thd~Management of Colon CanceP _I -- I” _--__I_- -~ - - 
Atea 
Disease 
d&action 

Ptatreatrnent 
evaluation 

Change 
Development of tests 
to detect occult 
(hldden) blood In the 
feces 

Development of 
fthoroptlc 
ondoscope, a flexlblc 
instrument that 
allows visualization 
of the entire colon 

ldsntlflcatlon of 
carclnoembryonlc 
antigen (CEA), a 
potential colorectal 
cancer marker 

Rsason for change 
Technological Recognized 
%%d-f?away of detecting 
colon cancer early 

Consequences for survwal 
&J&e-In general, the&? IS no 
earlier detection of the disease 
now than there was, one reason 
for this may be, as one study 
demonstrated, that there IS not 
much awareness of these tests 
among the general public, in 
additlon,some experts believe 
that the most commonly 
available test does not work 
very well 

_-- -- 
Tachnologlcal The need to 
examineth=ntlre colonlc tract 
visually In order to detect 
precancerous growth and to 
more accurately diagnose 
cancers, previous instruments 
allowed visuallzatlon of only the 
rectum and last few Inches of 
the colon 

Unclear klth&gh the fiberoptic 
endoscope was developed in 
the early.l970’s, it was‘not until 
the latter part of that decade 
that large numbers of 
physicians became skilled in its 
use, the ability of the fiberoptic 
endoscope to detect and allow 
for excision of precancerous 
lesions should have little effect 
on survival, however, Its use to 
track previously treated 
patients for signs of recurrent 
disease has conslderable 
potential for improving survival ._ _. _--. _ - 
&puted The eip&ts we 
i%e?%ith thought that CEA 
has little or no utility, It was 
mentioned, however, that 
others believe that CEA levels 
are good for monitoring treated 
patients, since there IS some 
evidence that levels rise shortly 
before the recurrence of the 
disease 

Technological. The hope of an 
easilyrfi%iied diagnostic 
procedure to establish disease 
and prognosis 

Other consequences 
The efficacy oi these-tests is 
debated, some experts arguing 
that the high rate of false 
negatives (erroneous indication 
that there IS no disease) with 
the most commonly available 
test leads to more harm than 
good, detection and 
consequent excision of 
precancerous growths, if done 
with any frequency, should 
result In lower incidence and 
mortality rates 
ione rn&tlocGd 

-Extens& use of CEA tests may 
add unnecessary costs to 
patlent care 

“An explanation of the terms used In this table appears In appendix IV 
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Tn bls a.$: &h&g@@ In the Managsmsnt of Rectum Cancer 
As’?? Ghan@ Rearon for change Consequences for survival Other c+nsequences __ --_ --__ _-_ ---I I --__ --- -_ --_- --_ --.---- --- ~ 
lrgbatmsnt Use of radratron 

therapy and 
Other. Rscognrtion, based on None Wrth Increased use of this 

1 chemotherapy In 
Gtly completed studres, that 

None mentroned 

multrmodalrty therapy is more 
rherapeutrc approach, survrval 
should improve, however, It IS 

combmatron as effective than surgery alone too recent to have had any 
adtuvants to surgery significant effect on the latest 

published rates - 1” ““.-“m......“.-l _ - ___ -- ----_I_-__--- -- 
Development of new Technological The hope of 
sutunn devices allowinsurgical patrents to 

None New surgery IS hoped to 
haveequivalent prognosis for 

If the new surgical procedure 

allows or surgery i7 1 e use of the sphrncter 
provides equivalent prognosis 

retain t 
alternative to 

patients with rectal cancer for patients with rectal cancer, it 

traditional antenor- 
~111 greatly improve their quality 
of life in that they can retain 

posterior resection, sphincter function 
which required 
removal of the anal 
sphincter 

“An explanation of the terms used In this table appears In appendix IV 

%hanges listed for colon cancer in table 3 4 apply to rectum cancer as well; this table rncludes changes 
relevant only for cancer of the rectum 

Sbvival Discussion 

Colon Cancer Surgery remains the cornerstone of colon cancer management; it is the 
only treatment that has proven effective. To understand if and why sur- 
vival has improved, therefore, we need to look at changes in surgical 
procedures. At first glance, there seem to have been few modifications 
in the surgical management of this disease. After all, as one panelist 
indicated, the basic surgery for colon cancer has remained unchanged 
for the past 80 years. But changes have occurred in the support mecha- 
nisms for colonic surgery. That is, with generally improved medical 
care, patients who would not have been candidates for surgery in pre- I 
vious times can now be operated on; included m this category are 
patients with heart and respiratory problems. To the extent that the 
number of patients eligible for curative surgery expands, we should see 
improvements in survival rates. 

Another change that has implications for survival improvements is the 
advent of new technologies, such as the CAT scan, for detecting meta- 
static activity. When such activity could not be detected, curative sur- 
gery failed, as the metastases inevitably resulted in death. In certain 
cases in which isolated metastases are now detected, however, their sur- 
gical excision may cure some patients, leading to improved survival. 
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The last change mentioned in our discussions that may account for some 
of the reported improvement in survival is the ability of the fiberoptic 
endoscope to detect recurrent disease early in its progression. The devel- 
opment of this instrument was considered by many panelists to be the 
mast significant change in colon cancer management from 1950 to 1982. 
Its effect on the latest published survival rates is unclear, however, 
since some panelists thought that it was not until late in the period that 
a large number of physicians became skilled in its use From these fmd- 
ings we conclude the following: 

l The divergent trends in incidence and mortality, combined with the 
changes in the management of the disease, suggest that there has been a 
real improvement in colon cancer survival rates. 

. , The absence of a therapeutic “breakthrough,” the failure to detect dis- 
ease earlier in its progression, and the continuingly significant number 
of patients for whom primary therapy fails suggest that the improvc- 
ment 1s small. 

The changes in disease management for colon cancer and their imphca- 
tions for survival, as well as the conclusions arrived at for colon cancer, 
also apply to cancer of the rectum. The two changes noted for cancer of 
the rectum, however, suggest two additional conclusions for this disease. 

l The advent and demonstrated effect of combined therapy, such as sur- 
gery with radiation and chemotherapy, are expected to improve the sur- 
vival of some small, but significant, group of patients with cancer of the 
rectum. However, this therapeutic approach 1s too recent to have lmph- 
cations for the latest published survival rates. 

. The new surgical procedures that allow some patients to retain their I 
anal sphincters result in a considerable improvement in the quality of 
survival for these patients. 

Endometrial Cancer 

I _ _ I_ ----~-_ 

OW.mictw 
- - 

As described in the previous section on cervical cancer, the uterus con- 
sists of both the cervix and the uterine corpus. The uterine corpus is 
covered with a lining referred to as the “endometrium,” where the vast 
majority of uterine tumors originate. To avoid confusion deriving from 
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the ambiguous term “uterine cancer,” we employ the more specific term, 
“endometrial cancer.” 

Most endometrial cancers are carcinomas, and the overwhelming 
majority are adenocarcinomas. Other carcinomas that occur are adeno- 
squamous and squamous. Less common are endometrial cancers 
showing characterlstms of both sarcomas and carcinomas (“mesodermal 
mixed tumors”). Pure sarcomas may also occur in the endometrium. 

Endometrlal carcmomas are one of the most prevalent forms of cancer 
in the female reproductive organs. Two characteristics of the disease 
explain why approximately 90 percent of these tumors are diagnosed 
while still m stage 1: (1) Even early endometrial cancer often results in 
vaginal bleeding and (2) women are predominantly at risk following 
menopause, when bleeding would otherwise serve as a clear danger 
signal. 

When the tumor is detected as early as stage 1, endometrial cancer is a 
highly curable disease, the percentage of survivors exceeding 90 per- 
cent Despite this good news, initial therapy fails for a small percentage 
of women (one estimate is 6 to 7 percent) and their diseases progress. 
This progression occurs with the invasion of surrounding tissues and 
organs and, eventually, metastasis to distant organs 

The risk factors for endometrlal cancer include obesity, hypertension, 
diabetes, and a history of menstrual irregularity. One other risk factor, 
estrogen, has been so strongly associated with elevated risk that the 
hormone, used as a treatment for hormonal imbalance, is now given 
with a progestational agent to reduce its carcinogenic potential. 

Disease Trends 

I 

I 

The incidence of endometrial carcinoma, using the broader category of 
cancer of the uterine corpus as an indicator, declined slightly between 
1960 and 1982. Mortality rates also declined, but more sharply. Survival 
rates, consistent with the greater decline m mortality than in incidence, 
rose from approximately 72 to 87 percent. 

The data on incidence, however, are questionable, for the reason men- 
tioned in our discussion of disease trends for cervical cancer: women 
who have had hysterectomies are not at risk of developing this cancer. 
In light of this problem, the more appropriate denommator would be the 
total number of women who have retained their uteruses. In not 
accounting for the true population at risk, incidence rates would be 
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biased if there were changes over time in the percentage of women who 
had hysterectomies. 

““* r _--mm”--- - 
Changes in Disease We summarize our findmgs on the major changes that have occurred m 

Management the management of endometrlal cancer in table 3.6. 

-* ,-“” -- II___ _I * - __(--I- - 

T’~‘ble 3.8: Changes in the Management of Endometrlal Cancer” * - __ - -__“-_ L” __---I- _- 
Arxaa 
Olbease 
de/tsctbn 

Change 
Earlrer detectlon of the 
disease 

Piptreatment Improved abrllty to 
etialuatlon rdentrfy women who 

are at high nsk for the 
farlure of rnitlal therapy 

treatment Ellmlnatlon of the 
radrcal hysterectomy 
as a surgrcal procedure 
for endometrial cancer 

Adoption of combrned 
modalrty therapy 
(surgery and radiation) 
as standard for treatrng 

Resson for change Consequences for survwal 
Other Reco 
xfactor i! 

nition of estrogen as Ee3 Since some of the women 
as led to closer might have had their cancers 

monrtonng of women who received 
estrogen therapy, which in turn has 

diagnosed at a later stage had they 

resulted In earlrer disease 
not been monltored, survrval might 
increase from these monltonng 

detection efforts, however, since 90 percent 
of women with disease are 
diagnosed early anyway, it IS 
unlikely that the monrtonng has led 
to dramatic survival rate 
improvement 

Other Recognltlon that a small 
Fntage of women for whom 

None One panelist stated that 
“Wecan now pretty well predict 

initial therapy continually fails led to who will fail but we don’t know 
research that identified their what to do about it” 
charactenstrcs 

Other Realrzation that survival 
.__ - --- -._ -- ~- 

None There IS no assumption that 
rates were equrvalent with theore-conservative procedure 
standard hysterectomy results in better survival rates 

Other Recognition that surgery 
and radiation improved survrval 
over surgery or radiation alone 

Unclear If widely adopted, this 
therapy would lead to real survival 
improvements, but the extent to 
which it has been adopted IS 

early disease unclear 

Other consequences 
None mentioned 

None mentioned 

-Reduced morbidity as 
a consequence of 
more-conservative 
surgery 
None mentroned 

dAn explanation of the terms used In this table appears in appendix IV 

- _ __- ___--_-- _-_* ----------_--~ - ~---_ 

.rvival Ihwsion There was sharp disagreement between the two panels that discussed 
c~ndomctrial cancer on the issue of whether survival rates have actually 
improved One group believed that there has been a real improvement, 
and that is has resulted primarily from the combined use of surgery and 
radlattlon therapy to treat early disease. The other panel agreed that thtl 
combined use of surgery and radiation is the optimal treatment for early 
disease (although whether radiation should be admuustered prior to or 
following surgery remams in question) and should achieve lmpresslve 
survival rates. They did not, however, believe that the potential of this 
therapeutic approach had been realized. 
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The general position the panelists took was that although most, if not 
all, patients with stage 1 endometrial cancer can be cured, treatment 
practice is highly varied and many patients continue to receive subop- 
timal therapies. The group members supporting the contention that sur- 
vival has improved based this view on data collected at their own 
institution, which has uniformly adopted combined surgery and radia- 
tion treatment, and did not address the question of how widely this 
therapy is applied at other institutions. From these findings we conclude 
the following: 

A treatment regimen is available that has the ability to yield survival 
rates higher than those provided by the treatments used in 1960. 
The extent to which this treatment is applied has been questioned and, 
consequently, so has the improvement in survival rates. If the use of the 
treatment is widespread, the improvement is real; rf only limited use of 
the treatment has been made, the improvement is artifactual. 
Improvements in the technology of radiation therapy have led to reduc- 
tions in side effects associated with such therapy and, consequently, 
have led to improved quality of survival. 

I 

q 

ead and Xeck Cancers 

dverview The oral cavity is the point of entry into the body of all our food. It is 
also a point of contact for many carcinogens and, consequently, cancers 
arise in this region with some frequency. It is estimated that approxi- 
mately 29,000 persons in the United States were diagnosed as having 
cancers of the oral cavity and pharynx m 1985. 

These cancers are difficult to discuss for a number of reasons. One 
problem is that the terminology used to describe this class of diseases 
varies considerably. Besides “oral cavity,” the terms “head and neck” 
and “buccal cavity” are also used to refer to the region. Each term 
refers to slightly different specific sites (for example, cancer of the eye 
is included in head and neck cancer but not in cancer of the oral or 
buccal cavity, whereas cancer of the tongue is included in all three 
terms), which makes comparisons of data series and research findings 
problematic. In our discussion, we use the term “head and neck cancer,” 
a term more expansive than our focus, which is on cancer of the upper 
aerodigestive tract. The specific diseases we include are cancers of the 
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lip, tongue, cheek, roof of the mouth, floor of the mouth, nasopharynx, 
hypopharynx, and oropharynx. 

Another problem in discussing these cancers is the diversity resulting 
from the abundance of specific primary sites. Although the over- 
whelming majority (approximately 90 percent) of cancers found in the 
head and neck are squamous-cell carcinomas, the natural histories, 
routes through which they spread, responsiveness to treatment, and 
prognoses vary considerably from one site to the next. For example, a 
tumor on the front part of the tongue differs considerably, because of a 
different pattern of invasion and operability, from a similar tumor on 
the back part of the tongue. Because of these differences, the statements 
that follow provide a general description of head and neck cancer rather 
than specific details applicable equally to all tumors of this region. 

In theory, head and neck cancers should be relatively easy to detect, 
since much of the region is readily visible. The reality, however, is that 
many patients continue to be diagnosed only after the disease is 
advanced. The mformation we gathered suggests that unlike many other 
cancers, these tumors did not exhibit a general trend toward earlier 
detection from 1950 to 1982. This lack of earlier detection is partly 
accounted for by the relatively unique composition of the population 
that falls victim to these diseases 

Two of the risk factors identified for head and neck cancer are tobacco 
and alcohol, which are thought to have a synergistic effect. It is not sur- 
prising that a significant number of head-and-neck cancer patients are 
individuals who consume both alcohol and tobacco at higher rates than 
the general public. According to our panels, the general disregard that 
these people display for their health serves as a major obstacle to earlier 
detection of head and neck tumors 

Cancers of the head and neck generally progress by invading sur- 
rounding tissue and then metastasizing to the lymph nodes in the neck. 
The route through which they spread is varied, because of the bones in 
the area, which are typically circumvented by the tumors. From the 
“cervical,” or neck, lymph nodes, the metastases eventually spread to 
distant organs. Therefore, the objectives of treatment for head and neck 
cancer are to achieve local control and to prevent them from spreading 
to the cervical lymph nodes, Unlike many other tumor types, for which 
preventing metastatic activity may be the primary goal, the local control 
of head and neck tumors is also critical, since the region plays an impor- 
tant role in many functions. That is, since eating and breathing are 
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essential for life, advanced cancers of this region that interfere with 
these activities can be lethal, even when there is no metastatic activity. 

One additional aspect of these cancers deserves mention. Whereas the 
effects of treatment for many cancers, such as breast, lung, colon, and 
prostate cancers, can be “covered up,” this is not true for head and neck 
cancers. The face, unlike other areas of the body, is clearly visible to 
everyone we meet and is generally not covered with clothing. This 
places an additional burden on the treating physicians to adopt thera- 
pies that will not disfigure their patients beyond a point that they are 
willing to accept. 

Disease Trends 
I 
/ 

Because of the problems in terminology and the diversity of specific dis- 
ease types in the category “head and neck cancer,” providing accurate 
and specific information on trends for this disease is difficult. In gen- 
eral, incidence and mortality rates for head and neck cancers remained 
relatively stable from 1960 to 1982. Reported survival rates improved 
somewhat, moving from approximately 45 to 55 percent. 

Clhanges in Disease We summarize our findings on the major changes that have occurred in 
Mlanagement the management of head and neck cancer in table 3.7. 

Table 3.7: Chanaer In the Manaaement of Head and Neck Cancers’ 
Arm Change Reason for change Consequences for survival Other consequences 
Treatment -- 

-- 
IncreasIng use of radlatlon Technological Improved Unclear The thought was that this new None mentloned 
therapy In comblnatlon raalatlonteXniques and therapeutic approach was beneficial in 

I with surgery for patients the recognition that that It reduced mortality from locally 
with locally advanced adding radiation therapy advanced disease, but at the same 
disease to surgery improves local time the experts were not sure that it 

tumor control and lowers “cured” patients, and the extent to 
I recurrence rates which this therapy was being used was 

also questioned 
Development of Improved Technological Real These techniques allow surgery, Significant improvement 
techniques for wentof Improved which has curative potential, to be In the quality of life for 
reconstructing and techniques for the performed on patients who previously 
rehabilitating patients who administration of therapy would not have been candidates 

patients undergoing 
surgery 

have undergone surgery because of the extreme disfigurement 
and disabllltv caused bv suraerv 

aAn explanahon of the terms used In this table appears In appendix IV 

f$urvival Discussion According to our expert panels, important advances have been made in 
the management of head and neck cancers since 1950. Perhaps most 
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prominent among these advances has been the developments in radia- 
tion therapy that have contributed to both extended survival and an 
improved quality of life for patients. Advances in surgery have also 
been made. In addition, the use of prosthetics to reconstruct the facial 
area and the ability to maintain the vocal and swallowing functions fol- 
lowing surgery have greatly improved the quality of survival. Despite 
these advances, however, the general sense of our panels was that there 
have been only marginal improvements in survival rates for patients 
with head and neck cancers. 

A number of factors were cited as possible explanations for why, in light 
of the advances, there has been so little improvement in survival rates. 
One major obstacle was thought to be the fact that so many of the vic- 
tims of these tumors do not seek medical attention early in the progres- 
sion of the disease. Another problem mentioned was the relative lack of 
expertise of many physicians in dealing with head and neck cancer, 
which may be a consequence of the infrequency with which these 
tumors are encountered. For evidence of this problem, one panelist pro- 
vided data showing that at major cancer centers, survival rates did in 
fact improve considerably between 1950 and 1986. Finally, the number 
of deaths caused by other diseases among head and neck cancer patients 
(including new cancer developing at other sites) was considered to be an 
important factor limiting the effect of the therapeutic advances. From 
these findings we conclude the followmg: 

9 There was, at best, only small improvement m patient survival for head 
and neck cancers from 1950 to 1982. 

. Improved surgical and radiation techniques have resulted in consider- 
able improvements in the quality of life for head and neck cancer 
patients. 

I 

The Leukemia 

_--~ _ 

0vt3%3w __ - The word “leukemia” is derived from the Greek words for white 
(“leukeos”) and blood (“haima”) and is used to describe a disease first 
discovered in 1845 m which the victims had such high levels of white 
blood cells (“leukocytes”) that their blood actually appeared white upon 
autopsy. Since that time, we have learned a great deal about this cancer 
of the blood, mcludmg the fact that the singular, “leukemia,” is prob- 
ably inappropriate, because many diseases are characterized by the 
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unrestricted proliferation of abnormal blood cells. Although these dis- 
eases share the characteristic of interfering with the critical functions 
performed by the blood, they differ in such important characteristics as 
rate of progression, types of blood cells affected, and responsiveness to 
treatment and prognosis. 

The primary distinction between the leukemias is based on the rates at 
which they progress. The acute leukemias, if untreated, are rapidly and 
invariably fatal, causing death in a matter of months from their diag- 
nosis. In contrast, the chronic leukemia victim can often live for a 
number of years before the disease results in death 

Chronic and acute leukemias differ in other ways, such as in the age 
groups affected by the diseases. Whereas acute leukemia strikes at 
almost any age, including small children, the chronic disorders tend to 
be concentrated among the elderly (the average age of victims is about 
60). Another important difference between the two diseases is that 
acute leukemms tend to be composed of poorly differentiated, immature 
cells, while chronic leukemias usually have cells that are fairly well dif- 
ferentiated and mature 

The leukemias are further categorized by the type of cells displaying 
abnormalities. Employing this criterion, along with that of the rate of 
progression, yields the following disease types: 

Acute leukemias 

Acute lymphocytic leukemia (ALL) 
Acute undifferentiated leukemia 
Acute differentiated myelogeneous leukemia 
Acute promyelocytic leukemia 
Acute myelomonocytic leukemia 
Acute monocytic leukemia (AML) 
Acute erythroleukemia 
Acute megakaryoblastic leukemia 

Chronic leukemias 

. Chronic myelocytic or granulocytic leukemia (CML) 
l Chronic lymphocytic leukemia 

The complexity of the leukemias does not end (indeed, it only begins) 
here. Recent advances in histochemistry and cytogenetics demonstrate 
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that the surface chemistry and genetic composition of leukemic cells 
vary even within a single disease type. For example, current belief is 
that there are at least five different forms of ALL, each of which might 
merit consideration as a distinct disease type. Our intent, however, is to 
provide not a comprehensive review of everything that is currently 
known about the leukemias but, rather, a general overview. Toward this 
end, we focus our attention on the three general types of leukemia that 
occur with the greatest frequency: AIL, AMI,, and CMI,. Chronic lympho- 
cytic leukemia is omitted from the discussion because evidence suggests 
that it is more accurately classified as a form of lymphoma. 

ALL is the most common form of cancer among children, with a concen- 
tration of cases among children younger than 10 and a peak in incidence 
in children 2 to 4 years of age It is a rapidly progressing cancer; if 
untreated, it typically causes death by interfering with the body’s 
ability to deal with infection and bleeding. The symptoms include pallor, 
fatigue, bone pain, bruising, and an inordinate number of infections or 
prolonged duration of infection. An initial diagnosis of leukemia can be 
rendered by the examination of a blood sample, a definitive diagnosis by 
a bone-marrow aspirate. 

Treatment of childhood ALL is generally provided in two stages The 
induction stage involves high-dose combination chemotherapy, in which 
the goal is to achieve complete remission of the disease. This is followed 
by maintenance chemotherapy, the second stage, which is given on an 
outpatient basis over a number of years. In addition, since the involve- 
ment of the central nervous system is a danger in children suffering 
from ALL, the cranium is often irradiated to prevent such involvement. 
Complete remission can now be achieved through induction therapy in 
about 90 percent of cases. The problem that remains with the disease is 
in treating relapses effectively. b 

The most common form of leukemia among adults is AML. Similar to ALL, 
it is a rapidly progressing disease that inhibits the body’s ability to fight 
infection. Because it strikes the cells that assist m the clottmg of blood, 
it frequently results in bleeding and internal hemorrhages Treatment, is 
generally similar to ALL, although it adds a consolidation phase 
involving moderate doses of chemotherapy followmg the high-dose 
induction phase The complete remission rate for adults with AMI. is 
lower than that for adults with AIL and, consequently, the prognosis for 
the disease is poorer. 
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Approximately 1 of every 6 leukemia patients is afflicted with CML. The 
disease strikes ages 40 to 65 with the greatest frequency. Symptoms of 
CML, like the disease itself, develop slowly and include weight loss, fever, 
and fatigue. The danger from CML occurs during the transition from its 
chronic phase to an acute “blast crisis”-that is, bone-marrow failure. 
During the blast crisis, symptoms include increased frequency of infec- 
tion and abnormal levels of bruising and bleeding. Treatment of CML 

includes maintenance therapy, usually in the form of chemotherapy or 
radiation, and bone marrow transplants. The transplants are the most 
effective if carried out while the patient is in the chronic phase of the 
disease. This procedure involves identification of a suitable donor, radi- 
ation to kill the bone marrow of the recipient, and the actual transplan- 
tation. It is dangerous, and not all patients are eligible, for reasons that 
are described in the survival discussion. 

Risk factors for the leukemias have been studied extensively. Among 
the factors implicated most strongly as increasing an individual’s risk 
are radiation, benzene, and certain chemotherapeutic agents used in the 
treatment of other cancers. Although certain viruses have been shown 
to cause leukemia in some animals, no causal link between viruses and 
the vast maJority of human leukemias has been established. 

Dwease Trends The incidence of leukemias increased slightly for males from 1950 to 
1970 and remained stable for females. From 1974 to 1983, however, 
there was a decrease in incidence in all categories (white males, white 
females, black males, and black females). Consistent with a decreasing 
mortality rate between 1950 and 1982, survival rates improved. 
Whereas a little less than 10 percent of leukemia patients lived for 5 
years in 1950, by 1982 this figure had climbed to close to 30 percent. 

Caution should be exercised in interpreting these numbers, because they 
combine diseases with different patterns. For example, despite the 
overall decrease in leukemias recently, some of the experts who partici- 
pated in the study believed that incidence data may be biased because of 
changes in detection practices for the chronic leukemias. 

Changes in Disease 
btanagement 

We summarize our findings on the major changes that have occurred in 
the management of the leukemias in table 3.8. 
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Table 3.8: Changes in the Management of the Leukemtas’ _I_- _-I_ - “__ -_ ----- - 
Area Change 
dlseasb Chronic leukemlas are 
detection being detected earlier 

Pretreatment Improved 
evaluat4on catugonzatlon of 

diseases under the 
term “leukemia” 

Greater understanding 
of prognostic factors 

Sreatment Development of 
chemotherapeutic 
regimens 

Development of 
allogenelc bone 
transplantation 

m blood tests are Performed 
-None The one therapy with - - 

curative Dotential for chronic 

Reason for change Consequences for survival Other consequences 
Other Increased f&&ency with 

-_-- ..- 
- -- None mentioned 

has led to more coincidental 
diagnoses 

Technological Advances In -- 
histochemistry and cytogenetics 
have allowed for a more precise 
dlstlnctlon between disease types 
and subtypes 

Other F&ilngs from-the numerous 
?%$a1 trials and research 
protocols have provided insight 
into which patients are likely to 
respond or not respond to 
therapies 

Technological ldentlflcatlon of a 
vaiiety @%toxlc agents that are 
effective in achieving remission of 
disease 

Technological Improved radiation 
technology7lood support, and 
understanding of immunologrcal 
processes have made the 
procedure possible 

leukemia’, bone-marrow 
transplantation, is more effective 
the earlier it IS performed, but this 
therapy IS too recent to have 
affected the latest published rates _____ --_. 
Real -improved ability to categorize 
%?i;ases has led to better 
targeting of therapeutic 
interventions 

& Although patients who-&i 
not respond to available therapies 
can now be Identified, little can be 
done to help them 

Real The multiphase regimens 
have been proven effective In the 
treatment of acute leukemias and 
have actually achieved cures In 
many cases 

None The procedure has been 
proven effective in the treatment of 
chronic leukemias and acute 
leukemias that fail initial therapy, 
however, transplantation IS suitable 
for only a very small percentage of 
leukemia patients and IS performed 
too Infrequently to have affected 
the latest published survival rates 

Improved - 
understanding of the 
differences between 
leukemias promises a 
better understanding of 
disease etiology 

None mentioned 

None mentioned 

None mentioned 

IiAn explanation of the terms used In this table appears In appendix IV 

_-- _ _ _ -__ _-__-__--_-I ____ _______--~- _-~ ~----- b 

Survival I)iseussion All the participants in the leukemia dlscussrons belluved that there was 
a real improvement m patient survival from 1$X30 to 1982. This 
improvement, though, was not considered to be uniform for all diseases 
mcluded m the category “leukemia,” Survival rates increased most dra- 
matically for childhood ALL, which was transformed from an rnvarlably 
fatal disease to one in which cures can be achieved in a majority of 
cases. Although precise figures were not cited, the panels believed that 
the overall C-year survival rate of 40 percent cited for acute leukemlas 
was probably too low for children with ALI, but overestimated the sur- 
vlval of adults suffering from the acute leukemlas. Nonetheless, even 
for adults, the improvement in survival was considered to be real. 
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These survival improvements in the acute leukemias came primarily as 
a result of the introduction of chemotherapeutic regimens. The gains 
have been greater for childhood diseases for two reasons: the complete 
remission rates from the induction phase of therapy are considerably 
greater for children than for adults, and adults tend to relapse at higher 
rates than children. 

With respect to the chronic leukemias, it is unclear whether there has 
been any real increase in survival rates. The one curative therapy for 
these diseases, bone-marrow transplantation, was not considered to 
have had a major effect because the procedure is suitable for only a 
small segment of the population of chronic leukemia patients-those 
under the age of 60 who have suitable donors. From these findings, we 
conclude the following: 

There was a real improvement m survival rates for the leukemias from 
1960 to 1982. 
The improvement was greatest and the most dramatic for childhood vic- 
tims with ALL. 
There was improvement, although more modest, for adults suffering 
from acute leukemias. 
The improvements in survival came primarily as a result of the advent 
of effective chemotherapy. 
It is unclear whether any survival gains occurred for the chronic forms 
of leukemia. 

Lung Cancer 

Overview 
I / 

I 

Of all cancers, those of the lung are by far the most prevalent. In 1985, 
approximately 144,000 new cases of lung cancer were diagnosed in the 
United States, and roughly 126,000 deaths were caused by the disease. 
Similar to cancers that strike many other organs, tumors of the lung are 
not homogeneous; there are a dozen or more variants. Many are rela- 
tively rare, more than 90 percent of all cases accounted for by the four 
most prevalent diseases: 

l adenocarcinoma (ADC), 
. large-cell carcinoma (Lee), 
. small-cell (or “oat-cell”) carcinoma (see), and 
. squamous-cell carcinoma (sqc) 
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We restrict the dlscusslon to these four types of lung cancer. 

Although the exact developmental path taken by lung cancers 1s not 
well understood, we do know some things about the progression of these 
diseases. Both squamous-cell and small-cell cancers tend to arise m cen- 
tral locations, while adenocarcinomas and large-cell carcinomas usually 
occur in peripheral regions of the lungs Squamous-cell carcmoma IS 
thought to be preceded by many years of premalignant changes m the 
lining of the lungs; small-cell carcinoma grows so rapidly that few 
patients are discovered before symptoms develop. All four cancers can 
metastasize, although they do so at seemingly different rates and to dif- 
ferent locations. Squamous-cell tumors display the least metastatic 
activity of the four cancers and, when metastases occur, frequent loca- 
tions of such activity are the regional lymph nodes and bone. Adenocar- 
cmomas and large-cell cancers metastasize regularly and attack the 
brain, liver, and bone marrow, among other sites. Small-cell cancers 
seem the most virulent of all lung tumors in terms of metastatlc 
potential. 

The early symptoms of lung cancers may include persistent cough, blood 
in the sputum, and chronic chest pain. Unfortunately, most tumors 
remain asymptomatlc throughout their developmental stages, so that by 
the time symptoms appear, the patients are often found to have 
advanced, incurable disease. Less than half the patients with lung 
cancer are diagnosed sufficiently early to allow for surgery. 

The initial detection of lung cancer most often occurs by a chest x-ray 
Other diagnostic procedures include the examination of the sputum to 
see if malignant cells are present (sputum cytology) and visual inspec- 
tion through bronchoscopy or thoracoscopy. The objectives of these pro- 
cedures are to determine (1) the type of tumor present, (2) the exact II 
location of the tumor, and (3) the extent and location of metastatlc 
activity. These pieces of information are critical in formulating a treat- 
ment plan. The tumor type has to be known, since small-cell carcinoma 
is the only one for which chemotherapy has been shown to have cura- 
tive potential. For the three other cancers, surgery is the only treatment 
that offers any real hope of cure, and information is required on the 
extent of the tumor to determine if surgery 1s possible. 

Exposure to a number of environmental factors such as air pollutants, 
radiation, radon, and asbestos increases an individual’s risk of getting 
lung cancer However, all identified risk factors pale by comparison 
with the dangers posed by cigarette smoking. Although debate still goes 
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on, the surgeon general of the United States has stated that cigarette 
smoking causes lung cancer. 

Disease Trends 

I 
I 
I 
I 

In the twentieth century, the United States has experienced what can be 
best described as an epidemic of lung cancer. Until very recently, the 
incidence and mortality rates have risen steadily every year. The magni- 
tude of this increase is apparent when one considers that in 1912, only 
374 cases of lung cancer were identified through a review of the world 
literature, whereas now more than 100,000 deaths result from the dis- 
ease annually in the United States. In the 1970’s, the death rate rose by 
60 percent for men and 260 percent for women. The only hopeful sign 
for the incidence of lung cancer has come recently, with the first 
decrease in the number of men getting the disease. For women, however, 
the incidence continues to increase steadily. These divergent trends 
have been explained by differences in smoking habits, men cutting back 
and women continuing to smoke. Reported survival rates improved 
between 1960 and 1982, but even by 1982, only about 1 of every 9 lung 
cancer patients was expected to survive for 5 years. 

Changes in Disease We summarize our findings on the major changes that have occurred in 

Management the management of lung cancer in table 3.9. 
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Table 3.9: Changes in the Management of Lung Cancels *1-“.*e 
Area 
Olsease 
detection 

F/retreatment 
rivaluat(on 

ireatment 

Change 
Earlrer detectron of 
tumors, especrally for 
ADC, LCC, and SQC 

More accurate 
classrflcatron of 
patrents into stages 

More-aggressrve 
radration therapy for 
ADC, LCC, and SQC 
patrents 

Surgery performed 
on patrents who were 
formerly consrdered 
ineligible for surgery 

The availabilrty of 
chemotherapeutrc 

Reason for change Consequences for rurvival Other consequences _- _-- --_ __.-__ - - -- _-- -_-- --.- _ _____ _ _------ ~_---- - 
Other More people havrng more Unclear Earlier detection None mentioned 
mnt contact with shoulahave improved survrval 
physicians for surgically curable cancers, 

but experts are not sure that 
this trend IS strong enough to 
have signrfrcantly affected 
survival rates _--- -- 

Technological and attrtudrnal 
_ - _-_ ----_---- --. _-----.-_-~~_ ~.___ .-_. 

I%FXZFtnive 
Artifactual More precision In Improved ability to accurately 
classifying patients results In identrfy patrents with 

improved the ability to detect survival improvements stage by 
distant metastases, physrcians stage as a result of stage- 

metastases, for whom surgery 
cannot be effective, should 

have also become increasingly 
aware of the importance of 

migration bras, this form of bias Improve their quality of survival 
does not affect survival rates for by avoiding morbid and 

rdentrfyrng the correct stages of all patients combined inevitably futile treatments 
patients 

Other Results of &rcal tnals-- Real Since radiation can cure a None mentioned 
haveshown radiation therapy small group of patients who 
effective in extending survival would have died without such 
for some patrents therapy, overall survrval rates 

should have improved slightly -_---_--..-_ _-- _-. _.- __- --- _- -. __ 
Technologidal improvements~ -Beal-Survival should have None mentioned 
surgicale%iiques and improved as a result of curing 
support mechanrsms some patients with surgery, 

pnmanly those with stage 3 
nonsmall-cell cancers _ -___ -_ - -_. _-_.- - ------ -- -- _ - 

Other Clrnical trial results have w By achieving 5-year None mentioned 
8i%% that chemotherapy has .I -^- survival for approximately 10 --- 

treatment regimens 
for SCC patients 

curative potential tar XX percent ot XX patients, all ot 
whom would have probably 
died of their disease, overall 
survival should have increased 

aAn explanatron of the terms used In this table appears In appendix IV 

_I - - I -  _ - -  _----~~-~-~- 

Survival Mscussion 130th groups with whom we discussed lung cancer believed that there 
was a real improvement in patient survival between 1950 and 1982. The 
major advances contributing to this improvement, however, came for 
specific subsets of lung cancer patients. Perhaps the most dramatic was 
the advent of chemotherapeutic regimens for victims of small-cell carci- 
noma. Whereas this disease was invariably fatal in 1950, by 1982, about 
8 to 10 percent of small-cell cancer patients lived for 5 years. Improve- 
ments in surgical techniques also occurred, expanding the pool of 
patients whose tumors are considered operable. These improvements 
have had the greatest relevance for patients with the three nonsmall-cell 
cancer types, primarily those with extensive, nonmetastatic, stage 3 dis- 
ease. Other changes in disease management include a trend toward ear- 
lier detection and more aggressive and effective radiation therapy. 
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In evaluating these changes, it must be remembered that the over- 
whelming majority of lung cancer patients die of their diseases within a 
relatively short time. This is because the improvements have been rele- 
vant for only small subsets of the total lung cancer population. For 
example, the chemotherapy cures for small-cell cancer affect only about 
one and a half percent of the total lung cancer population (that is, 16 
percent of all lung cancer patients have small-cell cancer, and within 
this group, only 10 percent are cured by chemotherapy). It should be 
mentioned that given the large number of people with lung cancer, these 
small percentages can translate into significant numbers in absolute 
terms: 1.6 percent of 126,000 means that more than 1,800 lung cancer 
patients live 6 years after diagnosis. Finally, some of the experts 
expressed the belief that current care is not optimal m that, even with 
the available treatment technologies, survival rates could be higher if 
these treatments were applied more appropriately. From these findings 
we conclude the following: 

l There has been a real improvement in survival for selected groups of 
lung cancer patients. 

l Even within the groups that have benefited from changes in the man- 
agement of lung cancer, the majority of patients die of their diseases. 

l Improved procedures for classifying patients in stages have allowed us 
to avoid inevitably futile surgery for specific patients, thereby 
improving their quality of survival. 

We would be remiss if we did not add a postscript to this review of lung 
cancer. Both the panels on lung cancer and those discussing other cancer 
types strongly urged that some action be taken to curtail cigarette 
smoking. As one panelist stated, 

“Until we start to do something about [smokmg] m this perhaps most preventable of I 
all malignancies, [we] will have to chip away a percentage point at a time But it IS 
something that could be done better by a comprehensive anti-smoking pohcy.” 

N&-Hodgkin’s 
Lymphoma 

Oh-view The lymphatic system is an integral component of the body’s ability to 
identify and destroy infectious and other foreign agents, It does so by 
producing special cells that attack intruders. These cells circulate 
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around the body in a clear fluid (“lymph”), which travels in specially 
designated vessels. Interspersed along the path of these vessels, which 
are to lymph what veins and arteries are to blood, lie small glands 
(“lymph nodes”) that serve as filters to remove impurities from the 
lymph. One manifestation of the lymphatic system at work that we are 
all familiar with is the feeling of “swollen glands” (which are actually 
lymph nodes) that we may have m our necks during illness. 

Cancers of the lymphatic system are known as “lymphomas” and they 
constitute a heterogeneous group of diseases. One form of lymphoma, 
Hodgkin’s disease, is considered sufficiently different to be dealt with 
separately in the presentation of incidence, mortality, and survival sta- 
tistics, and it is excluded from the discussion that follows The 
remaining lymphomas are referred to by the somewhat clumsy term 
“non-Hodgkin’s lymphomas” (NIIL). 

The categorization of non-Hodgkin’s lymphomas has changed consider- 
ably in recent decades. The traditional categories of lymphosarcoma, 
reticulum cell sarcoma, and giant follicular lymphoma have been gener- 
ally abandoned The most widely used taxonomy, proposed in 1966 and 
modified in 1966, is known as the “Rappaport classlfrcation.” Although 
this schema is widely accepted, it is already somewhat outdated and is 
increasingly being replaced by a taxonomy known as the “working for- 
mulation” The Rappaport classification does serve, however, to show 
how varied the class “NIIL” really is. 

Rappaport classification of NEIL -“. - 

Nodular lymphocytic well-differentiated lymphoma 
Nodular lymphocytic poorly differentiated lymphoma 
Nodular histiocytic lymphoma 
Nodular mixed histiocytic-lymphocytic lymphoma 
Diffuse lymphocytic well-differentiated lymphoma 
Diffuse lymphocytic poorly differentiated lymphoma 
Diffuse histiocytic lymphoma 
Diffuse undifferentiated (non-Burkitt) lymphoma 

As can be seen, the lymphomas are classified by employing three dimen- 
sions: pattern of involvement (nodular or diffuse), cellular type (lym- 
phocyte, histiocyte, or mixed), and cell grade (well, poorly, or 
undifferentiated). The differences between the various NIILS are signifi- 
cant in that they have implications for disease progression, responsive- 
ness to treatment, and, consequently, for both prognosis and survival. 

Page 70 GAO/PEMD437-13 Progress in Extending Survival From 1950 to 1982 



Chapter 3 
Changes in Cancer Management From 1950 
to 1982 

Unlike Hodgkin’s disease, which usually involves an orderly disease pro- 
gression, NHL does not spread in a regular pattern. NHL tumors, com- 
posed of congregations of malignant lymphatic cells, can appear initially 
almost anywhere in the body. Furthermore, the irregular disease pro- 
gression (or, more to the point, the current lack of understanding of its 
progression) presents problems for diagnosticians, who often disagree in 
distinguishing one type of NHL from another, in determining whether a 
tumor is an NHL or a carcinoma, and even in classifying cells as malig- 
nant or benign. 

NHL patients usually have advanced disease at the time of diagnosis 
This does not present the problem that it does with the carcinomas in 
that, unlike carcinomas, NHL is often curable at an advanced stage. How- 
ever, as with carcinomas, the prognosis is better for patients in the ear- 
lier stages of the disease. 

Both radiation and chemotherapy demonstrate potential for curing NHL 
Their effectiveness varies, depending upon the disease type and stage, 
and, in light of the differences within NHL, considerable expertise is 
required to determine the most effective treatment. Surgery plays a rel- 
atively minor role in the management of NHL compared to carcinomas. 

A number of factors, including occupational exposures, radiation, diet, 
and infectious agents, have been explored as potential risk factors for 
NHL, but no definitive causal relationship has been established. Problems 
with the immune system, either congenital or drug- or disease-induced, 
do increase the risks for getting some forms of NHL. In addition, age is 
associated with NHL in that a considerable number of patients are chil- 
dren and young adults, although the relationship is not as clear as it is 
with most of the carcinomas. 

D i sease Trends The incidence of NHL increased in the United States from 1950 to 1982, 
the greatest increases occurring among black females, among whom the 
incidence rate almost doubled from 1974 to 1983. Mortality rates also 
increased, although the rise was less than for incidence rates. Consistent 
with the different rates of increase in incidence and mortality, survival 
rates improved. Whereas less than one third of NHL patients in 1950 
lived for 5 years, by 1982, nearly half lived that long from the time of 
diagnosis. 
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Cljanges in Disease We summarize our findings on the major changes that have occurred in 

Management the management of non-Hodgkin’s lymphoma in table 3.10. 

T@b,/z &l$~Changes tn the Managsmant af Non-Hodgkin’s Lymphoma’ 
AWN Change Reason for change Consequences for survival Other consequences 
Prebeatment More prac~sa 

_- _ _. .------ ------. _ _ - 
Other Better understanding of Real With an understanding of Knowledge bf progiosilc 

eva/luation classlflcatlon i%‘6iir basis of disease origin %iikh disease types wIthin factors has allowed 
specific patient types have poor identlflcation of the patients 
prognoses, physicians can requiring less-aggressive 
adopt aggressive therapies with therapies in order to survive, 
curative potential, thereby more conservative methods (for 
extending survival example, simply monitonng 

disease progression in some 
Instances), Improve the quality 
of survival by reducing 
morbidity associated with 
treatment .-_ -----I _ __-_~ -...- ---. - - 

Delineation of more Other With more.precise Real Same as above Same as above 
prognostlc factors %ii%flcatlon, data more clearly - 

Indicate the notable prognostic 
factors 

friatment 
_-.- -- -- ---- ~_-_ _ - 

The availabilty of Technological, Better radiation Real Combined therapy has None mentioned 
comblnod radiation %i%%?%iihe recognltlon that been demonstrated to Improve 
and chemotherapy the two treatment modalities survival in some patients 

are more effective together than 
either IS alone for some patients 

Increasing use of Technological- Develop6ent of 
-.-- 

&-ThE &%&$~gshavebeen None mentioned 
chemotherapy in ii?%???h%iotherapeutic demonstrated to have curative 
treatment a 

P 
ants with proven potential and their application 

e fectlveness should have extended the 
survival of patients 

‘An explanation of the terms used in this table appears In appendix IV 

- 1 ~11 _- --- ------ 

Shrvival Ikxussion 130th of our panels on NIIL believed that there was a real and sigmficant 
improvement in patient survival from 1950 to 1982 The changes listed I 
in table 3.10 show that our understanding of these diseases has 
increased and that effective therapies were developed during this 
period. This is not to say that NHL has been conquered; it should be rec- 
ognized that approximately half of NHL patients die of their disease. 
IIowever, this is a considerable improvement over the time when many 
forms of NIIL were invariably and rapidly fatal. From these findings we 
conclude the following: 

. There was a real improvement in NHL patient survival from 1950 to 
1982 

l This improvement resulted from the combination of a better under- 
standmg of the diseases and the development of effective therapies 
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l Increased understanding has led to more appropriate treatment plan- 
ning, which, in turn, has improved the quality of survival for some NHL 

patients. 

Piostate Cancer 

04erview The prostate is the gland that produces the milky fluid that is part of 
semen. It is subject to a variety of conditions, including enlargement and 
both benign and malignant tumors, Prostatic cancer, typically adenocar- 
cinema, caused the deaths of approximately 26,000 men in the United 
States in 1986. 

Because the prostate surrounds the urethra, the tube that carries urine 
from the bladder to the opening of the penis, the earliest symptoms of 
prostate cancer are often problems with urination, such as obstructed 
flow or frequency When such symptoms appear, physicians perform a 
digital rectal examination. In addition, when an obstruction of the ure- 
thra exists, either as a result of an obstructing cancer or because of 
other conditions, a “transurethral resection” is performed. This mvolves 
the insertion of an instrument mto the urethra in order to remove 
enlarged prostate tissue, some of which may contain cancer, thus 
allowing an easier flow of urine. In the transurethral resection, a sample 
of cells is examined by a pathologist to determine whether malignant 
cells are present. 

A study of 114 cases of prostate cancer conducted m 1888 revealed that 
the disease is rapidly fatal, survival from the time of diagnosis ranging 
from 3 months to a maximum of 5 years. Beginning m the early 1960’s, h 
however, one cancer center studied a group of prostate cancer patients 
for intervals ranging from 2 to 20 years and found that two thirds of 
them did not exhibit any signs of disease progression. 

These seemingly contradictory data suggest that prostate cancer has 
two rather distmct manifestations. One form of the disease is fairly typ- 
ical of most carcinomas in that malignant cells invade surrounding 
tissue, metastasize to regional lymph nodes, and eventually spread to 
distant organs, causing death. It is also clear that m other cases, the 
malignancy remains m a preclimcal phase for such a lengthy time that 
the patient dies of other causes before a tumor becomes apparent 
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The existence of tumors that progress at different rates is certainly not 
unique to prostate cancer, nor are malignancies unique that can be char- 
acterized as essentially indolent. What is unique about prostate cancer is 
the prevalence of the indolent manifestation of the disease. It is esti- 
mated that the 26,000 men who die of the disease annually represent 
less than 1 percent of the population who have malignant cells in the 
gland. That large numbers of men who have prostate cancer may never 
show any symptoms of the disease has important implications for 
understanding survival rate trends. These implications are presented in 
the survival discussion for prostate cancer. 

The primary risk factor for prostate cancer is age, the disease almost 
invariably occurring in males past the age of 60 and increasing in inci- 
dence steadily from that point. Race is also a risk factor, black Ameri- 
cans having the highest mcidence rate of prostate cancer m the world. 

--_ mm-fp 

ISisease Trends The incidence of prostate cancer increased steadily from 1950 to 1982 
Overall mortality rates, despite an increase among blacks, have 
remained relatively stable. Consistent with these trends, survival rates 
have improved. The magnitude of the improvement, increasing from 43 
to 71 percent, was the largest for all the carcinomas included in our 
review. 

e.y”-“” 

Changes in Disease! 
Management 

We summarize our findings on the major changes that have occurred in 
the management of prostate cancer in table 3.11. 
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lablp 3.11: Changes in the Management of Prostate Cancels 
Area Change 
D~reisse - 

_ -.-.-- 
‘Earlier-detection 

detdction the disease 

Reason for change --- --- 
of Other A general increase In 

;pliiJEiTTc contact with the health 
care system 

Freltreatnknt 
eva uation 

I_ -_--.- 
More ireclse 
classification of 

Other Recognltlon that some 

patients into stagesb 
mts In the early stages of 
cancer have excellent 
prognoses whereas others have 
poorer prognoses 

Consequences for survival Other consequences 
Earlier detection Unclear None mentioned 

should improve survival rates, 
since disease IS more treatable 
in earlier stages, the trend 
toward earlier detection, 
however, also can result In 
artlfactual Increase throuah 
lead-time bias 
Real Identifying patients with 
ay disease who have poorer 

Identifying patients with 
excellent prognoses, many of 

prognoses allows the adoption whom do not require treatment, 
of more-ag ressive therapies, 

a 
avoids unnecessary treatment 

improving t e survival rates 
Real Identifying patients with 
poorer prognoses allows the 

ldentifylng patients who do not 
require treatment avoids 

Better understanding Other Research findings 
of prognostlc factors demonstrated the utility of 

prostatic acid phosphatase and 
other factors for determining 
prognosis 

--Decr&sing use of 
dlethylstllbestrol 

Other Recognition that DES - 
ii%i%to cardiovascular 

(DES) as a form of complications 
hormonal therapy 

.- _. _ ~-.-- - -_ ------- ~I_ __- 
lncreasin 

P 
use of Technological Development of 

lnterstltla radiation improved techniques for the 
therapy administration of this therapy 

Ability to retain Technological Development of 
potency for patients i?i%‘%newsurg~l procedure 
undergoing 
c3rostatectomv 

adoption of more-aggressive 
therapies, thereby improving 
the survival rates 

unnecessary treatment 

Real The lessened use of DES None mentioned 
should have improved survival 
by decreasing the number of 
deaths caused by the treatment 
itself 

Real Since radiation has been None mentioned 
shown to cure some patients, 
better delivery mechanisms that 
allow for greater employment of 
this therapy should have 
improved the survival rates of 
some oattents 

None The procedure IS not 
assumed to improve survival 
over standard prostatectomy 

By alloving surgical patients to 
remain potent, the procedure 
will improve the quality of their 
survival 

aAn explanation of the terms used In this table appears In appendix IV 

‘Stages for prostate cancer are A, 6, C, and D 

Survival Discussion 
j 
1 

As one author states, “the problem of distinguishing facts from artifacts 
of data collection is constantly with us. This problem appears to be 
greater [for prostate cancerJ than for most cancers.“7 A number of fac- 
tors make the interpretation of survival rate trends especially difficult 
for this disease. 

‘1’ Greenwald, “Prostate,” m D Schottenfeld and J F Fraumeru, Jr (eds ), Cancer Epldenuology and - - 
Prevention (Philadelphia W. B Saunders Co, 1982), p 939 
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One problem is the inappropriateness of the most commonly reported 
interval for survival rates, 5 years, A study by the Veterans Admnustra- 
tion showed that untreated stage B prostate cancer patients had a 
median survival of 7.7 years. This and the even longer survival for 
untreated stage A patients make the utility of a b-year interval for 
detecting changes in survival questionable. Another study of patients 
with cancerous lymph nodes who had survived for 6 years showed that 
it is impossible to determine whether survival is a benefit of treatment 
or a consequence of slow tumor progression. 

The major problem with determining how “real” the reported improve- 
ments in survival rates for this disease are is the prevalence of an indo- 
lent form of prostate cancer. If estimates of the prevalence of this 
disease come even close to being accurate, reported survival rate 
improvements are misleading. This is because m 1960, a large number of 
patients were diagnosed, from their symptoms, as having prostate 
cancer. Since many of these symptoms (for example, back pain, enlarge- 
ment of the gland, and bleeding from the penis) occur when the cancer is 
relatively advanced, we could reasonably conclude that these patients 
had the more aggressive form of prostate cancer Since then, the contact 
of the general public with the health care community has increased, and 
many men are now diagnosed as having prostate cancer coincidentally 
(for example, during transurethral resections to widen the urethra, 
which gets narrower as a natural consequence of aging). Furthermore, 
given the prevalence of the indolent form of the disease, it is justifiable 
to conclude that a large percentage of these coincidentally diagnosed 
cases would have excellent 5-year prognoses, even if left untreated. Fol- 
lowing this line of reasoning, the increasing number of cases of 
presymptomatic disease would improve 5-year survival rates, even 
without improvements in treatment. That this has, in fact, occurred is 
attested to by the steadily increasing incidence rates and the relatively 
stable mortality rates. 

Nonetheless, as table 3.11 indicates, some changes were thought by our 
panels to have led to actual improvements in survival rates. From these 
findings, we conclude the following: 

l There was real improvement m prostate cancer patient survival from 
1950 to 1982. 

. The improvement was primarily because of an mcreased undcrstandmg 
of which patients would benefit from more aggressive therapies. 

9 A large percentage, if not most, of the reported improvement resulted 
from length-time bias. 

Y 
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l The ability to identify patients who have excellent prognoses with 
greater certainty has allowed for a more conservative therapeutic 
approach, thereby reducing the side effects associated with treatment, 

Sdmach Cancer 

Overview The stomach is the organ that lies between the esophagus and the small 
intestine and is the first stop for food as it moves through the digestive 
system. Stomach, or “gastric,” cancers usually arise in its lining and are 
therefore classified as carcinomas. As in carcinomas that affect other 
organs, it is believed that the normal epithelial cells constituting the 
stomach lining undergo a series of changes in their progression to malig- 
nant cells; some believe that this progression may take as long as 20 
years. The intermediary points in this movement from normal to malig- 
nant cells manifest themselves as cells of varying degrees of dysplasia, 
or abnormality. Relatively little is known of the natural history of 
stomach dysplasia and, consequently, no consensus exists on how to 
manage this condition. 

A major problem with gastric carcinoma is that the disease may remain 
asymptomatic until it is advanced. In addition, many of the early symp- 
toms-indigestion, belching, and loss of appetite-are also symptoms of 
minor digestive problems and so are easily overlooked. Because of this, 
the disease IS rarely detected in its earliest stages and almost two thirds 
of the diagnosed cases have advanced beyond the point at which cura- 
tive surgery can be performed 

Gastric carcinoma progresses by moving into and through the stomach I 
wall to adjacent organs and eventually metastasizes to distant organs. 
As with other cancers, the further the tumor is along m the progression, 
the poorer the prognosis is for the patient However, unlike some can- 
cers (for example, breast and bladder cancers) even localized gastric 
cancer may be too far advanced to be successfully treated by surgery. 

Risk factors for the disease include digestive disorders, heredity, sex 
(males are twice as likely to develop gastric cancer), and dietary habits. 
The latter category is not well understood, but studies suggest that high 
intake of salt and complex carbohydrates may contribute to the devel- 
opment of the disease. 
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Disease Trends In 1930, gastric cancer was the leading cause of cancer deaths among 
men in the IJnited States and ranked third as a cause of cancer mortality 
for women. Since then, both incidence and mortality rates have dropped 
precipitously and in parallel. Survival rates have improved only slightly, 
increasing from approximately 12 percent to a little more than 15 per- 
cent. This improvement, although small, is inconsistent with the parallel 
incidence and mortality trends. 

--““--__“.” -- -~~~ - ~-- 
Changes in Disease We summarize our findings on the major changes that have occurred m 

N anagement the management of stomach cancer in table 3.12. 

*able 3.12: Changes in the Management of Stomach Cancer* _/-_(I- --- 
Arsa Change Reason for change 
frsatment Loss ag resolve 

9 
- AttWdmal Recognltlon that 

surgery or patients 
with advanced 

aggressive surgery did not 
Improve survival but was 

disease associated with considerable 
morbidity 

Advent of Technological Studies 
chemotherapeutic demonstram that 
regimens chemotherapy has benefits as 

palliatlve treatment 

Consequences for survival Other consequences 
None Less-aggressive surgery 
snot Improve survival but will 

Improved quallty of survival for 
patients as a result of reduced 

simply reduce morbidity morbldlty 

__ -- -..-- _... -~ 
None In latest studies, the 
survival increment associated 
with chemotherapy was minimal 
(6-8 week Improvement, on the 
average) 

Improved abUy to relieve 
patients with advanced, 
Incurable disease has improved 
the quality of their survival 

8An explanabon of the terms used In this table appears in appendix IV 

* -_ --_--- __ * _ _ __ __l-l____--- 

Survival Discussion 
- ----~__--- I 

As table 3.12 shows, none of the advances have been effective in 
extending gastric cancer patient survival; they have only improved the 
quality of survival for victims of the disease In addition, the parallel 
declme of incidence and mortality rates and the small change in patient 
survival rates from 1950 to 1982 leads us to conclude the following: h 

. There wds no improvement in gastric cancer patient survival rates from 
1950 to 1982 

l Changes have taken place in the management of this disease that, have 
improved the quality of patient survival. 
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Has Progress hn l!cllti(e? 
--.....- _---- 

Introduction To determine whether progress has been made in extending cancer 
patient survival, we focused on a statistic often used as an indicator of 
progress, the survival rate, and addressed a number of specific 
questions: 

l How accurate are the survival rates published by NCI’ 

l What do survival rates actually measure? (That is, How meaningful are 
survival rates?) 

. What measurement problems limit our ability to interpret changes in 
survival rates over time? 

. Did survival rates improve from 1950 to 1982 for specific types of 
cancer? 

l Where improvements m survival rates occurred, what factors can best 
account for them‘? 

In this chapter, we review our principal findings for the 5 questions 
before turning our attention to the issue of progress. 

i 

bummary of Findings The first 3 questions explore various aspects of cancer survival rates- 
accuracy, meanmgfulness, and interpretability- that speak to their 
utility as indicators of progress, With respect to accuracy, we deter- 
mined that survival rates generated since the introduction of the SEER 
program in 1972 seem more accurate than rates derived from previous 
data collection efforts. However, apart from this seeming improvement 
in accuracy, survival rates provide only limited information on progress 
These rates measure a relatively narrow aspect of survival, the per- 
centage of cancer patients living for a specified interval, and provide 
little insight into how long, or how well, they survive. 

The more significant limitation on survival rates as measures of prog- Y 
ress is that changes in rates over time are extremely difficult to mter- 
pret because of several forms of bias. These biases, discussed in the 
concluding section of chapter 2, result from changes in how and when 
cancers are detected and make it difficult to determine whether a 
reported improvement is real or illusionary. 

In light of the various forms of bias, determining whether survival rates 
have actually improved cannot be accomplished by simply comparing 
the published rates for two different times. Rather, this requires a 
detailed examination of changes in detection, pretreatment evaluation, 
and treatment practices; potential sources of measurement bias; and 
incidence and mortality trends, We conducted such an examination for 
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12 types of cancer and a summary of our findings is displayed in table 
4.1. In presenting these findings we use four different terms to charac- 
terize the extent of progress: (1) “dramatic” is used to refer to improve- 
ments that have transformed invariably fatal cancers to cancers that in 
a significant percentage of patients can be cured; (2) “moderate” is used 
for cancers in which changes in disease management occurred that can 
extend survival and that are relevant to a significant number of 
patients; (3) “slight” improvement serves as our conclusion when either 
there were only modest changes in patient management or the changes 
were only relevant to discrete subpopulations of patients; (4) “no 
improvement” is used in the one case in which there were no changes in 
detection or treatment with the potential to extend survival and the 
reported improvement was inconsistent with parallel declines in inci- 
dence and mortality from 1960 to 1982. 
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Table 4.1: Survival Trends iy (=Bnc@r Type I_ _ 
Reportsd 5- 
year survival 

Cancsr _- rata’ 
t&P@ 1950 1982 
$adder 53% 77 3% 

breast 

Cervical 

Colorectal 
colon 

Calorectal 
rectllm 

60 

59 

41 

40 

Endometnal 72 87 1 

74 6 

67 4 

52 8 

49 7 

Factors for consideration 
Survival Bias Treatment GAO conclusions 
Improvements &insistent Lei$titinebiai3- 

- -_. -__--_ _-_--- -_----_- -. _ _-_ -_. 
Increasing use of There was moderate 

with IncreasIng incidence resulting from inclusion cystectomy, tracking of improvement In patient 
and decreasing mortality of papillary carcinomas high-risk patients, survival 
rates improved staging, use of 

combined modality 
therapy for advanced 
disease, and earlier 
disease detection 
considered to have 
imoroved oatlent survival 

Imp~ovemenG c&sistent 
with increasing incidence 
and stable mortality, 
althou h incidence rates 

% unrelia le 

Probiimi with lnc~di&e 
and mortality data make 
It difficult to determlne 
whether data are 
consistent with reported 
Improvement 

Improvements consistent 
with rising incidence and 
stable mortality rates 

lmprovi3m&ts consistent 
with stable lncldence and 
decreasing mortality 

Improvements co%istent 
with sharper decline In 
mortality than In 
incidence rates, although 
incidence data are 
biased 

Page 82 GAO/PEMD-W~t3 Progrees in Extending Snrvival From 1930 to 1982 

__-_-- _ - ---LA -_---_ __-_ .__ _ - - 

Both lead-time and Therapeutic There was slight 
length-time bias breakthroughs too recent improvement in survival, 

to have slgnlficantly the Improvement IS 
affected survival considerably less than 

that reported _ -_.--_- _.- .-.- -.-.---.--~-- ---_---_-_ - 
With earlier detection, Earlier disease detection There was slight 
lead-time bias possible credited with improving improvement in survival 

patient survival, 
treatment improvement 
considered relevant for 
only small segment of 
patient population 

None‘ 
__. ___ .___.~_ .-____ ---_-.--_ _-_ __ - _.._ _ - _ 

None, although There was slight 
improvements in support improvement in survival 
mechanisms for surgery 
occurred 

N&e 
__ __-_- -_ - -- - - - 

Increasing use of There was slight 
radiation and improvement in survival 
chemotherapy In 
comblnatlon as adjuvants 
for surgery too recent to 
have improved survival 

None - 
- -.-__ - - ----.------_---_ - - --_ -_ --- 

Extent to which If the new therapy was 
combined modality widely adopted, there 
therapy adopted and its was moderate 

i 

contribution to extending improvement in survival, 
survival are unknown, if not adopted, there was 
earlier detection has no improvement 
benefitted a small 
segment of the patient 
population -. - .- ---_ ----__-- - _-- ----- - .--- ---- - - 
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Reported 5- 
year burvlval 

Cancgr rate’ Factors for consideration 

tip?: 1950 ._ _. ‘!EL-suw’va’ ~~_ BktS Treatment GAO conclusions _____~ 
Head 45 54 3b Improvements None Improvements rn surgrcal There was slight 
and Inconsistent with stable procedures have improvement in survival 
neck incidence and mortality expanded pool of 

rates patients elrgrble for 
surgery -^ -. -__ - - _---. 

The 10 33 Improvements consrstent None Advent of chemotherapy There was dramatic 
leuke ras 

r” 
with decreasrng mortality for acute leukemras improvement in survival 
rate, incidence slightly improved patient survival for the acute leukemia% 
Increased early rn period for the chronic 
and showed decline leukemras, there was 
followrng 1974 only slight, or no, 

_ .I- improvement --- 
Lung: 6 11 6 Survival rate Stage-migration bras Development of There was slight 

improvement shown to exist but IS not chemotherapy for small- improvement in survival 
rnconststent with relevant for examining cell lung cancer patients for small-cell carcinoma 
approximately equivalent survrval trends for all has improved survival patients but no change 

I Increases In rncrdence patients combined for other patients 
and mortality rates ___-- 

Non 31C 48 1 Improvements consistent None Better understanding of There was dramatic 
Hodgkin’s with slower increases In NHL, the advent of improvement in patient 
lymphoma mortality rates in effective chemotherapy, survival 

incidence rates and the use of radiation 
in combination with 

I chemotherapy have 
improved patient survival _ _ -___ _ __- -_-.-- --__-__-- ______- - 

Prostate 43 71 1 Improvements consistent Length-time bras exists A better understanding There wasmoderate 
with rncreasrng incidence of risk factors has improvement in survival, 
rate and stable mortality allowed for improved however, the 
rate targeting of therapies, improvement IS 

increased use of considerably less than 
interstitial radiation has that reported 
also led to survival gains -__ ___ 

Stomach 12 
- ___-___ ---------- -. 

157 Improvements None None There was no 
rnconsrstent with improvement in patient 

/ / equivalently sharp survival 
I decrease in incrdence 
/ and mortality rates I 

‘To allow appropriate comparrsons, we have presented rates for whites only srnce other reportrng cate- 
gories changed over trme 
b1960 rates are used because those for 1950 are provided only on a site-specific basis (lip, tongue, floor 
of mouth) 
CRates used are those for 1960 because the 1950 rates are In categories no longer used to classrfy NHL 

As can be seen from table 4.1, our findings concerning survival rate 
improvement vary considerably by cancer type. Despite this variation, 
some general conclusions can be drawn: 

. Of the 12 cancers examined, a conclusive statement that survival has 
not improved can be made only for stomach cancer. 

Page 83 GAO/PEMD-97-13 Progress in Extending Survival Prom 1950 to 1982 



Chapter 4 
Baa Progress Been Made? 

. For the maJority of the cancers we examined, the actual improvements 
have been small or have been overestimated by the published rates. 

l In cancers where survival improvements have taken place, there remain 
distinct groups of patients who have not benefited from those 
improvements. 

With respect to the factors that are the most responsible for the survival 
gains, we conclude the following: 

. Advances in radiation technology and refinements m surgical techniques 
contributed significantly to the improvement in survival, Surgery and 
radiation both existed in 1950. 

. The advent of chemotherapy, which was not widely used in 1960, has 
also contributed to survival rate improvements for some cancers, pri- 
marily leukemia and non-Hodgkin’s lymphoma. 

. The newer therapeutic approaches, primarily immunotherapy, had not 
by 1982 made any significant contribution to extending survival. 

. A host of factors, including more precise categorization of patients, 
greater understanding of disease progression, improved radiation tech- 
nologies, and more appropriate surgery, have led to improvements in the 
quality of survival for cancer patients. 

Three additional findings should be mentioned, given the evidence pre- 
sented by the expert panels. It appears that survival rates could be sig- 
nificantly improved if available diagnostic and treatment procedures 
were applied more appropriately by a larger number of physicians, and 
survival rates could be improved, and mortality reduced, if more can- 
cers were detected earlier. Although earlier disease detection did occur 
for many of the cancers we examined, for some cancers (for example, 
cervical cancer), relatively easy detection procedures are not univer- Y 
sally applied. Finally, many experts emphasized that some way of 
reducing cigarette consumption must be found if cancer’s effect on 
society is to be reduced in the near future. 

---- 

Cancer Progress: Two The answer to the question of whether real progress has been made in 

Perspectives 
extending patient survival depends almost entirely on how the term 
“progress” is defined. Two different definitions are offered below. 

1. Absolute. One way to define the question of whether progress has 
been made is to ask whether more lives were saved or extended in 1982 
than in 1950, IJsing this perspective, we must unequivocally conclude 
that progress has been made. Evidence is provided by the examples of 
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the acute leukemias and many non-Hodgkin’s lymphomas. For both dis- 
eases, which were almost invariably fatal in 1960, cures are now pos- 
sible for many patients. Since there are no cancer types for which 
anyone believes fewer people are surviving for 6 years, the improve- 
ments in leukemia and non-Hodgkins lymphoma necessarily result in 
more lives being extended for cancer as a whole. 

2. Relative. The absolute perspective suffers from its failure to provide 
us with any real-world context. In other words, d the increment in sur- 
vival resulted in 10,000 additional lives being extended, our belief about 
the merits of this accomplishment would be strongly influenced by how 
many people had the disease -saving 10,000 of 20,000 victims is clearly 
more remarkable than saving 10,000 of 1 million victims. 

This difficulty could be overcome by constructing a ratio of percentage 
survival in 1982 to percentage survival in 1950. Unfortunately, in light 
of the methodological problems with the reported survival rates, rt is 
not possible to construct this ratio so that it is empirically valid. Alter- 
natively, we can use the findings from our review of specific cancer 
types to approximate the ratio. Reviewing the relevant conclusions from 
chapter 3, we see that major survival gains have been accomplished for 
only 2 of the 12 cancer types, leukemia and non-Hodgkin’s lymphoma, 
which constitute only a small percentage of all cancer cases. For lung, 
colon, rectum, and breast cancer (the most prevalent malignancies), 
gains in survival have been only modest. The result is that the dramatic 
improvements in leukemia and NIIL are muted by the overwhelming 
prevalence of the other cancers. From this perspective, it is difficult to 
find that there has been much progress, but it is also impossible to say 
that there has been none. 

Because of these differing perspectives, we cannot provide a single, 
definitive answer to the question of whether progress has been made 
against cancer. Doing so would require us to say that one perspective 
was more legitimate than the others, a judgment that is necessarily sub- 
jective. What we have done, instead, is to provide comprehensive 
descriptions of the advances m extending patient survival for the most 
prevalent forms of cancer and to indicate the methodological pitfalls in 
interpreting changes m survival rates. Armed with this information, 
readers must select the perspective that they view as most appropriate 
and reach their own conclusions. Whichever perspective one adopts, it is 
clear that progress has been made in extending patient survival. How- 
ever, it is also clear that the extent of progress appears greater from an 
absolute perspective. 
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Recommendation to the Because of the methodological problems discussed in this report, the 

Secretary of Health 
and Human Services 

survival rates reported by NCI should not be used as the sole indicators 
of progress in extending patient survival. We recommend that the secre- 
tary of the Department of Health and Human Services include a descrip- 
tion of the biases that can lead to misinterpretation of survival rate 
changes in all future publications on patient survival. In this way, misin- 
terpretation of changes in survival rates can be minimized. 

~-- --_ _ 

Agency Comments and The Department of Ilealth and Human Services concurred with our rec- 

,Our Response 
ommendation and will implement it in calendar year 1987.1111s also 
agreed with many of our conclusions, including that 

. survival rates should not be used as sole indicators of progress in 
extending patient survival; 

0 earlier detection, improved case management, refinements in surgical 
procedures, new radiation therapy devices, and the advent of chemo- 
therapy are the factors that most often account for the improvements 
noted; 

. the quality of life for cancer patients has improved; and 
l patient survival could be improved through better application of 

existing treatments. 

However, IIHS did express a number of general concerns with the report 
IIIIS believes that the absence of quantitative estimates could result in a 
biased reading of the report, our methodology has some weaknesses, and 
the tone of the report is unduly negative In addition, many of the com- 
ments HIIS provided are critical of the scope of the study and imply that 
the focus on survival is overly narrow. After careful review of these 
four issues, we do not consider 1111~‘s criticisms to be valid for the fol- 
lowing reasons. Y 

It is true that quantitative estimates of the magmtude of survival gains 
from 1950 to 1982 were not provided, and we agree that it would have 
been beneficial had we possessed the resources to provide them. Indeed, 
it is clear that, in some cases, the quantification of the effect of specific 
forms of bias for specific types of cancer (for example, of lead-time bias 
in breast cancer) is possible. However, this would not have been possible 
for all forms of bias, for many different forms of cancer, in the context 
of any single study. As HHS notes, even a study to determine the magm- 
tude of improvement noted for one type of cancer (where all patients 
were enrolled in carefully controlled experimental situations) was very 
costly in agency resources. 
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During the planning phase of the project, when we realized that any 
attempt to provide quantitative estimates of the extent of bias or 
improvement in survival rates for a large number of cancer types was 
beyond the resources of any single effort, we explored a number of 
options. One was to restrict the focus of the project to a single type of 
cancer. This option was rejected because it would have done little to 
answer the congressional questions that sought to resolve a controversy 
that is general in nature. That is, by concluding that the actual improve- 
ment in breast cancer, for example, was 13 percent, we would not 
address the committee’s concern about whether progress had been made 
in extending the survival of cancer patients in general. 

Another option, also rejected, was to abandon the project. Had we 
believed that no useful information could be provided to illuminate the 
controversy, we would have stopped right there. However, we believed 
that a qualitative treatment of the issue was both feasible and worth- 
while. That we were correct in this assessment is attested to by the com- 
ments of many of our independent reviewers, who thmk that the report 
will make a significant contribution by increasing the public’s awareness 
of the issues in the controversy and will provide the committee with the 
most currently available answers to the questions that it posed in its 
request. 

It is true that the lack of quantitative estimates may allow readers to 
make their own inferences about the extent of progress m survival, 
However, since readers of publications on cancer patient survival will 
now be alerted to the methodological problems presented in this report, 
these inferences can be made with the knowledge that the published 
rates often overestimate the extent of true progress. We believe that this 
situation is preferable to the one that existed prior to this report. 

IIIIS’S concerns with our methodology are perhaps best reflected in the 
agency’s characterization of our report as “opinion, not fact.” To char- 
acterize the report in this way is inappropriate. Most of the information 
provided in the report is factual. The overviews of each of the 12 can- 
cers, the discussions of incidence, mortality, and survival trends, and 
the potential of the various forms of measurement bias to cloud inter- 
pretation of changes in survival rates are only some of the types of fac- 
tual information we have presented. 

We used opinions to help in reaching our conclusions, but the opinions 
were not ours but, rather, those of leading experts in the fields of cancer 
research and treatment. More importantly, we did not simply translate 
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the opinions into conclusions. Rather, they were synthesized with the 
documentary evidence and empirical data according to an established 
set of decision rules. 

Recognizing that tone is an important consideration in controversial 
areas, we asked each of the independent reviewers to specifically 
address the issue of whether the tone that we adopted in this report is 
both fair and objective. From their responses, the majority of which 
indicated that the tone is, in their estimation, appropriate, we must dis- 
agree with HHS on this issue. Evidence that our tone is fair is that, of the 
small number of reviewers who did not think so, some felt the tone to be 
too positive while others thought it was overly negative. (See page 20 
for a description of our review process.) 

Beyond this issue of fairness in tone, HHS is also concerned that the tone 
of the report may be “counterproductive, in that it can lead physicians 
and the public to feel that appropriate treatment is not important-that 
it does not make a difference in patient outcomes.” We are not sure how 
the agency reached this conclusion. We have cited numerous instances 
of treatment advances that have led to real improvements in extending 
patient survival. We have also concluded that for most of the cancers we 
examined, improvements have taken place in the quality of life for 
patients as a result of advances that have been made since 1950. Most 
importantly, perhaps, is the recognition that the failure to make even 
greater gains in patient survival for many cancers can be attributed to 
the latest in detection and treatment technologies not having been 
widely adopted. Given our inclusion of these points in the discussions of 
specific diseases, the executive summary, and this chapter, we not only 
disagree with the agency’s contention that our report could dissuade 
people from seeking or adopting appropriate treatment but also believe 
that it will have the opposite effect. yi 

Finally, we do not disagree with HHS’S contention that the report’s focus 
on cancer patient survival ignores important advances in the area of 
cancer control. However, an evaluation of the extent of progress m all 
aspects of cancer- basic research, reducing incidence and mortality, 
and improving survival -is an undertaking beyond the resources of any 
single study. In addition, it is important to remember that of the three 
major empirical indicators of progress--incidence, mortality, and sur- 
vival rates-the only indicator that improved since 1950 was the sur- 
vival rate. Any implication that the focus of the report is somehow 
biased is, therefore, inappropriate. 
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In addition to these general comments, HHS had many technical com- 
ments that were extremely helpful in our revising the report. The full 
text of the agency’s review is provided in appendix V along with our 
responses to each point raised in that review, 
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Survival rates are computed by using the “life table,” or “actuarial,” 
method. For each group of patients in each year of follow-up, a record is 
kept on the number of patients alive at the beginning of the interval, the 
number who died during the interval, the number alive at the close of 
the follow-up period, and the number lost to reporting during the 
interval. Groups are then combined by number of years of follow-up, 
and survival is calculated on accumulated cases over several follow-up 
periods, Table I. 1 presents hypothetical data for 1,000 patients diag- 
nosed between 1976 and 1981 and tracked until the end of 1981. 

fable 1.1: Hypothetlcal Survival Data for 
(=ancer Patients Diagnosed From 1976 Number of participants 
Through 1 g81 and Followed Up Lost to 
Through lg81 Alive at Who died follow-up Withdrawn 

Year of Years after begmning of durmg durmg alive durmg 
diaanosis diannosis interval interval Interval inverval 

-_ 

_____ 

lC7 

1978 

1979 

1980 

lg81 

___ 
O-1 -----175 70 

l-2 85 5 -- _--- ___. . - 
2-3 80 . 

-g; - ~-~~~------- 79 1 .4-5 ._ __. _ - 78 . 
-.-- ~---. 

5-6 78 . 
- -0-1 ---__-- 150 75 

-1-2 
- _ _-- _. . . _---_-. 

75 10 
2-3 60 5 

- 3-4 55 5 
4-5 30 . 

- -- O-l ii0 65 ____. -. -. - .- --_ _-__ _ 
- I-2 a5 25 

2-3 55 5 _.~ ~~--. -- -.-. 
3-4 50 . 
O-1 -- - 175- 75 
1-2 - -i00 20 _ ____ 
2-3 80 . 

--(j-j 

-1-z -- 

O-l - 150 55 

20 - l 
.~ 

. . 

1 . 
. . 
. 

-. 
. 
. 

. 

78 
. 

5 . 

0 . 

. . 

. 50 

. . 

5 . 

. . 

. 50 

. . Y 

. . 

2 78 
. . 

. 116 

- 5 90 

As can be seen from table I 1, not all the cases diagnosed m this interval 
were followed up for 5 years. One option for dealing with the data is to 
include in the calculation only cases that have been followed up a full 6 
years; this is called the “direct” method The direct method has the 
drawback of excludmg information that could be gained from cases with 
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partial follow-up data. Therefore, the actuarial, or life-table, method is 
generally used. 

The actuarial method is considered more reliable than the direct method 
because all available information is used. The cases observed for fewer 
than 6 years are entered into the calculations as “withdrawn alive.” The 
survival rate on withdrawn cases and cases lost to follow-up are 
assumed to be similar to the data on cases followed for the full observa- 
tion period. Evidence of the superiority of the actuarial method can be 
demonstrated by the decreased standard error of the survival rates 
when computed by the actuarial, compared to the direct, method.1 

In table 1.2, we present the steps necessary for the computation of an 
observed &year survival rate that uses the hypothetical data in table 
1.1. 

Tdbls 1.2: Hypothetical Survlval Rate Computation for 1,000 Patients Diagnosed From 1978 to 1981 end Followed Up Through 
lQ81 

Cumulative 

%a@!: 

proportion 
Lort to 

Allve at 
surviving from 

dlagnorls 
(1 

beginnln of Dled durln 
fallow-up Withdrawn Exposed to PropOrtIon diagnosis 

I 
the risk of 

interva (2) Interval (3 s 
during alive durin 

Interval (4) interval (5 7 WW (6) 
Proportion 
Wwb (7) suwivi% 

through end of 
intervald (9) - -- ----~ ---~-_-_-- _ _ .- 

o- 
1,000 420 

(l-year 
25 90 942 5 045 055 0 55 survwal) - _ - -I _"----------~~--- - -~__-.---- .-- _- --- 

12 (2.year 
465 64 10 116 4020 016 084 0 46 surwval) _- _ _ _ - _- -_-- __-__---____ _-~-.- ---- 

2 3 
275 10 3 78 

(5year 
2345 004 0 96 0 44 survwal) - - --_ --- --- _ --___-___ .-__--- ~- -~_~- 

3-4 
184 6 0 50 

(4-year 
1590 004 0 96 0 43 surwval) - _ _-_---------._ 

4-5 (5yeiT- 
128 0 0 50 1030 0 1 00 0 43 survival) 

, 

@The values In this column are computed by subtracting from column 2 one half the sum of columns 4 
and 5 
bThe values In this column are computed by dwding column 3 by column 6 
CThe values in this column are computed by subtracting column 7 from 1 0 
dThe values In this column are computed by multiplying the progressing values for survival by years in 
column 8 (for example, 0 55 x 0 84 = 0 46,O 46 X 0 96 = 0 44, and so on) 

‘A standard error 1s a measure of confidence used to interpret statistical littsults The standard error 
indicates the extent to which a statistic can be mfluenced by data variation. When the standard error 
la added to and subtracted from the computed value, the resultant numbers provide a range within 
which the true value lies for a given probability level. 
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The “crude,” or “observed,” survival rate can be misleading because 
persons who died from causes other than cancer are included One way 
to compensa.te for this is to compute an adJusted survival rate that takes 
into account the specific cause of death for each case. 

The calculation of an adjusted rate is not always possible, because infor- 
mation on the cause of death is not always available or is unreliable. 
Therefore, adjustments for other causes of death are usually made mdl- 
rectly by computing a relative survival rate. 

The relative survival rate is the ratio of the observed survival rate to 
the survival rate expected for a population similar to the patient group 
in terms of age, sex, and race but without the disease. The difference 
between the observed and relative survival rates can be substantial. For 
example, the observed S-year survival rate for bladder cancer patients 
76 years old or older is 32 percent, but the relative rate for the same 
group is 58 percent.” 

In order to calculate expected survival, life tables published by the 
National Center for Health Statistics used to estimate the probability of 
survival for a person similar to each of the patients in the group in 
terms of age, sex, and race. The individual probabilities are then 
summed and an average for the group 1s computed. 

It should be noted that although age 1s a variable in computing expected 
survival, additional age aaustments may be necessary when comparing 
the relative survival rates of groups with different age compositions. 
This is because some cancer prognoses are associated with the age of the 
patient, which would not be reflected in the expected rate. 

ZA(Qrlntmrntr em also be made for gtwg~ aphlcal area and other common charactcnstw~ Ilew, for 
wnphhc’atwn, only age, xx, and raw are dwussed 
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Twice a year, SEER receives information on incidence and follow-up for - 
cancer patients from population-baaed cancer registries in the United 
States and Puerto Rico. Together, these registries cover 12 percent of 
the total population. Table II.1 shows the registries pbrticipating in the 
SEEBp~O~~m. 

Table 11.1: Seer Partlcipantr 

Rsalbtrv Area covered Year of entrv 
1980 area 

bowlation I - 
Connectkxt 

- 
State 1973 ‘- jr i?EzE 

Detroit, Michigan 3 counties 1973 4,039,374 
&wail State 1973 -- 969,077 ~-_~-~ 

-State -~---~ New Mexico 1973 1,307.273 

Puerto Rico Commonwealth 1973 3,196,520 -~-- Pm- -_ -- 
San Francisco and Oakland, 5 counties 1973 3,275,702 
California 

Utah State 1,473,003 --~-~ ‘g73 ~------- 
Atlanta, Georgia 5 counties 1974 1,694,781 ---- ~---_--_--_ 
Iowa State 1974 2,915,561 

SoLxl, 
--- __~-- ------ --_ 

Seattle and Puget 13 counties 1974 2,769,406 
WtMhlnQtOn 

NC1 maintains contracts with nonprofit, medically oriented organizations 
to consolidate and maintain a record on every cancer patient diagnosed 
in their areas. The data are submitted to NC1 on comptiter tape, using a 
standardized format with all identifying information removed to insure 
confidentiality. 

Cases are identified for SEER registries in a variety of ways. Death certif- 
icates are searched by all registries. In some states, tyle reporting of 
cancer cases is mandatory. Some of the larger hospit#s maintain their 
own registries and submit the information to the SEER contractors. Alter- I 

natively, or in addition to these methods of identifyiqg cases, registry 
field staff abstract cases from records at hospitals, private laboratories, 
nursing homes, and other sources. 

Procedures used to ascertain patient survival also vary among the regis- 
tries. Contractors are required to actively follow up all living patients. 
All registries review death certificates and hospital &admissions. Sup- 
plemental techniques for patient follow-up include written contact with 
the attending physician or the diagnostic related grocip records and 
Medicaid records. In addition, some registries have tr/ied matching voter 
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- - - - - - - -  

_II-_-~_-- 

registration or motor vehicle registration files. The registry in Puerto 
Rico goes so far as to conduct house-to-house interviews. 

The selection of SEEIZ participants was based in part on the desire to 
cover particular population subgroups. Table II.2 breaks down the SIXI~ 
population by race. While the SEEH population is not a probability 
sample of the country, some argue that the sample is representative of 
overall cancer patterns because of the wide geographical coverage and 
the proportion of ethnic minorities. 

leble 11.2: SEER Population by Race in 
1980 SEER 

percentage 
Race U.S. total SEER totaP of U.S. total 
Whie 

- __ --_ ----.-__-.-_- 
- 195,170,670 24,307,769 124% 

B,ack--- 
_ __. - - --_ ._-- -.-_ _- 

-_ _-_- .- 26,897,581 _.__ 3,166,427 11 7 

Ankkan k&an - 1,364,033 -----_ - .__ 365,914 268 - -.. .~.~ 
Chmese 812,769 261,086 32 1 

Japanese __ 
. . ___ 

.--. --- 706,503 - - 322,438 470 

F,l,pio 
-- - -. .-._ 

-__ _____-_-____ 781,063 -____ ----.--_ 298,253 38 1 

illspamc 14,608,673 1,749,485 119 

%xcludes 3,196,520 people In Puerto RICO 
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x&q-J l cipating Experts and Cancer Centers 

KAD~XR CANCER 
-- 

-- 
Johns Hopkins Oncology Center 
Donald S Coffey, Ph D, 
Professor of Urology, 
Professor of Oncology, 
Professor of Pharmacology and Molecular Sctences, 
Johns Hopkins Unwersrty School of Medicine 

Joseph C E 
Professor of B 

gleston, MB , 
athology, 

Johns Hopkrns Unwerstty School of Medrcrne, and 
!&actor of Sur lcal Patholo 

1 B 
y, 

The Johns Hop ins Hosprta 

Genevwe M. Matanoski, M D , 
Professor of Eptdemiology, 
Johns Hopkins Unwersrty School of Hygiene and Public Health 

Wrlllam W Scott, M D , 
Davtd t-tall McConnell Professor Emeritus of Pathology, 
Johns llopktns University School of Medicine 

Eva S Zrnrerch, M D , 
Asststant Professor of Oncology, 
Assistant Professor of Radiology, 
Johns Hopkins University School of Medwte --- 
Memorial Sloen-Kettering Cancer C<nter ..“. --- 
Basil S Hrlaris, M D , 
Chief, Brachytherapy Service, 
Department of Radiation Oncology, 
Attending Radratton Oncologist, 
Department of Radiation Oncology, 
Memorial Sloan-Kettering Cancer Center, and 
Professor of Radiology, 
Cornell Unwersity Medical College 

_-- 
- 

Myron Melamed, MD , 
Chatrman, Department of Pathology, 
Attending Pathologist, Department of Pathology, 
Memorial Sloan-Kettering Cancer Center, and 
Professor of Pathology and Biology, 
Cornell University Medical College 

Cora Sternberg, M D , 
Clinical Assistant Physician, Solid Tumor Service, 
Department of Medwe, 
Memorial Sloan-Kettenn Cancer Center, and 
Clrnrcal Instructor In Me d9 Icine, 
Cornell University Medical College 

WI/let F Whrtmore, Jr, M D , 
Attending Sur 
Department o B 

eon, Urology Service, 
Surgery, 

Memorial Sloan-Kettering Cancer Center, and 
Professor of Surgery (Urolo y), 
Cornell Untverstty Medical e ollege 
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BRBAST CANCER _----~--~- 
Fox-Chase Cancer Center/University ot Pennsylvania 
Comprehenslve Cancer Center ---- ~-~--- ---___- ..__. - 
Robert Cornis, M D , 
Medlcal Director, 
Fox-Chase Cancer Center 

Barbara Danoff, M D , 
Department of Radiation Therapy, 
Hospital of the University of Pennsylvania 

Jack Edelken, M D! 
Department of Radiology, 
Thomas Jefferson University Hospital 

Daniel Hailer, M D , 
Department of Hematology and Oncology, 
Hospital of the University of Pennsylvania 

Robert Peterson, M D , 
Department of Pathology, 
Fox-Chase Cancer Center 

Lawrence Solin, M D , 
Department of Radiation Oncology, 
Fox-Chase Cancer Center --~ -~- 
kle%&al Sloan-Kettering Cancer Center 

-~ 
____ ___- ____-_-- --_- -_~-_.-----~ 

?Fomas E3 Hakes, M D , 
Assistant Attendin Physician, Solid Tumor Service, 
Department of Me % Iclne, 
Memorial Sloan-Kettenng Cancer Center, and 
Assistant Professor of Clinical Medicine, 
Cornell University Medical College 

Samuel Hellman, M D , 
Physician-in-Chief, 
Memorial Sloan-Kettering Cancer Center, and 
Professor of Radiation Oncology in Medicine, 
Cornell University Medical College 

David W Klnne, M D 
Chief, Breast Service, 
Department of Surgery, and 
Attending Sur 

? 
eon, Breast Service, 

Department o Surgery, 
Memorial Sloan-Kettering Cancer Center, and 
Associate Professor of Sur ery, 
Cornell University Medical g ollege 

Paul P Rosen, M D , 
Attending Patholo 1st 

9, Department of Pat ology, 
Memorial Sloan-Kettering Cancer Center, and 
Professor of Pathology, 
Cornell University Medical College 
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Juka H. Rowland, Ph.D., 
Clinical Assistant Psychologrst, Ps 
Memorial Sloan-Kettering Cancer CT 

chratry Servrce, 
enter, and 

Instructor of Paycholo 
Cornell Univerarty Me 8 

y7r-r Psychratry, 
ical College 

Unlverelty oi Wiecbneln Clinlcal Cancer Center 
Paul P. Carbone, M.D I 
Professor and Chairman, 
Department of Human Oncology 

David L DeMets, Ph.D , 
Professor, 
Departments of Human Oncology and Statrstrcs 

Kennedy W Gilchrist, M D , 
Associate Professor, 
Departments of Human Oncology and Pathology 

Richard R. Love, M.D , 
Associate Professor, 
Departments of Human Oncology, Medrcrne, Family Medrcine and Practice 

Mary Ellen Peters, M D , 
Professor, 
Departments of Medicine and Radiology 

Kathleen A Scanlan, M D , 
Assistant Professor, 
Departments of Medicine and RadIology 

Richard A Steeves, M.D , Ph D , 
Assocrate Professor, 
Department of Human Oncology, and 
Deputy Director, 
Wrsconsrn Clinical Cancer Center 

Douglass C Tormey, M D , Ph D , 
Professor, 
Departments of Human Oncology and Medrcine 

Michael A Wilson, M D , 
Associate Professor, 
Departments of Medlcrne and Nuclear Medicine 

William W Wolbern, M D , 
Professor, - 
Departments of Human Oncology and Surgery 
CERVICAL CANCER -- 
Joneeon Corn rehensfve Cancer Center, 
Unlverrity of E allfornla, Lee Angeles 
Jonathan Berek, M D , 
Associate Professor, 
Division of Gynecologlc Oncology, 
School of Medicine 

C Michelle Burnrson, M D , 
Adjunct Assistant Professor, 
Department of Radiation Oncology, 
School of Medicine 

Page 97 GAO/PEMD-87-13 Progress in Extending Su$vival From 1950 to 1982 



_^---- 

Appendix 111 
---- ~---~-- 
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Irving Cushner, M D (deceased), 
Professor of Obstetrics and Gynecology, 
School of Medlcrne 

James Enstrom, Ph D , M P H , 
Associate Research Professor, 
Department of Public Health --. ___ - .____ .----._--- .-___. _ _____. -.-- - _ 
M.D. Anderson Hospital and Tumor Institute ___ _ 
LUIS Delclose, MD , 

------ ---.-----. --- _ _. ._ 

Professor of Radiotherapy, 
Department of Radiotherapy 

Ralph S Freedman, M D , 
Associate Professor of Gynecology, 
Department of Gynecology 

Harry S Gallagher, M D , 
Professor of Pathology, 
Department of Pathology 

David M Gerschenson, M 0, 
Associate Professor of Gynecology, 
Department of Gynecology 

Felix N Rutledge, M D , 
Professor of Gynecolo y, and 
Head, Department of 8 ynecology 

Patton B Saul, M D , 
Assistant Professor of Gynecology, 
Department of Gynecology 

COLORECTAL CANCER’ 
_- ___ 

Mavo Clinic ---- 
_ __-- _ -_- ____ ---_ -_-_-_---- _--_ -__-. __- _ - 

David A Ahlqulst, M D , 
Division of Gastroenterology 

Robert W Beart, M D , 
Department of Surgery 

Leonard L Gunderson, M D , 
Vice Charrman, 
Drvrsion of Radiation Oncology 

Leonard T Kurland, M D , 
Head, 
Division of Medical Statistics and Epidemiology 

L Joseph Melton III, M D , 
Drvrslon of Medical Statistics and Epldemrology 

Charles G Moertel, M D , 
Division of Medical Oncology 

Mrchael J O’Connell, M D , 
Division of Medical Oncology 

Lewis H Weiland, M D , 
Section Head, Surgical Pathology, 
Department of Pathology 
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Roswell Park Memorial Institute 
Suraj Bakshr, M D , 
Acting Chref, 
Department of Nuclear Medicine 

T Y Chen, M D , 
Assocrate Chief, 
Department of Raclratron Medrcrne 

Harold 0 Douglass, Jr , M D , 
Assocrate Chief, 
Department of Surgical Oncology 

John Gaeta, M D , 
Chref, 
Department of Pathology 

Lemuel 0 Herrera, M D , 
Clrnrcal Research Clinrcian, 
Department of Surgical Oncology 

Warren W Lane, Ph D , 
Cancer Research Scientist IV, 
Department of Bromathematrcs 

E;~J;; J Mettlrn, Ph D , 

Department of Cancer Control and Epidemiology 

Arnold Mrttelman, M D , 
Chief, 
Department of Colorectal and Surgrcal Oncology 

Arthur Mrchalek, Ph D , 
Assistant Drrector, 
Department of Education 

Edwin A Mrrand, Ph D , D SC, 
Associate lnstrtute Director for Education, 
Roswell Park Memorial Institute, and 
Dean, Graduate Drvrsron, 
State Unrversrty of New York at Buffalo 

Nrcholas J Petrellr, M D , 
Senior Cancer Research Clinician, 
Department of Surgical Oncology 

ENDOMETRIAL CANCER ------ 
Memorial Sloan-Kettering Cancer Center 
Sarah S Auchrncloss, M D , 
Clinical Assistant Psychratnst, Psychiatry Service, 
Memorial Sloan-Kettering Cancer Center, and 
Instructor In Psychiatry, 
Cornell Universrty Medical College 

John L Lewis, Jr, M D , 
Chief, Gynecology Service, 
Department of Surgery, 
Memorial Sloan-Kettering Cancer Center, and 
Professor of Obstetrics and Gynecology, 
Cornell University Medical College 
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Dattatreyudu Non, M,D., 
Associate Attending Radiation Oncologist, Brachytherapy Service, 
Department of Radiation Oncology, 
Memorial Sloan-Kettenn Cancer Center, and 
Associate Professor of 8 llnlcal Medicine and Radiation Oncology, 
Cornell University Medical College 

James M. Woodruff, M D , 
Attending Patholo 1st 

R Department of Pat ology, 
Memorial Sloan-Kettering Cancer Center ____ -I_-- -_-___--” ----- ----- .----. .- ~-- -.. -_ “-_- 
Rosweii Park Memorial institute --_ -__ -_---.- ----. .-- ---. -. ----- - .--- .----_ -.- 
Joshua Halpern, M D , 
Clinician II, 
Department of Radiation Medicine 

Shashikant LIII, M D , 
Associate Chief, 
Department of Gynecologlc Oncology 

David L Marchettl, M D , 
Gynecologic Oncology Fellow, 
Department of Gynecologlc Oncology 

M Stephen Piver, M D , 
Chief, 
Department of Gynecologlc Oncology 

Yoshiaki Tsukada, M D , 
Acting Chief, 
Department of Pathology - __- - - _ _-___-- - 
HEAD AND NECK CANCER --- -- --- -- --- ---- -- _ __ -._- _- -.- .- __ __ _ ___ _ 
M.D. Anderson Hospital and Tumor institute __ _ ____ . ___...... - _-_---. ..-- -- - 
John G Batsak& M D , --- 
Chairman, 
Department of Pathology 

Alando J Ballantyne, M D , 
Professor of Sur ery, 
Head and Neck 8 urgery 

Robert M Byers, M D , 
Professor of Sur ery, 
Head and Neck 8 urgery 

Lester J Peters, M D , 
ie9fsor of Radiotherapy, 

Dlvlslbn of Radiotherapy 
Rosweii Pa~k~tiGnoria~i&titute 
WIlllam Carl, D D s , 
Senlor Cancer Dental Surgeon, 
Department of Dentistry and Maxillofacial Prosthetics 

T Y Chen, M D , 
Associate Chief, 
Department of Radiation Medicine 
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Department of Pathology 

Norman G. Schaaf, D.DS , 
Chief, 
Department of Dentistry and Maxrllofacral Prosthetrcs 

Donald P Shedd, M.D., 
Chief, 
Department of Head and Neck Surgery and Oncology 
THE LEUKEMIAS AND NON-HODGKIN’S LYMPHOMA 
Dana-Farber Cancer lnrtltute --- 
George Canellos, M D , 
Professor of Medwrne, 
Harvard Medrcal School 

Norman Coleman, M D , 
Alvin T and Vrola D Fuller ACS Professor of Radratron Therapy, 
Harvard Medrcal School 

Emrl Fret, M D , 
Richard and Susan Smith Professor of Medicine, 
Harvard Medical School 

Robert Mayer, M.D , 
Associate Professor of Medicrne, 
Harvard Medical School 

Howard Weinstein, M D , 
Associate Professor of Pediatrics, 
Harvard Medical School -- _I.-- 
M.D. Anderron Hospital and Tukk Institute -1----- ---~- 
Fernando F Cabanrllas, M D , 
Assocrate Professor of Medicine, 
Department of Hematology 

Emil J Frerrerch, M 0 , 
Ruth Harnet Arnsworth Research Chair, 
Department of Hematology 

Lillian M Fuller, M D , 
Professor of Radiotherapy, 
Department of Radiotherapy 

Michael J, Keatrng, M D , 
Professor of Medicine, 
Department of Hematology 

John T Manning, M D , 
Assistant Professor of Pathology, 
Department of Pathology 

Kenneth B McCredle, M D , 
Professor of Medlcrne, 
Department of Hematology 
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LUNG CANCER - --- __-- -- -_- _ _” -- 
M.D. Anderson Hdspital and ‘furnor lnskte ---- -_ _ _ _ -.- _-.- 
Thomas H Barkley, Jr , M D , 
Associate Professor of RadIotherapy, 
Department of RadIotherapy 

David T Carr, M D , 
Professor of Medicine, 
Department of Medical Oncology 

Clifton T, Mountain, M D , 
Associate Professor of Medww 
Department of Thoracic Surgery 

Paul Holoye, M D , 
Associate Professor of Medlcxne, 
Department of Medical Oncology 

John M. Lukeman, M D , 
Professor of Pathology, 
Department of Pathology 

Willam K Murphy, M D , 
Associate Professor of Clinical Medicine, 
Department of MedIcal Oncology 

Memorial SloaniKettering dancer Center 
Rich&b J Graiar G b , - 

--.- ---- 

Associate Attending Physician, Solid Tumor Service, 
Department of Medicine, 
Memorial Sloan-Kettering Cancer Center, and 
Associate Professor of Medicine, 
Cornell University Medical School 

- -.--_ __ . 

Basil S Hilans, M D , 
Chief, Brachytherapy Serwce, 
Department of Radiation Oncology, 
AttendIng Radiation Oncologist, 
Department of Radiation Oncology, 
Memorial Sloan-Kettering Cancer Center, and 
Professor of Radiology, 
Cornell University Medical College 

Nael Martini, M D , 
Chief, Thoracic Service, 
Department of Surgery, 
Attending Surgeon, Thoracic Service, 
Department of Surgery, 
Memorial Sloan-Kettering Cancer Center, and 
Clinical Associate Professor of Surgery, 
Cornell University Medical College 

Muhammad B Zaman, M D , 
Associate Attending Pathologist, 
Department of Pathology, 
Memorial Sloan-Kettenng Cancer Center, and 
Assistant Professor of Pathology, 
Cornell University Medical College 
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PROWl”Al’E CANCER --- 
Dana-Ferber Cancer lnrtitute -- 
Mark Garnick, M D f 
Associate Professor of Medictne, 
Harvard Medical School 

Anthony Howes, M D , 
Associate Professor of Surgery, 
Harvard Medical School 

Jerome Richu, M D , 
Associate Professor of Surgery, 
Harvard Medtcal School 

Stuart Schlossman, M.D , 
Professor of Medwte, 
Harvard Medtcal School ~i~-----~-- 
Jot-m Hopklns Oncology Center ---~ ~---~.__ 
Donald S, Coffey, Ph D, 
Professor of Urolo 
Professor of a 

y, 
Onto ogy, 

Professor of Pharmacology and Molecular Sciences, 
Johns Hopkrns University School of Medtcrne 

Joseph C E 
Professor of B 

gleston, M D , 
athology, 

Johns Hopkins University School of Medicine, and 
Director of Surgical Pathology, 
The Johns Hopkrns Hospttal 

Genevwe M Matanoski, M Cl , 
Professor of Epldemtology, 
Johns Hopktns University School of Hygiene and Public Health 

William W Scott, M D , 
David Hall McConnell Professor Emeritus of Pathology, 
Johns Hopkins Unwersity School of Medtclne 

Eva S Zinreich, M D , 
Assistant Professor of Oncology, 
Assistant Professor of Radiology, 
Johns Hopkins Unwerstty School of Medicine _ ----~- 
STChlACH CANCER 

~- -- 1 
Maya c,in~~- ---_-_-_ 

DaGd A ?%&.&~~ 
Dw.won of Gastroenterology 

Robert W Beart, M D , 
Department of Surgery 

Leonard L Gunderson, M D , 
Vice Chairman, 
Division of Radiation Oncology 

Leonard T Kurland, M D , 
Head, 
Division of Medical Stattstics and Epldemtology 
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L Joseph Melton III, M D , 
Dlvlslon of MedIcal Statlstlcs and Epldemlology 

Charles G Moertel, M D , 
Dlvlslon of MedIcal Oncology 

Michael J O’Connell, M D , 
Divlslon of Medical Oncology 

Lewis H Welland, M D , 
Section Head, Sur lcal Pathology, 
Department of Pat a ology 
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Ca~r Management Table Terms 

1. Area. This column identifies the area in which the change occurred 
and uses the following terms: 

. Disease detection describes tests or procedures relating to the detection 
of cancer. 

l Pretreatment evaluation describes tests or procedures used to determine 
tumor histology, stage, grade, or patient prognosis. 

* Treatment describes how patients are treated following diagnosis. 

2. Change. The actual change is described in this column; no categories 
are used. 

3. Reason for change. This column identifies the factors that allowed the 
change to occur: technological, attitudinal, and other.1 

4. Consequences for survival. This column indicates yhether the 
changes noted affected patient survival and categoriqed them as being 

l rea,J when the change actually extended survival, 
. artifactual when the change improved survival rates simply by intro- 

ducing of measurement bias, 
l mixed when the change both improved actual survival and introduced 

bias, and 
l unclear when the panels disagreed on the implications of the change for 

survival. 

This column also uses the term none. 

6. Other consequences. This column describes the effect of the change on 
other dimensions of interest (for example, improved quality of sur- 
vival). The term none mentioned is used when the panelists did not indi- I 
cate any other consequences. 

‘In one caw, the term not determmed 1s used m this column to mdx&e thbt a ream for the change 
way not disalswd in the panel sessions 
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Comments from the Department of Health and 
Human Services 
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Nqte GAO comments 
snpplomenting those in the ------ -- 

report toxt appear at the 
~3rd of this apperrdlx + 

: Offl( (’ 01 Insprclor (~t~rlrrd 
\ . DEPARTMENT OF HEALTH l!i HUMAN +ERVI< Es 

\ i (i -~--_-- ----- --- I- --_-_ _ _- ._. - - --- 
Wdshmgtorl D C 20201 

Mr. Richard L. Fog@1 
Assrstant Comptroller General 
U.S. General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Fogel: 

The Secretary asked that I respond to your request for the 
Department's comments on your draft report, "Cancer Patient 
Survival: What Progress Has Been Made?" The enclosed com- 
ments represent the tentative position of the Department and 
are subject to reevaluation when the final version of the 
report is received. 

Thank you for the opportunity to comment on this draft 
report before its publication. 

Sincerely yours, 

Enclosure 

----- _- _-----. 
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and Human Services 

I - COMMENTS OF THE DEPARTMENT OF HEALTH AND HUMAN SERVICES ON THE GENERAL 
ACCOUNTING OFFICE'S DRAFT REPORT, "CANCER PATIENT SURVIVAL: WtiAT PROGRESS 
WAS BEEN MADE?" 

We appreciate the opportunity to comment on the draft report. Our response I 

contains both general comments with respect to the conclusions reached, the 
methodology used, the report recommendation, and technical comments on 

1 

specific points raised in the report. Also included, as Attachment 1, is 
a revised version of Table 1.1 "Survival Trends By Cancer Type" from the 
report. 

GENERAL COMMENTS 

A. Background: Cancer Statistics Published by the National Cancer Institute 

The National Cancer Institute (NCI) conducts an extensive data collection 
program to track the incidence of cancer and the prognosis for cancer 
patients. The NC1 data collection program has been underway for the past 
30 years, and led in 1972 to the establishment of the Surveillance, Epi- 
demlology, and End Results Program (SEER), which has allowed a continuous 

1 

cycle of data collection and analysis and 1s providing the conspstency and 
data collection methods to enable trends to be assessed. The data is 
collrcted from 11 population-based registries throughout the United States 
and ruerto Rico and includes data on all residents of these areas diagnosed 
with cancer including annual follow-up information on their overall health 
status. The total population under surveillance amounts to about 12 percent 

1 

of the United States population. 
I 

The purpose of this data collection is to enable the NCI--and researchers 
worldwide--to track both progress and problems in cancer. The data is 
constantly explored for cancer sites in which progress is evldeht, or sites 
showing changes in incidence, mortality or survival without concomitant 
indications from research that such changes are likely. These analyses 
give leads to the Nation's cancer researchers toward a more thorough under- 
standing of the causes of cancer, the processes of cancer detection and 
treatment, and extent to which state-of-art treatments are beinb applied. 

B. Report Methodology and Summary Conclusions 
I 

Some of the information in the Report was taken from NC1 report . The bulk 
of the information, however, consists of experts' opinions gath red & 
in group interviews held at a number of cancer centers. The experts were 
asked their opinions on changes in disease management and whether reported 
differences in survival were real or "artifactual." They were also asked to 1 

identify the specific factors contributing to any reported improvements. 
The Report's authors realize the limitation in such SUbJeCtiVe kiata noting 
that, 

1 

“It should be emphasized that our design included elements of SubJectlvlty 
(e.g., selection of participating centers and expert opinion) and is 
heavily dependent on qualitative data. As such, our findings do not have 
the same conclusivity as that of studies which rely on objective, empirically 
validated data. However, since a major rationale for conducting this 

Page 107 GAO/PEMD-S7-13 Progress in Extending Suh-vival From 1960 to 1982 



--I _ - I---- -_-_ .“.“----------- 

Appendix V 
--- - 

Commenti From the Department of Health 
and Human Services 

2 

study is that such data do not exist, we believe our results constitute 
the strongest comprehensive evidence, to date, on what has actually 

I 

occurred in the area of cancer patlent survival for the period 1950- 
1982.U 

Spa comment 1 

Ye0 comment 2 

E&o comment 3 

We believe that the following major conclusive statement (as written in 
the Executive Summary) does not reflect the SUbJeCtiVity inherent in the 
methodology, nor does it reflect the past accomplishments in cancer 
research, and the present state of the art in treatment: 

"Finally, with regard to the questron of whether progress has been made 

I 

against cancer, GAO concludes that the answer is yes, but the amount of 
progress is as much a function of the particular definition of the term 
'progress' being used, as It IS a reflection of what has actually occurred in 
the field." 

The tone of this statement will reflect a view that progress has been relatively 
modest, yet this IS in stark contrast with statements made in Chapter 4, such 
as 

” 
. 

I 

whichever perspective one adopts, it is impossible to say 
&al there has been no progress made In extending patient survival." 

The Report goes on to say that the survival rates should not be used as the 

"sole lndlcators of progress made in extending patient survival." 

Indeed, we agree with this point and so state when we release the cancer 
statistics. Tables I and 2 from the NC1 1985 Annual Cancer Statistics 

1 Review present information on numbers of new cases, numbers of deaths, 
changes in incidence and mortality, changes in the level of survival, and 
changes in the number of deaths between 1970 and 1984. We believe that 
incidence, mortality and survival must all be brought together in analyzing 
trends in cancer. Morever, this information must be coupled with the 
results of clinical research to judge the extent to which proven treatments 
have been, and are being, applied. 

This analysis must be done with the knowledge and Judgement that because 
of the nature of the disease, the benefits of new treatments are not 
necessarily reflected immediately as changes in the measures of cancer. 
Indeed, an analysis reported in the 1985 Annual Cancer Statistics Review 
showed about 20 percent of the breast cancer patients who died during 
1983 had been diagnosed more than ten years beft.0, at a time when detec- 
tion and treatment methods differed from those available today. 

The Report itself must be considered opinion, not fact. In general, we 
belleve that the conclusions that cancer patlent survival has increased are 
appropriate, but that the tone of the Report IS negative in terms of the 
real progress in cancer. Indeed, the tone IS counterproductive, in that It 
can lead physicians and the public to feel that appropriate treatment IS 
not Important--that Tt does not make a difference in patient outcomes. 
The statistical evidence from clinical studies, and from the SEER program 
polnts to the contrary. 
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SW3 rjomment 4 

See comment 5 

See pomment 6 

C. Progress in Controlling Cancer 

In the Executive Sunsnary to the Report, GAO states that the 'only hopeful 
sign" that we are making progress agalnst cancer has been a steady increase 
In reported survival rates. Indeed, there are a number of hopeful signs, 
including: falling mortality rates among those less than 65 years of age; I 
a steady decrease In the percentage of the population who smoke and a slow- 
down in lung cancer incidence In white males-- although smoking still accounts 
for some 30 percent of all cancer deaths; a decline in overall mortality 
for a number of cancers that is directly connected with changes in treatment 
for those cancers including Hodgkins Disease, the childhood cancers, ovarian 
cancer and testicular cancer among others. We also see declines in stomach 
cancer mortality and cervical cancer. We also have results of the major 
clinical trials concerning screening for breast cancer; one in the United 
States and another from Sweden, which found that at least 30 percent of 
breast cancer mortality in women over age 50 can be eliminated through 
breast cancer screening. 

In addition, over the past decade, the strides in basic research have 
been enormous. We now understand many of the cellular level events which 
cause a cell to be transformed into a cancer cell. We also understand 
the number of the factors related to the promotion of the cancer, once 
this initiation takes place. There is literally an explosion of informa- 
tion concerning the mechanisms of cancer growth as well as cancer metasta- 
sis. To say that there is only one hopeful sign is at once naive and 
shortsighted. 

In concentrating on survival as an indicator of improved prognosis for 
cancer patients, the Report notes that 

I . it becomes clear that improvements in survival have taken place 
f&*almost all cancer types, although the actual improvements are 
typically less than those reported." 

I 

The reason the improvement is not as great as reported is, according to 
the Report, that a number of "forms of measurement bias exists," As far 
as is known, this bias is of almost academic interest and is not a practical 

I 

limitation to the interpretation of the data. Indeed, the Report does not I 

outline the impact of these measurement biases on the survival rates. 

The Report also notes there are trends toward early detection of many 
cancer types, improved case management, refinements in surgical procedures, 
new radiation therapy devices, and the advent of chemotherapy and that 
these are the factors which most often account for the improvements noted. 

I 
We agree with these conclusions, but, regret the tone of the sfatement: 

Y . these improvements in survival are nontheless limited, because 
t;e; have occurred primarily for the rarer forms of cancer; and that 
the improvements in survival have been greatest for those cancers 
which strike the young." 

It should be noted that young not only includes those under 15 but those 
under age 65 as well. The latest ten-year national mortality statistics 
for the period 1975 through 1984 show a decline in mortality in whites from 
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all cancer except lung cancer up to age 65, and a decline in all cancers 
including lung cancer up to age 55. This group makes up some 42 percent 
of all cancers. 

I The Report also notes that the quality of life has improved for cancer 
patients; this is a strong, positive conclusion, and we concur. 

0. The Challenge to Improve Cancer Survival 

It is a particularly important conclusion that survival could be improved 
through better application of existing treatments. We believe strongly 
that this is true and have taken a number of steps to reduce the gap between 
state-of-the-art and practice. NC1 has developed an extensive network of 
cancer research centers across the country and a clinical research program 
that enables comnunity physicians to participate in multi-center clinical 
trials of cancer treatment. This program has recently been expanded 
to include cancer control research as well as clinical research. 

NC1 has also developed an information system that includes the state-of-the 
art cancer treatments as defined on a continuous basis through an editorial 
board of cancer researchers. The computer-based information system, known 
as PO9 (Physician Data Duery), is available through the National Library of 
Medicine and through a number of commercial information services. POP 
also lists all clinical treatment protocols underway under the auspices of, 
or approved by, NC1 and where these clinical treatment protocols are being 
conducted across the United States. 

600 cornmont 7 

In addition, NC1 has put in place a network of information services (The 

I 
Cancer Information Service) available through a nationwide phone number-- 
1-800-4-CANCER. Both physicians and the public are encouraged to use this 
number for treatment information as well as information on cancer detection 
and cancer prevention. 

All of these efforts are part of the nationwide cancer control effort to 
apply optlmal treatment to the cancer patient. 

E. Conclusions 

See comment 8 

1. The specific findings point out that progress has occurred but 
not to the extent shown in the survival statistics. Unfortunately, 
no percentages or other quantitative estimates are given to 
indicate to what degree the survival has improved, nor 1s the 
potential impact of the "measurement biases" outlined, leading 
the reader to infer what he will. 

2. 

I -~-- 

The methodology used--an analysis of the subjective opinion of 
experts--is only a first step, the next steps would involve detailed 
reviews of research reports for a number of cancer sites. This 
would be extremely time-consuming and in turn would need to be 
addressed by experts working from a body of data. Recent experience 
with the Concensus Conference on Breast Cancer in which the data 
from the breast trials were pooled and analyzed, testifies to the 
fact that it can be done and that it is useful, but that it is 
costly in terms of analysis resources. The method used here IS a 
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See comment 9 

Sfj comment 10 

See comment 11 

Nawon p.80. 

See comment 12 

5 

step toward an answer but Is not sufficiently quantifled to allow 
the reader to draw his own conclusions. 

3. The report discusses a number of "measurement biases" that may be 
present and if present must be considered in the interpretation of 
the survival statistics, as well as incidence and mortality trends; 
however, the potential impact of the biases 'is not quantified and 
the reader is left to infer a large magnitude when the measurement 
bias or factor may be a purely hypothetical concept. 

4. We agree with the conclusion that in 11 of 12 cancers addressed 
survival has increased, although the increase in stomach cancer 
survival is not explained. This increase, albeit small may reflect 
improved technique, or earlier detection, and concomitantly better 
treatment results. 

5. The tone of the Report seems to contradict the conclusion that 
survival has increased, and could make the Report counterproductive 
in perpetuating the notion that treatment is ineffective. The 
following examples are quoted from the Executive Summary: 

"When additional evidence is examined for specific forms of 
cancer, it becomes clear that improvements have taken place for 
almost all cancer types, although the actual improvements are 
typically less than those reported." 

"The GAO revlew shows that more cancer patient lives are being 
saved or extended than in 1950, these improvements are nonetheless 
limlted because they have occurred primarily for the rarer forms 
of cancer." 

" . interpretation of survival trends remains difficult pri- 
m;r;ly because of changes in detection practices and what 1s. or 
is not, called cancer. These changes introduce a number of 
biases which artificially inflate the actual improvement in 
patient survival." 

6. Use of the term "the war on cancer" is inappropriate. The NC1 does 
not use this term which connotes that all of the Nation's cancer 
resources are devoted to clinical treatment research.' Basic and 
applied research on prevention are important components of the 
program, as is research on screening, cancer etiology, and cancer 
bloloqy. 

7. We fully concur with the Report (for example, on page 4-2) that 
(five-year) survival rates provide only limited information on the 
full extent of patlent survival and do reflect cancer morbidity. 

8. Progress in terms of the potential to extend the life of cancer 
patients is not measured thrwgh the survival statistfcs, but 
instead through the results of carefully controlled clinical studies. 
The experts were asked their opinions on research advances, but 
data from clinical studies exist to document the potential gains 
in survival. The comparison of SEER rates over time reflects 
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actual survival in the general population and does not measure 
the potential for survival, i.e., that which can be achieved 
through state-of-the-art cancer treatment. 

9. We are pleased that the Report concludes that the survival rates 
as measured by the SEER Program are more accurate than the rates 
derived from earlier studies. 

GAO RECOMMENDATION 

GAO recommends that the NC1 include a description of the bias that can lead 
to misinterpretation of survival rate changes in all future publications on 
patient survival. In this way, misinterpretation of changes in survival 
rates can be minimized. 

HHS COMMENT 

We concur. Beginning in calendar year 1987, the NC1 will include a descrip- 
tion of the potential sources of bias likely to cloud the interpretation of 

, 

survival rates in its annual presentation and publication of cancer survival 
rates. 

TECHNICAL COMMENTS 

The following corrments or corrections are directed at specific statements 
made In the GAO report and are listed below In order of their appearance 
in the text of the original document. 

1. INTRODUCTION 

. Comments regarding the methodology are included in the cover memo 
accompanying this statement. 

2. CANCER SURVIVAL RATES AS MEASURES OF PROGRESS MADE 

. (Page 2-19) The statement lmplylng that criteria for the diagnosis of 
cancer have changed over time IS incorrect and misleading. This comment 
permeates the discussions of prostate cancer, bladder cancer and breast 
cdncer. Hlstologlc definitions have not changed since 1950. 

3. CHANGES IN CANCER MANAGEMENT, 1950-1982 

. (Page 3-3, 1st par) In addition to innovations in imaging techniques 
and improvements In radiation therapy delivery, a wide array of changes 
have also occurred in the practice of medicine over the past two decades. 
MaJOr advances in supportive care (antibiotics, blood product availability), 
cancer treatment (e.g., surgery and chemotherapy in addition to radlo- 
therapy) all have had an impact on cancer treatment. 

. (Page 3-4) The statement, "The ability to detect micrometastases . . ." 
is not strictly correct. Chemotherapy is the treatment of choice for 
most cases of metastatic disease. Excision of metastases for cure IS 
possible only in selected cases. --~-"- -I- --_ 

Y 
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. On the same page, the Report states that most patients with metastatic 
d'isease still die, but it should point out that advanced disease is 
curable in the majority of patients with childhood ALL, aggressive 
lymphoma, Hodgkin's dfsease, and testicular cancer. In addition, many 
patients with metastases to lymph nodes in breast and other cancers can 
be successfully treated with adjuvant therapy to improve their survival. 

BLADDER*CANCER 

. (Page 3-14) The conclusion in this section could state that there are 
a number of changes in the management of bladder cancer that might I 

explain the improvement in survival. Such a statement would be consis- 
tent with Table 3.1 which reports real improvements in disease detection 
pretreatment evaluation, and treatment. 

Available data show a five year survival of 53 percent in 1950 and 77 
' percent in 1982 (Table 4.1). Reasons for this improvement such as early 

detection and better follow-up (cystoscopy) as well as improved treatment 
(surgery, radiation and chemotherapy) are cited. Other advances, such 
as the use of intravesical chemotherapy and biological therapy (BCG) to 
avoid cystectomy and retain bladder function are not mentioned. 

. This section focuses on the divergent opinions offered by the experts 
and concludes that the gain is not well understood. This seems I 
unreasonable, since it is not clear that the experts polled are in a 
position to assess the reasons behind a 30-year trend. Nor are they in 
a position, based only on patients seen in their practices, to assess 
the magnitude of a national trend. 

. (Page 3-9) Coffee and cyclamates have not been clearly linked to bladder 
cancer, while cigarette smoking is a definite risk factor. 

. (Page 3-13) The possibility that the inclusion of greater numbers of 
patients with papillary carcinoma as a maJor contribution to the 
reported improvement in survival rate IS an appropriate statement. 
But by affixing no magnitude or range of effect to the statement, the 
entire change in survival is called into doubt. 

This may reflect the opinion of one of the experts, but it $hould not 
be construed as explaining all the gain in survival. The Report agrees 
by noting that there has been a gain in survival, but the ccjnclusion 
is muted. 

BREAST CANCER 

. (Page 3-15) Breast cancer rates continue to increase after age 70. 
Ionizing radiation might be mentioned as a causal agent for some cases. 

. (Page 3-16) The statement that "most breast neoplasms . . . eventually 
spread to pelvis, liver and lung" is incomplete and slightly incorrect. 
Breast cancer commonly spreads to liver, lung, bone, lymph nodes and 
skin. Pelvis may be affected only as bony or nodal involvement. 
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(Page 3-16) The statement dealing with the rise in incidence vs. survival 
rates (1st paragraph) begs the question as to what extent the mortality 
rates should reflect the increase In survival from 60 to 74.6 percent 
over the 30-year period in questlon. Are there changes in the age 
distrlbutlon or in other possible causes of mortality that could affect 
these rates? The answer is not known, and is under study, but the 
unequivocal conclusion that real improvement is not present is not 
Justiified. In fact, it might be said that earlier detection could play 
a role in survival: early detection that affords improved prognosis 
because the cancer is treated earlier may be one of the reasons for the 
improvement in survival in these patients. 

(Page 3-16) The last sentence probably should read "The sharper rise in 
survival rates than in incidence rates . . . ." 

(Page 3-17) Bottom right: "ineffective" should be "effective". 

(Page 3-19, #2) The NC1 disagrees with the statement that there IS a 
possibllty of improving survival by using "curative" surgery in 
Stage III breast cancer patients. Surgical inoperability on advanced 
disease patients has been defined since the mid 1940's. 

(Page 3-19, 14) AdJUVant chemotherapy has been used since 1975. 
Bonodonna reported the use of CMF (cyclophosphamide, methotrexate, 5- 
fluorouracil) at ASCO in 1975 (published in the NEJM 294:76). A 
National Surgical Adjuvant Breast Project study had been reported 
earlier. The September 1985 NIH consensus conference confirmed 25 
percent improved survival for Stage II premenopausal women treated 
with adjuvant chemotherapy and 20 percent improved survival for post- 
menopausal women treated with adjuvant tamoxifen. 

It 1s indeed unlikely that the effects of treatment in the early 1980’s 
would be reflected in the 1982 survival figure for breast cancer. 
However, earlier application could have an impact, but we do not know 
the extent to which the treatment was applied. Moreover, note that the 
longevity of patients with breast cancer IS such that the mortality rate 
at any time reflects patients diagnosed many years before. 

(Page 3-20) We do not know of any data to support the statement that the 
"more aggressive therapeutic approach to selected Stage III patients" 
has had an Impact on survival. 

(Page 3-21) The concluding statement "there are too many potential sources 
of bias . . ." is not supported by identifiable data in the body of the 
report. Quantification of the potential bias should be presented, or this 
statement should be eliminated. 

The importance of the decline in the mortality rate for women under 50 
years of age between 1975 and 1984 is not discussed. 

1 COLORECTAL CANCER 

. (Page 3-30) The comments regarding lack of distlnctlon between colon 
I and rectum cancer in early NC1 surveys are incorrect. Very early data -- 
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did not fail to separate cancers of small and large intestines, but data 
for colon and rectum separately have been avallable for the entire period 
under question. 

(Page 3-33) In discussing the relationship of diet to colon $nd rectal 
cancer, the Report states that there is no definitive relatipnship. In 
fact, there clearly is a definitive relationship between diet and I 
colon cancer, but what is not known is what that relationship is due 
to, Fat, fiber, chemicals, and mrcronutrients have all been hypothesized 
to play an important role, with no unanimity as to which is or is not 
the most important. 

(Page 3-33) The statement that trends in colorectal cancer cannot be 
meaningfully discussed because of mis-diagnosis of metastatic lesions 
as separate primary sites is not supported by data. Hepatocellular 
carcinoma is easily distinguished from adenocarcinoma metastatic to 
the liver. 

(Page 3-34) The Report notes that "the ability ot detect and allow for 
excisfon of precancerous lesions (with endoscopy) should have little 
effect on mortality." The data and reasoning behind this statement is 
not clear. In fact, the opposite conclusion may indeed be true. 

(Page 3-36) Survival figures on Table 4.1 indicate a five-year survival 
for colon cancer improving from 41 to 52.8 percent between I950 and 
1982, a striking change. Comparable figures for rectal cancer are 40 
and 49.7 percent. In each case, the conclusion is that a "slight" 
improvement in survival has occurred. The important point IS that the 
improvement is real, and given the rising incidence and decreasing 
mortality this is most likely a significant effect. In a disease which 
affects nearly 150,000 patients per year in the U.S. (colon 96,00O/rectal 
42,000) even small improvements in survival are highly significant. 

(Page 3-38) It 1s important to note that a recent meta-analisis by 
Chalmers and Buyse indicates that treatment with 5-FU leads to significant 
improvement in disease-free survival when used postoperatively, In 
confirmation of this observation, recently completed cooperative group 

I 

trials of colon and rectal cancer confirm 20 percent improved disease-free 
five-year survival using FU-based treatments in colon cancer and 24 
percent improved five year disease-free survival in rectal cancer using I 
FU and radiotherapy. 

Indeed, the best explanation for improved survival ln colorectal cancer 
between 1950 and 1982 is improved surgical techniques and supportive care 
as well as widespread empiric use of 5-FU chemotherapy. Thus, the 
conclusion that therapeutic approaches are "too recent to have implications 
for the latest published survival rates" is likely to be incorrect. 

ANU NECK CANCER 

I l 

One of the reasons why methods for the early detection of head and neck 
cancers has not improved is probably because they have alwhys been very 
visible and easily detectable cancers. 

. (Page 3-45) From an epidemiologic standpoint, we recommend using the term 
oral cavity and pharynx cancers instead of head and neck cpncers. 
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LEUKEMIA 

(Page 3-55) The therapeutic approach discussed in this section confuses 
adult and childhood ALL. The incidence of complete response rates in 
adult ALL is actually greater than complete responses in adult AML. 

The statement that patients with CML in blast crisis can be treated with 
bone marrow transplant is wrong. Bone marrow transplantation is still a 
highly experimental approach to therapy in CML patients, but if used is 
recommended for patients in the chronic phase of the disease rather than 
for those in blast crisis. 

To state that chronic leukemias are being detected earlier because of . .- 
Medicare-supported blood testing (Table 3.8) seems unJustified unless 
supportive data can be referenced. 

, 
. (Page 3-61) The statement that "the improvement [ln leukemia survival] 

has been greatest for childhood victims with ALL" is significantly 
understated and does not express the magnitude of this contribution over 
the period of interest. In 1955, a study done by the Cancer and Leukemia 
Group B (CALGB) identified only 103 children worldwide who were five-year 
survivors of leukemia. All of these children had received some form of 
then highly-experimental chemotherapy. Today, as the report notes, half 
of all children with ALL can be cured. This is an extrememly significant 

1 gain. 

LUNG CANCER 

. (Page 3-62) The ACS national estimates for 1985 are 144,000 rather than 
125,000 new cases of lung cancer and 126,000 rather than 100,000 deaths. 

. (Page 3-63) The most comnon site of metastases from squamous cell cancer 
of the lung is bone rather than GI tract. 

. (Page 3-69) Clearly, there is room for improved treatment options for 
lung cancer patients, but it must be agreed that real advances have been 
made in this disease, particularly small cell lung cancer. This is 
inconsistent with the study's conclusion that treatment advances have 
only occurred in uncommon malignancies. Small cell lung cancer was 
diagnosed in over 25,000 Americans last year, and small advances in this 
area can yield large benefits in lives saved. 

. The statement in Table 4.1 for lung cancer that "stage migration" has 
been shown to exist can be deleted as stage migration will not affect 
changes in overall survival. 

NON-HODGKIN'S LYMPHOMA 

. It was unclear why Hodgkin's disease was omitted from any discussion 
of the lymphomas. Hodgkin's was uniformly fatal in 1950, and overall 

I 

cure rate exceeds 75 percent today. This study ignores this important 
treatment accomplishment. 
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. (Page 3-71) This notwithstanding, It IS an exaggeration to state that 
there is "no consensus on a IInlform terminology to discuss the non- 
Hodgkin's lymphomas", The implication IS that the field, in which there 
has been great treatment success, IS In chaos: "discussing non-Hodgkin's I lymphomas is a little like shooting at a moving target." This IS likely 
a reflection of lack of familiarity or inexperience with the terminology 
used for histopathologlc diagnosis of lymphomas. 

The working formulation (not discussed here) is the accepted framework 
for dfagnosis, On page 3-76, it IS clalmed that combined radiation and 
chemotherapy is more effective than either alone for certain patients. 
This is obsolete; there is no non-Hodgkin's lymphoma for which the 
statement is true. 

Seecomment 

I 

Se~comment46 
/ 

1 

S$ecomment48, 

I l 
Any discusslon of treatment advances must separate out treatment of 
common hfgh grade lymphomas, where success has been most outstanding. 
For example, in 1973, only 10 percent of patients with diffuse histio- 
cytic lymphomas survived five years; today's cure rate IS 65 percent. 
In fact, Table 3.10 (Changes in the Management of Non-Hodgkin's Lymphoma) 
should distinguish between patients with aggressive and more indolent 
disease. 

. (Page 3-74) The report states that the major risk factors associated with 
NHL are any problems in the immune system, This is not true for the great 
majorfty of lymphomas. 

I I 

. (Page 3-75) The statement is made that survival rates have Improved 
but a decrease in mortaljty has not been observed in the non-Hodgkin's 
lymphomas. Since it is quite certain about one-third of the non-Hodgkin's 
lymphomas (the diffuse large cell lymphomas) can be cured, the disease 
likely represents an example of where either mortalitv rate$ laa behind 
improvements in relative survival rates or physicians"have not been 
using state-of-the-art therapy widely, or they have not been using I t 
well. 

The sltuatfon is even more dramatic than with breast cancer because 1 

the lymphoma cases, patients have widespread disease and if they fai 1 
they die shortly after diagnosis; while in breast cancer, patients 
treated with adjuvant therapy who recur, live a long time. The best 
explanation 1s that physicians have not been quick to accept and use 
more effective therapies, 

PROSTATE CANCER 

n 
9 

the 

. (Page 3-79) The statement beginning "lest we assume . . ." IS a strong 
statement which should be qualified. This VA study was small (approxi- 
mately 30 patients in each treatment group), and randomized patients 
with presumably localized prostate cancer to surgery or observation. 
However, the study was performed in an era (1960's) when bone or CT 
scans were unavailable to determine which of these patients already had 
metastatic disease beyond surgical cure at the time of prostatectomy. I 

Patients can now be appropriately selected for surgical curie of this 
disease, and it makes little sense to quote this small, and dated VA 
study out of context. 
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. In the next paragraph (Page 3-79), the statement is made that prostate 
cancer has two distinct manifestations, with an "indolent" form being 
more prevalent. The Report then concludes that much of the improvement 
seen in prostate cancer survival can be explained by the prevalence of 
the "less malignant" form of the disease. 

Table 4.1 shows improved five year survival between 1950 and 1982 as 
43 percent vs 71.1 percent, respectively. While some of this improve- 
ment may be due to increasing TURPs and diagnosis of Al disease (for 
which survival is unimpaired), it is also true that during this interval 
improved surgical techniques, radiation therapy, and diagnostic lmaglng 
techniques became available. 

. (Table 3.1) "Changes in the Management of Prostate Cancer Patients", 
"nuclear roundness" 1s not an Important prognostic indicator. Does 
this mean grade? 

. (Page 3-84) When discussing prostate cancer, it may be more precise to 
call "preinvasive" cancer as either presymptomatic or latent cancer. 

STOMACH CANCER 

. There is one important omission in the section on stomach cancer, which 
is later described as the only cancer about which "a conclusive state- 
ment that survival has not improved" (Page 4-10). Since the 1930's, 
the mortality rate of this disease has decreased dramatically. Between 
1969 and 1980, age-adJusted mortality from gastric cancer fell 27.4 
percent in men and 30.2 percent In women. Alhough the specific reason 
for this decline in mortality IS uncertain, the decreased incidence of 
this tumor is most likely related to changing patterns in diet and 
nutrition, and reflects a capability of actually preventing cancer by 
manipulating diet. Certainly, this important observation should be 
mentioned in the report. 

. (Page 3-87) Ulcers have not been confirmed as a risk factor for stomach 
cancer in U.S. studies. 

4. HAS PROGRESS BEEN MADE? 

I 

. (Page 4-3) The biases noted may affect the observed survival rates but do 
not result from changes in the way survival rates are measured. 

. (Page 4-6) Endometrial cancer: Although the potential influence of 
hysterectomy is acknowledged earlier, the incidence data were not called 
biased. To the extent that hysterectomies have increased, then corrected 
incidence rates would have increased more during recent years than in the 
past. This would increase further the divergence of incidence and 

I 

mortality. 

, (Page 4-8) Why are the incidence rates for lung cancer not reliable? 
Is stage migration bias a valid explanation for improvements in overall 
survival for this cancer? For prostate cancer, how would "a better 

1. ~_ understanding" of risk factors improve the targeting of therapy? 
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S&comment59 . (Page 4-10) In the conclusions, rather than the statement "of the twelve 
cancers examined . . .), it would seem clearer to say that 11 of the 12 
examined showed evidence improvements in survival. 

Seecomment l It would seem that both sides of the question of the extent of increase 
in survival should be presented. For instance, the statement 

I 
"Even in cancers where survival improvements have taken place, there 
remain distinct groups of patients who have not benefited from these 
Improvements." 

has an obverse, that there are dlstlnct groups of patients for all these 
diseases where the gains have been impressive. Still another point to be 
made is that the report concludes that advances have been made only in 
cancers which afflict small numbers of young patients. Hodgkin's disease 
and testicular cancer, for which treatment gains have also been particularly 
notable are not mentioned. 

Seecomment 
i 

Nowonp 83. 

4 ecomment60 

1 . (Page 4-9) What is the explanation for the observed (small) increase in 
survival for stomach cancer? The reported survival increased from 12 to 

I 
15.7 percent, and it is not clear why the authors conclude that no 
Improvement in survival rates has occurred. 

. "For lung, colon, rectum, and breast cancer, on the other hand, there 
have been only modest gains in survival rates." 

An important point is that this improvement IS real, and since these 
diseases affect over 400,000 Americans annually, even modest gains are 
important Irn terms of public health. 
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Sse comment 61 ATTACHMENT 1. TABLE 4.1: SURVIVAL TREhDS BY CANCER TYPE (REVISED) 

Reported 5-Year 
Cancer Survival Ratea 
LYE%----- 1950 1982 Factors for Consideration Conclusions 

Bladder 53% 77.3% . Survival improvements consis- Real lmprovemnt 
tent with increasing incidence 
and decreasing mortality 

. Increased use of cystectoqy, 
tracking of high risk 
patients. improved staging, 
use of combined modality therapy 
for advanced disease and earlier 
disease detection were all con- 
sidered to have improved survival 

Breast 60% 74.6% . Improved early diagnosis, Real improvement 
allowing curative surgery 

. Positive adjuvant trials in 
pre- and postmenopausal Stage 
II recently confirmed 

. Therapeutic breakthroughs 
expected to have significantly 
impacted on survival 

Colon 41% 52.8% . Survival improvements consis- Improvement ln 
tent with rising incidence and survival has 
falling mortality rates occurred 

. No indication that measure- 
ment biases exist 

. Widespread emplrlc use of 5-FU 
based chemotherapy, recently 
shown to be effective in 
randomized studies 

aln order to make appropriate comparisons the rates presented are for whites 
only Since other reporting categories changed over time. 
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Cancer 
LYE-. 

Rectum 

' Cervix 

Reported I-Year 
Survival Ratea 

950 1982 Factors for Consideration - i 

40% 49.7% . Survival improvement consistent 
with lncreaslng Incidence and 
decreasing mortality 

No indication that measurement 
l biases exist 

. Increasing use of radiation 
and chemotherapy in combination 
as adjuvants to surgery have 
helped extend survival 

59% 67.4% . There was no indication given Improvement In 
by expert panels that any patlent survival 
measurement biases exist and mortality rates 1 

. Earlier disease detection 1s 
credited with Improving patient 
survival; greater emphasis 
on screening could have a still 
greater impact 

Endometrial 72% 87.1% . Survival improvement consistent 
with sharper decline in 
mortality than in incidence 
rates 

. No indication that measurement 
biases exist In survival rates 

Conclusions 

Improverrnt in 
survival has occurrec: 

Improvement in 
patient survival 
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Cancer 
Type 

Reported 5-Year 
Survival Ratea 
1950 1982 - - 

Factors 
for Consideration Conclusions 

Head and 
Neckb 

Leukemia 

Lung 6% 

45% 54.3% . Survival improvements hconsis- Improvement in 
in 1960 tent with stable incidence and survival rates 

mortality rates 

. No indication that measuremnt 
biases exist 

. Improvements in surgical proce- 
dures have expanded pool of 
patients eligible for surgery 

I Improved radiotherapy options 

. Availability of effective 
chemotherapy 

10% 33% . Survival improvements consis- Real improvement 
tent with a decreasing in survival rates 
mortality rate; incidence for patients with 
increased slightly early in acute leukermas 
period and showed a decline 
following 1974 No improvement 

for chronic 
. No measurement biases extst leukemias 

. Advent of chemotherapy for 
acute leukemlas has dramatically 
improved patient survival 

11.6% . Survival rate improvement 1s 
inconsistent with approximately 
equivalent increases in lnci- 
dence and mortality rates, 
incidence rates, however, are 
not reliable 

. Development of chemotherapy for 
small cell lung patients has 
improved their survival 

Real improvement 
in survival rates 
for patients with 
small cell 
carcinoma (affects 
25,000 patients 
annually) 

No change for other 
patients 

1 I 
b Rates for 1950 are provided only on a site specific basis (lip, tongue, floor 

I 
of mouth, etc.) 

Y 

Page 122 GAO/PEMD-37-13 Progress in Extending Survival From 1960 to 19112 



Appendix V 
WmmmW Fnrm the Department of Health 
antI Ibutwn f?wvbIb 

Reported 5-Year 
Cancer Survival Rnte' 
_Type -- Factors for Consideration Cqnclusrons 

Prostate 43% 71.1% . Survival rate improvement Real improvemnt 
consistent with increasing in survival has 
incidence rate and stable occurred 
mortality rate 

. Irrproved detection and diagnosis; 
Improved surgical options 

. Length time bias may exist 

. A better understandlng of risk 
factors has allowed targeting of 
therapies; increased use of inter- 
stitjal radiation has also led to 
survival gains 

Non- 31% 48.1.X . Survival rate improvement is Real Improvement 
Hodgkfn'a In 1960 consistent with slower increases in patient 
lymphomac in mortality rates than in survival 

I 
incidence rates 

. No indication that measurenx?nt 
biases exist 

. Retter understanding of NHL; the 
advent of effective chemotherapy 
and the use of radiation In combi- 
nation with chemotherapy have all 
improved patient survival 

Stomach 12% 15.7% . Survival improvements inconsis- No improvemnt in 
tent with equivalently sharp survival rates; 
decrease in incidence and however, overall 
mortality rates mortality has 

decreased because of 
decreasing incidence 
alf the disease 

c Rates provided for 1950 are by categories no longer used to classify NHL. 
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GAO Comments 1. The statement in the executive summary, on page 2, has been modi- 
fied to clarify that our conclusion relates to progress in extending 
patient survival. The other points HHS made m this section of its review 
were addressed in the concluding section of chapter 4. We state in 
chapter 4 that the inclusion of subjective opinions as one source of infor- 
mation does not mean our conclusions are subjective, that advances in 
cancer research are beyond the scope of this report, and that the tone of 
the report was considered fair by the majority of independent 
reviewers. 

2. The question of whether the report is “opinion” or fact is addressed 
in chapter 4. 

3. The tone of the report, as we state in chapter 4, was considered 
appropriate by the majority of independent reviewers These reviewers 
were drawn from the 11 comprehensive cancer centers that did not par- 
ticipate in the data collection for the project. 

4. The phrase “anly hopeful sign” has been changed to read “one 
hopeful sign” (see page 2). The other “hopeful signs” mentioned by 1111s 
fall outside the defined scope of the report. 

5. This criticism by HIIS is not well understood. We believe that we have 
conclusively shown that the biases can and do lead to distorted esti- 
mates of the magnitude of true improvement in cancer patient survival. 
In addition, the criticism is particularly puzzling given IIIIS’S concurrence 
with our recommendation. IIIIS’S quotation from the report has been 
deleted. 

6. The information provided by the agency as evidence that advances 
have been made in age groups other than the young concerns mortality I 

and incidence rates, neither of which was the focus of the project 

7. Our failure to provide quantitative estimates of the degree to which 
survival rates have actually improved is discussed in chapter 4. 

8. The agency’s characterization of the methodology as a “first step” IS 
somewhat incorrect. The actual first step m this area was the initiation 
of data collection efforts by NCI to track survival trends. Our study is 
therefore more appropriately thought of as a second step That is, 
having evaluated the strengths and weaknesses of the published rates, 
we expect that our study will both inform current users of survival rate 
data in public debates and stimulate more extensive quantitative 
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studies, by NCI or others concerned with the issue of Grogress against 
cancer. In addition, the characterization of the methodology as “an anal- 
ysis of the subjective opinions of experts” is incorrect in that these opin- 
ions were only one of many sources of data used to reach our 
conclusions. 

9. Our conclusion that there has been no improvement in patient sur- 
vival for stomach cancer is based on 3 factors: (1) the parallel declines 
in incidence and mortality rates, (2) the lack of advances in treatment 
for this disease that demonstrate the ability to extend survival, and, 
finally, (3) the experts’ opinion that no improvement in extending 
patient survival occurred from 1960 to 1982. Each of these factors, 
although not conclusive evidence by itself, supports the conclusion that 
survival has not improved. 

10. The issue of tone is addressed in chapter 4. As to the specific state- 
ments HHS cites, HHS has presented no evidence to contradict them. The 
statement on the interpretation of survival trends now appears on page 
3. The two other statements were deleted from the report. 

11. The term “war on cancer” is widely used in discussions of progress 
against the disease. However, since our focus in the report is only on 
patient survival, we have deleted the term. 

12. The report is concerned with actual and not potential improvements 
in cancer patient survival. The results of clinical trials only tell us of the 
potential of therapies to extend survival and are therefore not relevant. 

13. The statement, now on page 32, has been amended to indicate that 
the types of cancer being detected have changed. 

14. As can be seen from our discussions of the specific cancers in 
chapter 3, we concur with this view. However, it is our impression that 
many of these changes (for example, advances in surgery, chemo- 
therapy, supportive care) are better understood at the disease-specific, 
rather than at the general, level. This accounts for our decision to dis- 
cuss these changes in the context of the individual cancers. The refer- 
ence is to pages 35-36. 

16. The statement, now on page 35, has been changed to read “distant 
metastases.” The point regarding chemotherapy is not relevant to the 
discussion of imaging devices because it relates to treatment and not to 
diagnosis or patient evaluation. 
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16. We agree that cure can be achieved for childhood AIL and the aggres- 
sive forms of lymphoma and so state in our discussions of them in 
chapter 3. We did not make any statement regarding their curability at 
this point in the text simply because it was not relevant to the benefits 
of the new imaging technologies. With respect to Hodgkin’s disease and 
testicular cancer, we can make no comment because neither was one of 
the 12 cancers we examined. The reference is to page 35. 

17. The conclusion could be stated in a number of ways. We see no evi- 
dence that makes us believe that our wording is either incorrect or inap- 
propriate. The reference is to page 40. 

18. The expert panels did indicate that these therapies, especially IKJG, 
were promising for the treatment of bladder cancer. However, the 
panels also believed that the extent to which they had affected patient 
survival by 1982 was unclear. Therefore, the treatments were not con- 
sidered relevant for reaching conclusions on changes in survival from 
1950 to 1982. 

19. Since each of our panels on bladder cancer included physicians who 
have been practicing for the last 30 years, we consider them to be 
capable of addressing developments during that period. In addition, the 
panel discussions were held at the nation’s leading cancer institutions, 
where the magnitude of improvement in patient survival is, arguably, as 
great as if not greater than that nationally. If there is any bias in the 
perspectives of our panels, we believe it IS one that would exaggerate, 
rather than minimize, the extent of progress. 

20. The text, now on page 37, has been changed to reflect this point 

2 1. As we state in our first conclusion for bladder cancer, there was a 
I 

real improvement in patient survival from 1950 to 1982. Had our inten- 
tion been to question al.J of the reported improvement, this conclusion 
would have been omitted. The reference 1s to page 40. 

22. The changes indicated here and in the next four paragraphs have 
been made in the report. The references are to pages 4 1-43. 

23. The statement, on page 43, has been deleted. 

24. The agency’s comment is not well understood. Our report indicates 
that adjuvant chemotherapy has the potential to extend survival for 
breast cancer patients, but this therapy is too recent to have affcctcd 
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the 1982 rates. The agency makes the same points in its comments. The 
reference is to page 44. 

26. The statement, now on page 44, has been changed. 

26. The falling mortality rate is not mentioned since mortality for spe- 
cific age groups is outside the scope of the report. The reference is to 
page 46. 

27. The text, now on page 51, has been changed. 

28. The statement, now on page 61, has been changed. 

29. The statement, now on page 61, has been changed. 

30. The statement, now on page 62, has been changed to read “little 
effect on survival.” 

31. In light of the differences of opinion between HHS and GAO on two 
issues-that is, contributions made by 5-FU and the recency of com- 
bined modality therapy-it is understandable that we reach different 
conclusions as to the magnitude of the improvement in survival. Since 
our position on both issues remains unchanged, we retain our conclusion 
that the improvement in colorectal cancer patient survival should be 
characterized as “slight.” HHS, however, does make an important point 
with respect to the use of this term. Since colorectal cancer is such a 
pervasive disease, even small improvements in the survival rate affect 
large numbers of cancer patients. We concur with this position and at no 
time intended to imply by the use of the term “slight” that the improve- 
ments are trivial or of no consequence. The reference is to page 82. 

32. We do not dispute the results of these trials, but their recent comple- 
tion does not change our conclusions on either colon or rectal cancer. For 
colon cancer, our disagreement is based on the information provided to 
us by the expert panels. When asked about the contr butions made by 
the treatment advances, one panel indicated that “as far as colon carci- 
noma is concerned, adjuvant therapy of any kind has not materially 
altered survival or recurrence rates” (emphasis added). The second 
panel, well aware of the trials HHS refers to, stated that “in colon cancer, 
systemic chemotherapy in [its] view, has not been demonstrated to be 
effective.” With respect to rectal cancer, we discussed the benefits pro- 
vided by chemotherapy in the draft HHS reviewed, and our conclusions 
remain unchanged. 
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33. We believe that MIS’S concern over whether advances were “too 
recent” to be incorporated into our findings results from a misreading of 
our discussion of colorectal cancers. We conclude that advances in sur- 
gery resulted in improved survival. Had we believed that all therapeutic 
advances were too recent, we would have concluded that no improve- 
ment in survival had occurred. In the one case in which we have consid- 
ered a therapeutic advance too recent-that is, combined modality 
therapy for rectal cancer-our position is supported by the views 
expressed by both panels of experts 

34. Despite the ease of detection, a considerable number of patients with 
head and neck cancers are diagnosed with advanced disease. 

35. WC do not contest the position that the term “oral cavity and 
pharynx” may have been preferable from an epidemiologic perspective. 
IIowever, since our panels were heavily composed of clinicians rather 
than epidemiologists, we thought the phrase “head and neck” was 
preferable. 

36. The discussion, now on page 62, has been clarified to account for 
uus’s comment. 

37. The discussion, now on page 63, has been changed 

38. The statement has been deleted. 

39. This is once again an issue of tone, which is addressed in chapter 4. 
The reference is to page 65. 

40. The changes have been made on pages 65 and 66. 

41. Even for the one malignancy for which a treatment advance was 
noted, small-cell carcinoma, only 10 percent of patients survive for 5 
years. Therefore, we continue to believe that the statement that 
advances are relevant for only small, discrete subpopulations of lung 
cancer patients remains accurate. The reference is to pages 68-69 

42. The statement has been amended to reflect that stage migration is 
not relevant when exammmg overall survival. The reference is to page 
68 

43. IIodgkin’s disease was omitted because it was not among the 10 can- 
cers with highest incidence rates in 1950 or 1982. The implication that 
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cancers for which dramatic improvements have occurred were omitted 
from the study must be weighed against the omission of such diseases as 
cancer of the liver, esophagus, and pancreas, for which progress has 
been minimal at best. 

44. The language in the text, now on page 70, has been modified to 
include the “working formulation.” It should be noted, however, that 
acceptance of any framework for diagnosis is a process that can take 
many years. 

46. We agree that progress against NHL has been most dramatic for the 
high-grade forms of the disease. We agree also that an examination of 
NHL would be more informative if it were more narrowly focused. This is 
true for most of, if not all, the cancers in our study. In almost every 
case, the advances m treatment that have been noted are relevant 
mostly for specific disease subtypes. However, our purpose was to 
determine whether progress has been made not only in extending 
patient survival for specific types of cancer but also in helping cancer 
patients generally. In light of this objective, we believed that a detailed 
review of 8 different categories of breast cancer, 12 varieties of leu- 
kemia, and so on, would be inappropriate. 

46. We have changed the text, now on page 71, to reflect this point 

47. One possible explanation for the discrepancy is that the advances in 
treatment are relatively recent, and the mortality rates are simply lag- 
ging behind. Given that so many NHL patients are diagnosed when they 
have advanced disease, which would be rapidly fatal should treatment 
fail, another explanation is more likely, according to HHS: “physicians 
have not been using state-of-the-art therapy widely, or they have not 
been using it well.” We do not have any evidence to dispute or support 1 
this contention for NHL. However, we do conclude thbt suboptimal 
patient management was one reason that the potential inherent in a 
number of treatment advances has not been realized. The reference is to 
page 71. 

48. The reference to this study, which would have been on page 73, has 
been deleted from this section. 

49. All these points are made in the review of prostate cancer. The state- 
ment referred to is now on page 76. 

60. The term has been deleted from the table. 
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61. The change in wording, now on page 76, has been made. 

52. Our examination of progress made was primarily restricted to 
efforts relevant to extending patient survival, which explains why WC 
did not emphasize the point suggested by MIS in the draft of the report. 
We agree, however, that any evidence that would aid in the prevention 
of cancer is noteworthy and do mention that both incidence and mor- 
tality have declined. The reference is to page 78. 

53. IJlcers have been omitted as a risk factor for stomach cancer The 
reference is to page 77. 

54. The language, now on page 80, has been clarified. 

56. The report does indicate on page 55 the bias that might exist m mci- 
dence data as a result of the hysterectomy issue MIS’S point that cor- 
rected incidence would increase as hysterectomies increase is correct 
However, if “corrected incidence” is used, it should not be compared to 
mortality, since the measures apply to different populations 

56. The reference to incidence rates, which would have been on page 83, 
has been deleted. The statement regarding stage-migration bias has been 
amended on page 83 to clarify that it is relevant only when examining 
survival on a stage-by-stage basis. 

57. The statement, now on page 83, has been changed to “prognostic” 
factors. 

58. The language suggested by IUIS 1s not as precise as that contained m 
the report because it ignores our conclusion that progress for endomc- 
trial cancer is dependent, on the extent to which new therapies have Y 

been applied. As a result, we cannot conclude that survival & 
improved for 11 of the 12 cancers. The reference is to page 83. 

59. IIIIS misstates our conclusion by substituting “only” for “primarily.” 
We addressed the point concernmg the exclusion of IIodgkin’s disease 
and testicular cancer in comment 16. The crltlcism concernmg the 
obverse is not understood, since we consistently mention groups of 
patients who have benefited from the advances that have been made 

60, Survival rates are proportions and, therefore, we focus on per- 
centage improvement throughout the report. HHS’S point-that small 
percentage gains in prevalent types of cancer will benefit many 
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people-is made by us in the presentation of the “absolute” perspective 
in chapter 4. 

61. Representatives from NC1 indicated that the revised version of table 
4.1 should be viewed as suggesting changes that they would like to see 
in the report but that actual revisions were expected only for points 
made in the narrative se&on of HHS'S review. 
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