


  60 Years of Survival Outcomes
at The University of Texas
MD Anderson Cancer Center 



   



       M. Alma   Rodriguez     ●    Ronald S.   Walters     
   Thomas W.   Burke     
 Editors 

 60 Years of Survival Outcomes
at The University of Texas
MD Anderson Cancer Center            



 Editors 
   M. Alma   Rodriguez, MD  
   Department of Lymphoma and Myeloma
The University of Texas MD Anderson 

Cancer Center 
  Houston ,  TX,   USA 

         Thomas W.   Burke, MD  
   Department of Gynecologic Oncology
The University of Texas MD Anderson 

Cancer Center 
  Houston ,  TX,   USA 

   
Ronald S.   Walters, MD  
  Department of Breast Medical Oncology
The University of Texas MD Anderson 

Cancer Center 
 Houston ,  TX,   USA   

 ISBN 978-1-4614-5196-9       ISBN 978-1-4614-5197-6 (eBook) 
 DOI 10.1007/978-1-4614-5197-6 
 Springer New York Heidelberg Dordrecht London 

 Library of Congress Control Number: 2012951619 

 © Springer Science+Business Media New York   2013 
 This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of 
the material is concerned, speci fi cally the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on micro fi lms or in any other physical way, and transmission or information 
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed. Exempted from this legal reservation are brief excerpts in connection 
with reviews or scholarly analysis or material supplied speci fi cally for the purpose of being entered and 
executed on a computer system, for exclusive use by the purchaser of the work. Duplication of this 
publication or parts thereof is permitted only under the provisions of the Copyright Law of the Publisher’s 
location, in its current version, and permission for use must always be obtained from Springer. Permissions 
for use may be obtained through RightsLink at the Copyright Clearance Center. Violations are liable to 
prosecution under the respective Copyright Law. 
 The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a speci fi c statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use. 
 While the advice and information in this book are believed to be true and accurate at the date of 
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for 
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with 
respect to the material contained herein. 

 Printed on acid-free paper 

 Springer is part of Springer Science+Business Media (www.springer.com)  



v

 1 Introduction ............................................................................................. 1
M. Alma Rodriguez

 2 History of MD Anderson’s Tumor Registry .......................................... 5
Sarah H. Taylor

 3 Statistical Methods .................................................................................. 13
Geoffrey G. Giacco, Sarah H. Taylor, and Kenneth R. Hess

 4 Breast Cancer .......................................................................................... 19
Aman U. Buzdar, Thomas A. Buchholz, Sarah H. Taylor, 
Gabriel N. Hortobagyi, and Kelly K. Hunt

 5 Prostate Cancer ....................................................................................... 35
Deborah A. Kuban, Karen E. Hoffman, Paul Corn, 
and Curtis Pettaway

 6 Non–Small Cell Lung Cancer ................................................................ 45
Ritsuko Komaki, Anne S. Tsao, and Reza J. Mehran

 7 Small Cell Lung Cancer ......................................................................... 63
Frank V. Fossella

 8 Colon Cancer ........................................................................................... 77
Cathy Eng, Patrick Lynch, and John Skibber

 9 Ovarian Cancer ....................................................................................... 85
Robert L. Coleman and David M. Gershenson

10 Cervical Cancer ....................................................................................... 97
Patricia J. Eifel and Charles Levenback

 Contents



vi Contents

11 Endometrial Cancer ................................................................................ 109
Thomas Burke, Anuja Jhingran, Karen Lu, and Russell Broaddus

12 Pancreatic Cancer (Exocrine) ................................................................ 119
Jason Fleming, Matthew Katz, Rosa Hwang, 
and Gauri Varadhachary

13 Kidney Cancer ......................................................................................... 133
Scott E. Delacroix Jr., Surena F. Matin, John Araujo, 
and Christopher G. Wood

14 Bladder Cancer ....................................................................................... 143
Robert S. Svatek, Ashish M. Kamat, Arlene Siefker-Radtke, 
and Colin P.N. Dinney

15 Cutaneous Melanoma ............................................................................. 153
Jeffrey E. Gershenwald, Geoffrey G. Giacco, and Jeffrey E. Lee

16 Liver Cancer ............................................................................................ 167
Evan S. Glazer and Steven A. Curley

17 Esophageal Cancer .................................................................................. 177
Linus Ho, Wayne Hofstetter, Ritsuko Komaki, 
and Steven Hsesheng Lin

18 Gastric Cancer ........................................................................................ 189
Alexandria T. Phan and Paul F. Mansfield

19 Acute Myeloid Leukemia ........................................................................ 205
Emil J. Freireich

20 Chronic Lymphocytic Leukemia/Small Lymphocytic 
Lymphoma ............................................................................................... 211
Apostolia-Maria Tsimberidou and Michael J. Keating

21 Hodgkin Lymphoma ............................................................................... 225
Michelle Fanale, Bouthaina Dabaja, Uday Popat, 
Paolo Anderlini, and Anas Younes

22 Non-Hodgkin Indolent B-Cell Lymphoma ........................................... 241
Sattva S. Neelapu

23 Non-Hodgkin Aggressive B-Cell Lymphoma ........................................ 251
M. Alma Rodriguez

24 Multiple Myeloma ................................................................................... 263
Donna Weber and Raymond Alexanian

25 Head and Neck Cancer ........................................................................... 271
Ehab Hanna, Bonnie Glisson, Kian Ang, and Randal Weber



viiContents

26 Thyroid Cancer ....................................................................................... 295
Steven I. Sherman, Nancy Perrier, and Gary L. Clayman

27 Soft Tissue Sarcomas .............................................................................. 311
Vinod Ravi, Raphael Pollock, and Shreyaskumar R. Patel

28 Sarcomas of Bone .................................................................................... 319
Valerae Lewis

Index ................................................................................................................. 337 



   



ix

      Raymond Alexanian      Department of Lymphoma and Myeloma ,  The University of 
Texas MD Anderson Cancer Center ,  Houston ,  TX , USA

     Paolo   Anderlini       Department of Stem Cell Transplantation and Cellular Therapy , 
 The University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

       Kian   Ang       Department of Radiation Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

    John     Araujo          Department of Genitourinary Medical Oncology,   The University of 
Texas MD Anderson Cancer Center   ,  Houston ,  TX ,  USA                   

     Russell     Broaddus       Department of Pathology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Thomas   A.   Buchholz       Department of Radiation Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Thomas   W.   Burke       Department of Gynecologic Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Aman   U.   Buzdar       Department of Breast Medical Oncology ,  The University of 
Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Gary   L.   Clayman       Department of Head and Neck Surgery ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Robert   L.   Coleman       Department of Gynecologic Oncology and Reproductive 
Medicine ,  The University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Paul     Corn       Department of GU Medical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Steven   A.   Curley       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

  Contributors 



x Contributors

     Bouthaina     Dabaja       Department of Radiation Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Scott   E.   Delacroix       Department of Urology ,  The University of Texas MD Anderson 
Cancer Center ,   Houston ,  TX ,  USA      

     Colin   P.  N.   Dinney       Department of Urology ,  The University of Texas MD Anderson 
Cancer Center ,   Houston ,  TX ,  USA      

     Patricia   J.   Eifel       Department of Radiation Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Cathy   Eng       Department of Gastrointestinal Medical Oncology ,  The University of 
Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Michelle   Fanale       Department of Lymphoma and Myeloma ,  The University of 
Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Jason     Fleming       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Frank V. Fossella         Department of Thoracic/Head and Neck Medical Oncology , 
 The University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Emil   J.   Freireich       Department of Special Medical Education, Leukemia ,  The 
University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     David   M.   Gershenson       Department of Gynecologic Oncology and Reproductive 
Medicine ,  The University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Jeffrey   E.   Gershenwald       Department of Surgical Oncology ,  The University of 
Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Geoffrey   G.   Giacco       Department of Tumor Registry ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Evan   S.   Glazer       Department of Surgery ,  The University of Arizona Medical Center , 
  Tucson ,  AZ ,  USA      

     Bonnie     Glisson       Department of Thoracic Head and Neck Oncology ,  The University 
of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Ehab   Hanna       Department of Head and Neck Surgery ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Kenneth   R.   Hess       Department of Biostatistics ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

    Linus   Ho        Department of Gastrointestinal Medical Oncology ,  The University of 
Texas MD Anderson Cancer Center    ,  Houston ,  TX ,  USA        

     Karen   E.   Hoffman       Department of Radiation Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      



xiContributors

     Gabriel   N.   Hortobagyi       Department of Breast Medical Oncology ,  The University 
of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Kelly   K.   Hunt       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Rosa     Hwang       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Anuja   Jhingran       Department of Radiation Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Ashish   M. Kamat       Department of Urology ,  The University of Texas MD Anderson 
Cancer Center ,   Houston ,  TX ,  USA      

     Matthew       Katz       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Michael   J.   Keating       Department of Leukemia ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Ritsuko   Komaki       Department of Radiation Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Deborah   A.   Kuban       Department of Radiation Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Jeffrey   E.   Lee       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Charles     Levenback       Department of Gynecologic and Reproductive Medicine ,  The 
University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Valerae     Lewis       Department of Orthopaedic Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Steven   Hsesheng   Lin       Department of Radiation Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Karen     Lu       Department of Gynecologic Oncology and Reproductive Medicine ,  The 
University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Patrick   Lynch       Department of Gastroenterology, Hepatology, & Nutrition ,  The 
University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Paul   F.   Mans fi eld       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Surena   F.   Matin       Department of Urology ,  The University of Texas MD Anderson 
Cancer Center ,   Houston ,  TX ,  USA      

     Reza   J.   Mehran       Department of Thoracic and Cardiovascular Surgery ,  The 
University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      



xii Contributors

     Sattva   S.   Neelapu       Department of Lymphoma and Myeloma ,  The University of 
Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Shreyaskumar   R. Patel       Department of Sarcoma Medical Oncology ,  The 
University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Alexandria   T.   Phan       Department of GI Medical Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Nancy     Perrier       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Curtis   Pettaway       Department of Urology ,  The University of Texas MD Anderson 
Cancer Center ,   Houston ,  TX ,  USA      

     Raphael     Pollock       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Uday   Popat       Department of Stem Cell Transplantation and Cellular Therapy , 
 The University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Vinod   Ravi       Department of Sarcoma Medical Oncology ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     M.   Alma   Rodriguez       Department of Lymphoma and Myeloma ,  The University of 
Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Steven   I.   Sherman       Department of Endocrine Neoplasia and Hormonal Disorders , 
 The University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Arlene   Siefker-Radtke       Department of Genitourinary Medical Oncology ,  The 
University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     John   Skibber       Department of Surgical Oncology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Robert   S.   Svatek       Department of Urology ,  The University of Texas Health Science 
Center ,   San Antonio ,  TX ,  USA      

     Sarah   H.   Taylor       Department of Tumor Registry ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Anne   S.   Tsao       Department of Thoracic Head and Neck Oncology ,  The University 
of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Apostolia - Maria   Tsimberidou       Department of Investigational Cancer Therapeutics , 
 The University of Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Gauri   Varadhachary       Department of GI Medical Oncology ,  The University of 
Texas MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

    Donna     Weber      Department of Lymphoma and Myeloma ,  The University of Texas 
MD Anderson Cancer Center   ,  Houston ,  TX , USA



xiiiContributors

     Randal     Weber       Department of Head and Neck Surgery ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Christopher   G.   Wood       Department of Urology ,  The University of Texas MD 
Anderson Cancer Center ,   Houston ,  TX ,  USA      

     Anas   Younes       Department of Lymphoma and Myeloma ,  The University of Texas 
MD Anderson Cancer Center ,   Houston ,  TX ,  USA              



1M.A. Rodriguez et al. (eds.), 60 Years of Survival Outcomes at The University of Texas 
MD Anderson Cancer Center, DOI 10.1007/978-1-4614-5197-6_1, 
© Springer Science+Business Media New York 2013

 The University of Texas MD Anderson Cancer Center, which began operations in 
1944, was designated one of the  fi rst three comprehensive cancer centers in 1971 
under the National Cancer Act and has kept that designation ever since. The  fi rst 
leader of the institution, Dr. Randolph Lee Clark, was a visionary who, from the 
onset of planning the institution, understood the importance of having an integral 
record of the many cancer patients treated at the institution and of their survival 
outcomes. He therefore included, as part of the institution’s operational plan, a 
tumor registry that since 1944 has continuously captured the story of the treatment 
and outcome of every patient who has walked through the doors of the institution. 
This uninterrupted data repository, unique in its consistency throughout the institu-
tion’s history, permits us to retrospectively analyze the changes in survival outcome 
made within the setting of our cancer-speci fi c care-delivery system over the past 
60 years. This monograph is the result of a retrospective review of our Tumor 
Registry data across six decades and presents a snapshot of the parallel history of 
cancer care at the institution. 

 As you will see, survival outcomes, in general, have signi fi cantly improved for 
cancer patients across nearly all disease sites during those 60 years. In some dis-
ease categories, this change has been dramatic even for disseminated stages of the 
disease, whereas in others, such as lung cancer, relatively a little has changed over 
the course of more than half a century. In the major solid tumors, such as breast 
and prostate cancers, as well as in gastrointestinal malignancies, very signi fi cant 
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improvements in outcome have been seen for locally invasive presentations. These 
improvements can be attributed to multiple factors, but we believe a key element 
is our disease-based model of care, which integrates multidisciplinary planning 
and management focused on each speci fi c cancer. Hence, the signi fi cant improve-
ments in breast malignancies, for example, can be attributed to concurrent appli-
cation and improvements in multiple disciplines: progressively better and more 
accurate diagnostic imaging tools, increasingly effective adjuvant chemotherapy, 
progressively re fi ned surgical interventions, and progressively advancing radio-
therapeutic technologies. All of these modalities and processes have been inte-
grated into algorithms of care for each disease category and are updated as new 
evidence arises that requires change in disease management. A sample algorithm 
is illustrated in Fig.  1.1 .  

 Another very important and critical part of the care-delivery design at MD 
Anderson has been the inclusion of clinical research. Applying the advances made 
in research to the bedside care of patients, a process summarized in this monograph, 
has been a driving force at our institution. In situations where clinical investigation 
is a priority, our clinical care algorithms integrate this recommendation. 

 The improvements made in cancer outcome across six decades have been incre-
mental and stepwise and do not rely on any single strategy. These improvements 
have been achieved by integrating the efforts of multiple disciplines. Furthermore, 
increasing public awareness of the importance of cancer screening and making these 
screening methods more readily accessible have led to the detection and manage-
ment of cancer at earlier stages, which can make an enormous difference in terms of 
survival outcome. 

 The Tumor Registry is not just a history of cancer care at MD Anderson. It has 
been a cornerstone for outcomes research and has been instrumental to our clini-
cians publishing many articles that have in fl uenced cancer care practices. We believe 
that the Tumor Registry will lead to even bigger contributions to cancer care as 
information technologies develop. The continually evolving electronic medical 
records technologies, we hope, will lead to structured documents that standardize 
clinical terminology and data capture. This would result in more consistent informa-
tion that would be comparable not only within but across institutions. Furthermore, 
it is critical to have centralized data that continuously and consistently capture 
meaningful clinical outcomes. Tumor registries in the future should be increasingly 
integrated with medical records to ensure more timely and complete data capture. 

 The value of any care-delivery system is ultimately de fi ned by incremental 
improvements and consistently sustained good results. We believe that health care 
delivery that focuses on a group of diseases, self-re fl ects, self-corrects, and inte-
grates research in all aspects of the management of illness, in a continuum and with 
consistency, can result in sustained outcome improvement.      
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 The Tumor Registry Department at The University of Texas MD Anderson Cancer 
Center is responsible for a database that contains demographic and disease informa-
tion for all patients assigned a medical record number at MD Anderson, starting 
with the  fi rst patient registered on March 1, 1944. In its function as a hospital regis-
try, the Tumor Registry database contains information about every patient seen at 
the institution, regardless of the patient’s  fi nal diagnosis. The institution has always 
focused on cancer, and every patient has come to the institution because of a cancer-
related issue: some with a malignancy, some with a benign or nonneoplastic condi-
tion, and some to rule out cancer. Because of this, each patient’s information is of 
value to the hospital. 

 The institution, originally named the Texas State Cancer Hospital and the 
Division of Cancer Research in 1941 and then renamed to MD Anderson Hospital 
for Cancer Research of The University of Texas in 1942, had two purposes from its 
beginning—to conduct cancer research and to provide care for cancer patients. The 
registry database was initially established in September 1948 and was housed in the 
Department of Epidemiology. Eleanor Macdonald was appointed as Professor of 
Epidemiology and department head. 

 Miss Macdonald is known as the  fi rst cancer epidemiologist. Before coming to 
MD Anderson, she worked for the Massachusetts Department of Public Health, 
where she was the  fi rst to precisely determine incidence rates for cancer, and for the 
Connecticut State Health Department, where she developed the  fi rst population-
based cancer registry and conducted the  fi rst vital status follow-up for cancer 
patients  [  1  ] . 

 By the time Miss Macdonald arrived at MD Anderson in 1948, a total of 
2,857 patients had come to the hospital. Under Miss Macdonald’s leadership, a 
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multifunctional department was established, and its responsibilities included 
abstraction of data, patient vital status follow-up, epidemiological research, and 
consultative services for basic and clinical researchers ( [  2  ] , p. 41). In this new 
department, Dr. R. Lee Clark, MD Anderson’s  fi rst president, established a section 
of information and statistics. Miss Macdonald developed a code of 200 pertinent 
items applicable to each patient that were designed in anticipation of requests for 
information for administrative, clinical, and research areas ( [  2  ] , p. 107). The depart-
ment also developed and maintained an IBM data processing unit to facilitate access 
and use of data. Information was stored on punch cards for each case and then 
stored in indices for “easy recall” ( [  2  ] , p. 198). This processor made possible con-
stant evaluations as well as monthly and annual assessments. 

 The handbook for tumor clinic secretaries that Miss Macdonald developed in 
1956 at MD Anderson was an outgrowth of one used to train workers at the 
Connecticut State Health Department. That handbook was eventually sent to every 
hospital in Texas. At the request of the American College of Surgeons (ACoS), the 
handbook was also sent to every general hospital in the United States and Canada. 
The handbook was designed to enable workers without any other source of instruc-
tion to build a hospital cancer registry and follow-up service that would ful fi ll the 
requirements of the ACoS ( [  2  ] , p. 315). 

 Miss Macdonald stepped down as head of the department in 1974. When Vincent 
Guinee, M.D., who had been an epidemiologist for the City of New York Health 
Department, became the department head in 1976, the database contained informa-
tion on more than 112,000 patients. Under Dr. Guinee, the department, which 
changed its name to Patient Studies, continued to collect a well-de fi ned and consis-
tent data set on each patient and to assist researchers within the institution. 

 In 1979, the 66th Legislature enacted the Texas Cancer Control Act (House Bill 
853), which created the Cancer Registry Program within the Texas Department of 
Health, making cancer a reportable disease  [  3  ] . Because of this need to have submit-
table data and to facilitate internal data retrievals, Dr. Guinee had the registry data 
moved to a mainframe NOMAD database. 

 Under the guidance of Dr. Guinee and at the direction of Dr. Clark, MD Anderson 
founded the International Cancer Patient Data Exchange System, which was funded 
by the International Union Against Cancer (UICC). Under this system, data from 
the registries at MD Anderson, Roswell Park Cancer Institute, Memorial Sloan-
Kettering Cancer Center, and 11 other institutions in 10 other countries were com-
piled into one massive database. With this large number of patients, collaborative 
studies of rare cancers were carried out. 

 Dr. Guinee was head of the Department of Patient Studies until 1994. When he 
left, the database had grown to include more than 315,000 patients. 

 Since 1995, the department has been under the Of fi ce of the Physician-in-Chief. 
That year, the mainframe database was converted to 4th Dimension (4D), where it 
still resides. The customized in-house software makes possible the continuation of 
consistency in the collection of data over the span of the institution and makes pos-
sible inclusion of past histories of cancer and nonmalignant diagnoses that were 
originally thought to be cancer. The software also allows retension and expansion of 
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query tools that were initially developed on the mainframe. These query tools are 
essential for the extensive institutional use of the data for research and administrative 
purposes. As of December 31, 2011, the database contained information on more 
than 850,000 patients. 

   Registry Operations 

 Information is collected for all malignancies over the life of the patient, benign 
neoplasms seen at MD Anderson, and nonneoplastic conditions that affect the 
patient’s cancer treatment or constitute the only diagnosis for the patient. 

 The MD Anderson Tumor Registry staff provide annual vital status follow-up of 
patients who currently have or had malignant disease, including foreign patients 
and patients not de fi nitively treated at MD Anderson. This comprehensive follow-
up structure provides the fundamental outcomes information necessary to conduct 
research on a broad spectrum of clinical research topics. 

   Responsibilities of the Coding Section 

 The Coding Section of the Tumor Registry is responsible for abstracting demo-
graphic and disease information for all patients registered at MD Anderson. The 
following describes the speci fi c activities of the Coding Section. 

   Identi fi cation and Processing of New Patient Information 

 On the sixth day of each month, the Coding Section manager downloads a  fi le of all 
medical records assigned to new patients during the previous month. Patients’ demo-
graphic information captured during registration is also downloaded. The medical 
record numbers and demographic data are read into the 4D database, the transac-
tional database used by the Tumor Registry. This read-in process includes several 
edits. Designated coders are responsible for resolving errors in the data and assign-
ing codes for each patient’s referral diagnosis. Certain errors are reported back to the 
Referral Of fi ce so the correction can be made to the institution’s system. Once 
demographic information has been processed, it becomes part of the available Tumor 
Registry data and awaits abstracting of disease information by the coding staff.  

   New Patient Abstracting 

 The Coding Section of the Tumor Registry is responsible for abstracting information 
from the charts (either electronic or paper) of each patient who registers at MD 
Anderson. Abstracting is done no sooner than 4 months after a patient registers. 
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This allows adequate time to elapse for the charts to contain de fi nitive staging infor-
mation and  fi nal pathology reports and for the  fi rst course of therapy (de fi ned as 
therapy given during the  fi rst 4 months after registration) to be completed at MD 
Anderson. Completion of coding of data for newly registered patients from any given 
month usually takes 2 months. Categories of data abstracted include additional 
demographic information, malignant neoplasm information (including site, histol-
ogy, stage, treatment before admission to MD Anderson, treatment at MD Anderson, 
and sites of metastases), benign neoplasm information (including site, histology, 
treatment before admission to MD Anderson, and treatment at MD Anderson), and 
pertinent nonneoplastic conditions and follow-up information (including vital status, 
date of last contact/death, method of follow-up). The staff of 13 abstracters recorded 
information for approximately 44,000 new patients during 2011. 

 Once new patient abstracting is completed for a given month, the disease infor-
mation becomes available for data retrievals by department staff and is also avail-
able to hospital staff from Clinic Station and the institution’s data warehouse .   

   Reabstracting After Noti fi cation of Death 

 The Follow-up Section of the Tumor Registry identi fi es patients who have died (see 
Responsibilities of the Follow-up Section) and provides that information to the 
Coding Section. The Follow-up Section is currently verifying approximately 10,000 
patient deaths per year. The Coding Section is responsible for recoding the charts of 
these patients. At this  fi nal death coding, any new cancers, treatments, or metastases 
that occurred since the last coding (usually the coding that was done 4 months after 
registration) are abstracted, and the vital status and death information are updated in 
the database.  

   Second Primaries 

 Once a month, the Pathology Department provides the Tumor Registry Department 
with a  fi le of all pathology reports from the previous month. The Coding Section 
uses this  fi le to identify living patients with primaries that developed after initial 
coding. The  fi le of more than 8,000 pathology report codes is reduced electronically 
to about 300 possible new cancers. A review by the abstracting staff of each of these 
300 reports results in about 100 new cancers per month being coded and added to 
the database.  

   Quality Assurance of Coded Data 

 Once data have been abstracted from a chart, they are “saved,” at which point the 
computer edit program is run. Any errors detected by the edit program are corrected 
by the coder. The coder then gives the chart to another coder who accesses the 
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checking screen to verify site, histology, and stage. Through this process, the coders 
are able to provide visual veri fi cation of the site, histology, and stage for 100% of 
the charts abstracted. In more dif fi cult cases, the manager of the Coding Section 
contacts physicians to ensure that the most accurate information is abstracted. In 
addition, feedback from data users is used to enhance data quality.   

   Responsibilities of the Follow-Up Section 

 The Follow-up Section is responsible for obtaining the vital status of every MD 
Anderson patient with a diagnosis of cancer on an annual basis. During 2011, last 
contact information was updated for almost 140,000 patients in our registry. 

 The records of patients who have been seen at the institution within the year are 
updated by computer matches with information from appointment data, resulting in 
an updated “alive” status. In 2011, the last contact date was updated with the 
appointment date for more than 85,000 patients. Passive follow-up includes 
matching patients with a malignant diagnosis and a “vital” status of not known dead 
with death certi fi cate tapes from the Bureaus of Vital Statistics (BVS) in Texas, 
New Mexico, and Oklahoma. Monthly death information from the BVS is com-
pared with data for MD Anderson patients with cancer who are not known to be 
dead. Typically, data for more than 200,000 MD Anderson patients are compared 
with data for more than 15,000 new BVS-recorded deaths each month. 

 Active follow-up involves directly contacting the patient. The active follow-up 
process is separated into follow-up cycles during the given year to break the workload 
into manageable groups of patients. The active follow-up process includes selecting 
patients to be monitored in the cycle, creating computer-generated letters to be sent to 
patients, and making telephone calls to patients who do not reply to letters. 

 In the past year, more than 70,000 computer-generated letters were sent to more 
than 40,000 patients. A second letter is sent    only if there is no response to the  fi rst 
letter, and a third letter is sent if neither of the  fi rst two letters is responded to. A maxi-
mum of three letters is sent, and the text of each of the three letters varies from that of 
the other letters. These letters have a response rate of 70–75%. Of the letter responses, 
4 of 10 include a positive comment such as “thanks for your concern,” “we appreciate 
your interest,” or “thank you for caring.” Patients who do not reply to the correspon-
dence are contacted by telephone. This information is updated into the patient data-
base, and the returned bar-coded letter is now scanned into the patient’s chart. 

 A patient is eligible for a follow-up letter if the following criteria are met:

   Registered on or after January 1, 1962  • 
  Not known to be dead  • 
  Diagnosed with cancer (excluding non-melanotic skin malignancy)    • 

 From the above, the following patients are removed:

   Patients contacted within the past 12 months  • 
  Patients with an appointment scheduled within the next 6 months  • 
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  Patients registered when younger than 18 years who are currently younger • 
than age 18  
  Patients with stop contact  fl ags  • 
  Patients in the Suspected Dead File (Hold File)    • 

 The follow-up letters are sent directly to the patient, not to a physician. 

   Death Processing 

 The three major sources of death information are (1) the Bureau of Vital Statistics 
of Texas, (2) follow-up letters and phone calls, and (3) communication from MD 
Anderson employees. The follow-up staff verify death information of more than 
10,000 patients annually. A veri fi ed death list, averaging 900 patients, is distributed 
monthly to more than 40 MD Anderson departments.  

   Suspected Death File (Hold File) 

 The Follow-up Section maintains the Suspected Death File, also known as the Hold 
File. The Hold File is a database that lists all patients about whom death information 
has been received but not yet coded. The purpose of the Hold File is to avoid contact-
ing patients who are suspected dead and to start the process of verifying their deaths. 
After the patient death has been veri fi ed, it can be coded and updated to the registry.  

   ACoS Follow-Up Results 

 In April 2010, the ACoS conducted an accreditation site visit at MD Anderson. The 
Tumor Registry’s annual follow-up rates were calculated for the site visit based on 
the following ACoS criteria for identifying patients who are eligible for follow-up: 
(1) the patient has been registered since our reference date of January 1962; (2) the 
patient has a malignant diagnosis (not including carcinoma in situ of the cervix or 
basal or squamous cell skin cancer); (3) the patient is a U.S. resident; and (4) the 
patient is an “analytic” case (i.e., the  fi rst course of treatment was received at MD 
Anderson). Of the patients registered at MD Anderson between January 1962 and 
August 2009, a total of 148,942 analytic cases were, by ACoS de fi nition, eligible for 
follow-up. The follow-up rates for this population were 92% of all patients and 97% 
for patients who were registered within the past 5 years.   

   Data Utilization Activities 

 The Tumor Registry database is designed to be used for clinical and epidemiologic 
research. The database contains demographic information about the patients and a 
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set of variables that are applicable to all cancers. The data allow a researcher to 
identify a population meeting speci fi c criteria from which the researcher can focus 
on a speci fi c topic. Because of the large volume of patients accessible from the 
database, researchers are able to have ample patients for retrospective case control 
studies, comparative studies within the institution’s patient population, and survival 
studies comparing subsets of study populations. 

 The data are also used in combination with other data sets here at the institution, 
particularly data contained in the institution’s data warehouse. The Tumor Registry 
data have been used to enhance  fi nancial data and operational data from our patient 
population that can then be used to analyze operations and projections for decisions 
on the institution’s future operations, create  fi nancial models, carry out strategic 
planning, and determine market shares. 

 In addition to in-house use, Tumor Registry data are submitted to the Texas 
Cancer Registry and to the American College of Surgeons’ National Cancer Database 
to ful fi ll the institution’s compliance requirements.   

   Summary 

 In many ways, the functionality of the department has not changed much in the past 
60-plus years. The mission of the Tumor Registry Department continues to be to 
collect, analyze, and disseminate high-quality data on each patient registered at MD 
Anderson. The abstractors continue to collect a well-de fi ned and consistent set of 
data on each patient who registers at the institution. The follow-up staff continue to 
update the vital status of our patients. The epidemiologists continue to provide 
information to our researchers. In other ways, things have changed dramatically. 
Collection of data has moved from index cards to paper code sheets to electronic 
entry. Where once paper medical records, some weighing up to 20 pounds, were the 
only source for patient data, clinical information is now available virtually entirely 
in electronic form. Furthermore, the ability to link to other data sets within the insti-
tution has added tremendously to the value of the registry data.      
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         Introduction 

 Long-term progress in cancer treatment can be assessed meaningfully with 
high-quality data from a cancer registry. This monograph examines changes in can-
cer survival by decade over a 60-year period at a single institution. However, these 
statistical assessments are subject to several dif fi culties in interpretation. These 
potential biases notwithstanding, measurements based on high-quality data that are 
collected in a standard way over a long period can add to our compendium of 
knowledge.  

   Patient Selection Criteria 

 The patient data used in this monograph came from The University of Texas MD 
Anderson Cancer Center Tumor Registry. To be included in the analyses, patients 
had to have registered and presented at MD Anderson between March 1944 and 
December 2004. Patients were included if they had received de fi nitive treatment at 
MD Anderson but were excluded if they had received any cancer treatment before 
coming to this institution. Patients were also excluded if they had had primary 
tumors at more than one site, except for super fi cial skin cancers. If a patient had 
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more than one primary cancer of the same site, the patient was included in these 
analyses only if the  fi rst of those cancers had been treated at MD Anderson. 

 Observed survival was calculated from the date of initial presentation to MD 
Anderson until the date of last contact or death. Ten-year survival analyses were 
performed for patients who initially presented between 1944 and 2004. This time 
span was selected because it would result in at least 10 years of follow-up for 
patients initially presenting between 1944 and 1999 and allow adequate follow-up 
for patients presenting between 2000 and 2004. 

 Time periods were de fi ned in 10-year increments, except for the  fi rst period, which 
covered March 1944 to December 1954. The 10-year increments display changes in 
survival over the operating span of the institution. Although the break-points may not 
coincide with dates of changes in treatments that affected survival for speci fi c sites, 
the narrative within the chapters will address those changes as appropriate.  

   Extent of Disease and Summary Stage 

 For all cancer patients registered since 1 March 1944, the MD Anderson Cancer 
Center Tumor Registry has captured the Surveillance Epidemiology, and End 
Results (SEER) stage of cancer at the time the patient  fi rst presents to MD Anderson. 
The SEER staging system is consistent across all cancer sites and therefore accom-
modates epidemiologic activities and comparisons. 

 The chapters in this monograph for solid tumors refer to localized, regional, and 
distant stages, which were based on the SEER stages  [  1  ] . Patients with in situ and 
unknown stages were included in the overall survival curves but were excluded 
from the stage-speci fi c curves. In this monograph, only overall survival curves are 
presented for patients with lymphoma, leukemia, and myeloma. 

 The SEER program uses a basic staging system with  fi ve levels: in situ tumors 
are those that have not yet broken through the adjacent basement membrane. The 
term  localized  describes tumors, regardless of size, that are con fi ned to the organ of 
origin.  Regional  tumors are those that have metastasized to the regional lymph 
nodes or have extended directly from the organ of origin.  Distant  describes a tumor 
whose metastases have traveled to other parts of the body or extended to a distant 
site (leukemia and myeloma are considered distant at diagnosis). When information 
is not suf fi cient to assign a stage, a cancer is said to be  unstaged  or  unknown   [  2  ] .  

   Follow-Up 

 The follow-up section of the MD Anderson Cancer Center Tumor Registry has main-
tained a 92–95% follow-up rate (based on American College of Surgeon Standards) 
for vital status in analytical patients over the past two decades. Patients who presented 
in December 2004 have potentially 55 months of follow-up at the time of analysis in 
August 2009. Most of the analyses were conducted in August 2009. 
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 For further description of the follow-up procedures, see the “History of MD 
Anderson’s Tumor Registry” chapter.  

   Analyses 

 Data were analyzed with use of PASW Statistics (formerly SPSS statistics) 17.0 
(Chicago, IL). Survival-time distributions were estimated by using the Kaplan–
Meier product-limit method  [  3  ] . This approach provides valid estimates of survival 
probabilities, even when patients are lost to follow-up or are still alive at the time of 
data collection. We used the trend-version of the log-rank test  [  4  ]  to assess the dif-
ferences in survival time distributions between groups. This test is sensitive to sur-
vival differences that are ordered with respect to the year of initial presentation at 
MD Anderson.  

   Potential Biases 

   Early Detection and Screening 

 The introduction of successful screening programs typically leads to earlier detec-
tion of lower-stage tumors and thus to improved overall survival rates (since patients 
with lower-stage tumors tend to live longer than those with higher-stage tumors). 
Therefore, observed improvements in overall survival rates may be the result of suc-
cessfully implemented screening rather than the result of improvements in 
treatment. 

 In rare cases, a new screening program may result in the detection of cancer in 
the preinvasive phase and subsequent decrease in survival of invasive cancers (since 
such screening is more likely to detect lower-stage slow-growing tumors, but not the 
higher-stage faster-growing tumors, resulting in lower survival). 

 Although early detection due to screening may lead to changes in the overall 
survival curves, it does not affect the stage-speci fi c survival curves. Thus, it is 
important to consider stage-speci fi c survival in addition to overall survival when 
assessing changes in survival over long periods of time.  

   Changes in Diagnostic Criteria and Procedures 

 The introduction of new criteria and/or procedures for diagnosing cancer can lead 
to a phenomenon known as  stage migration , which occurs because the new approach 
is more sensitive and leads to some patients being diagnosed at more advanced 
stages. In particular, as technology has improved, metastatic tumors have become 
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easier to diagnose; thus, in some cases, previously diagnosed local/regional-stage 
disease is now being diagnosed as distant-stage disease. As a result of this phenom-
enon, patients with the worst prognoses (i.e., those with occult metastatic disease) 
have been moved from the local/regional-stage designation to the distant-stage des-
ignation. Since these patients tend to have a better prognosis than do patients with 
frank metastatic disease, this “migration” from the local/regional stage to the distant 
stage resulted in an apparent improvement in survival among patients with a distant-
stage designation. Since patients with occult metastatic disease (previously in the 
local/regional stage) tend to have a worse prognosis than do those with true local/
regional disease, their removal from the local/regional stage designation resulted in 
an apparent improvement in survival among patients with a local/regional-stage 
designation. Thus, this instance of stage migration seemed to improve the survival 
of both local/regional-stage and distant-stage patients. 

 Although stage migration does not change overall survival rates for a given can-
cer, it can change stage-speci fi c survival rates. Thus, it is important to consider 
stage migration as a potential explanation for improvements seen in stage-speci fi c 
survival over time. It is also important to consider changes in overall survival in 
addition to changes in stage-speci fi c survival.  

   Improvements in Supportive Care 

 Improvements in supportive and palliative care over time can lead to improvements 
in survival over time, even in the absence of improvements in cancer-directed ther-
apy. Supportive care consists of nursing, respiratory therapy, physical therapy, cog-
nitive therapy, behavioral therapy, cardiotherapy, infection control, and pain 
management, among others. Some improvements might be institution-wide, whereas 
others might occur in speci fi c cancer clinics. Such improvements can lead to both 
improvements in quality of life for patients and improvements in survival and should 
be considered when interpreting improving trends in survival over time.  

   Changes in Patients’ Prognostic Pro fi le 

 Because our comparisons span such a long period of time, it is possible that the 
prognostic mix of patients with a particular cancer has changed over that period. 
If increasingly lower-risk patients were seen over time, then the overall survival 
may appear to improve over time, even without any improvements in cancer ther-
apy. Since survival analyses are not adjusted for these changes in prognostic risk, 
care must be taken when interpreting improvements in survival over time. 
Improvements in survival may be wholly due to improvements in cancer-directed 
therapy, or they may be in part due to improvements in patients’ risk pro fi le.   
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   Conclusion 

 This monograph assesses changes in cancer survival over a 60-year period at MD 
Anderson Cancer Center. For most cancer sites, we provide overall survival curves 
and stage-speci fi c survival curves. We computed 10-year survival curves grouped 
by decade. In this chapter, we have described the methods used for identifying the 
patients for analysis, for collecting follow-up data, and for estimating survival 
curves. We also pointed out some potential biases that complicate the interpretation 
of the reported survival curves.      
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         Introduction 

 The treatment of breast cancer has evolved over the past 60 years. Earlier efforts, 
focused on achieving optimal control of local disease, ranged from radical mastecto-
mies to lesser surgeries combined with irradiation. Surgery has been and remains an 
integral part of the overall therapy for this disease. With developments in therapeutic 
radiation technology at MD Anderson Cancer Center, the concept of breast-preserving 
surgery combined with irradiation became a reality in selected patients. In patients 
with locally advanced breast cancer, before the availability of effective systemic 
therapies, preoperative irradiation followed by surgery was a standard approach at 
this institution, and in a number of patients treated with this approach, adequate local 
control and long-term bene fi ts were achieved  [  1  ]  (Figs.  4.1 ,  4.2 , and  4.3 ).     
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