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MEMORANDUM FOR COL Claud Bailey, Jr., Deputy Director, Radiation Experiments 
Command Center, 6801 Telegraph Road, Alexandria, 
VA 22310-3398 (fax 703-847-0890) 

SUBJECT: Review of DOD Radiation Exposure User's Guide 

1. Responding to your request of 12 February 1996, we offer the following 
suggestions regarding the G u i d e .  Overall, we believe you have missed your 
target of a 7th-grade reading level by a wide mark. Without running the text 
through any software program, we believe it is probably at about the 12th- 
grade level, largely from long sentences with multiple clauses. Unavoidable 
polysyllabic words also contribute. Consider running the document through a 
software program such as R i g h t w r i t e r  or G r a m m a t i k  (not the Word Perfect 
version). We doubt you will reach the 7th-grade goal without sacrificing 
content too much. You may need to settle for a ninth or tenth-grade level. 

Part I, Introduction 

Lines 1-17--This Introduction waxes poetic too much, mixing metaphors. The 
schizophrenic Genie in the Lamp and Tom Swift have little in relation to each 
other. 

Line 25- - "precedencet1 is not the right word. Perhaps "protections" would 
better convey the efforts we undertake to protect patient/subject rights. 

Chapter 1 

Line 37--..,the issues e€ we now call informed consent . . .  

Line 219--Consider reprinting the Wilson Memorandum in its entirety, if short, 
since it is one of the first national documents calling for informed consent. 

Line 275--What makes you say that Army efforts were inconsistent? This 
statement is unsupported by the text as written. 

Line 319 et seq--Early Army and other military efforts to protect human 
subjects do not seem to be adequately documented. MAJ Vander Hamm from U.S. 
Army Medical Research & Materiel Command will provide you with additional 
data. For example, corporate policy in the United States Army required 
measures for the protection of human subjects as early as 1962, two years 
before the original Helsinki declaration on the responsible conduct of human 
experimentation in medical research. Here are some other key events: 
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1962 : 
1962 : 

1962 : 

1964 : 

1968 : 

DOD Instruction 5030.29 on investigational use of drugs 
Memorandum of understanding between FDA and DOD on 
investigational drug and vaccine research 
Army Investigational Drug Review Board established (protecting 
volunteers in one of the major types of clinical-investigation 
research) 
Army Reg 40-7 published, Use of Investigational Drugs in Humans 
and the Use of Schedule I Controlled Drug Substances 
USAF Surgeon General's Clinical Investigation Committee and 
Review Board for Investigational Drugs created 

Part 11, Introduction 

Line 12--"fitting of shoes" is a nonmedical application of radiation. This 
example reveals the calmness with which people faced radiation so clearly that 
it deserves a sentence or two by itself earlier in this paragraph. 

Chapter 2 

Line 6--0ne cannot literally observe radiation; it is invisible. Do you mean 
observe its effects? 

Line 97--Did the 263 patients all have the same kind of cancer, or was it a 
mixed group of cancer types? 

Line 1OO--Is it known whether or not these patients provided informed consent 
or not, either verbal or written? Is it known whether or not they were aware 
of the military applications of the data collected? Is it known whether or 
not wholly or partially independent research ethics committees approved the 
research? 

Line 175--Were the three other doctors physicians or PhD scientists? 

Line 198--Is it known whether or not these patients provided informed consent 
or not, either verbal or written? Is it known whether or not they were aware 
of the military applications of the data collected? Is it known whether or 
not wholly or partially independent research ethics committees approved the 
research? 

Line 256--Is it known whether or not these patients provided informed consent 
or not, either verbal or written? Is it known whether or not they were aware 
of the military applications of the data collected? Is it known whether or 
not wholly or partially independent research ethics committees approved the 
research? 

Line 290--110ne of several . . . I 1  Who were the others? If you are inferring M. 
D. Anderson, Baylor, Sloan-Kettering, and Bethesda, this is not readily 
obvious. 
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Line 292--You note that the research at Cincinnati was unclassified. Was the 
research in the other four examples in this section (M. D. Anderson, Baylor, 
Sloan-Kettering, Bethesda) classified or unclassified? 

Line 299--the main investigator is spelled llprincipal.ll 

Line 345--Is it known whether or not they were aware of the military 
applications of the data collected? 

Line 387--What date is described: report date, start date, end date? 

Lines 400-401--The words tlAdditionallyll and are contradictory. Did DoD 
pay only for lab analyses and nothing else? What about psychological testing? 
What about overhead costs, honoraria, e t  cetera? 

Line 435--This section ends very abruptly for such a contentious issue. 
Consider repeating some of the material from lines 310-313 here. 

Line 465--Is it known whether or not these patients provided informed consent 
or not, either verbal or written? Is it known whether or not they were aware 
of the military applications of the data collected? Is it known whether or 
not wholly or partially independent research ethics committees approved the 
research? 

Line 468--"removed" does not seem applicable here. Would or 
restored be more appropriate ? 

Chapter 3 

Line 133--Is it known whether or not these patients provided informed consent 
or not, either verbal or written? Is it known whether or not wholly or 
partially independent research ethics committees approved the research? 

Line 150--"civilian world" is our internal jargon. "Civilian sector" or 
"community" might be a better choice of words. 

Line 232--t1uncertain11 and "not" make this a very cumbersome sentence. 
Consider rewriting it. 

Chapter 4 

Line 8--Consider changing wording to Itas well as diagnosing other 
diseases. . . . 

Line 10--It may be more appropriate to say that knowledge is "available,11 as 
opposed to Ilused. 
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Lines 12-16--How do items 2, 3 ,  and 4 differ from each other? They seem to be 
minor variations and might be collapsed into fewer categories: need for 
information for military contingencies and need for information for medical 
diagnosis and treatment. 

Line 27--Define ATSD(AE) for your readers 

Line 71--Contrast media are also used in . . . .  

Line 75-- . . .  of a low dose of radioactive substance . . . .  

Line 81--Do you really mean numerical (e.g., 37.2) or do you mean digital? 

Line 99--Is this the average per patient diagnosed or the average across the 
whole population, averaging those who received two x-rays and those who 
received none? 

Lines 10 3 - 104 - - "A1 though f thousands of studies . . .  parameters, only 2 
k w  hundreds of the reported studies . . . . I 1  

Line 111- -Consider changing lrgivenlp to l'available. 

Line 115--This section should indicate that, although explicit evidence is not 
available in all cases, military hospitals adopted procedures for obtaining 
individual informed consent at the same time as the civilian counterparts. 
Further, review by research ethics committees (i.e., institutional review 
boards was also adopted by military hospitals at essentially the same time as 
their civilian counterparts. Of the Army clinical investigation projects 
reported, all but four of those studies involved the diagnosis or treatment of 
Army patients. Of the four non-therapeutic studies, two measured occupational 
exposure to X-rays among emergency room personnel and two were tests of new 
field X-ray equipment intended for combat hospitals. We identified no 
evidence of impropriety in any study at an Army hospital. Additional 
information from MAJ Vander Hamm might be inserted here. 

Table 4.l--Captions : Change "Radionuclide" to "Elernentl1 Change llSymbolll to 
"Isotope" or "Nuclide. " Change "Chemical Forrnll to "Chemical Form or 
Conjugate. 

Chapter 5 

Line 20--What does "History 28" refer to? 

Lines 20-22--The sentence beginning "Alaska was selected . . . . I 1  is full of 
jargon. What are you really trying to convey to readers? 
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Line 27--What does "TR 1" refer to? The same question applies to many 
parenthetical comments in this section. 

Line 37--"natural resources.11 We all subsist on natural resources. Are you 
trying to say that they did their own hunting and farming or lived off the 
land? 

Line 44 - - "white. I1 Would I1Caucasian1l be more accurate? 

Line 66--Please define goiter in lay language. 

Line 81--Is Dr. Rodahl an MD or a PhD? 

Line 83--Please expound on the efforts taken to obtain informed consent. Is 
it known whether or not they were aware of the military applications of the 
data collected? Is it known whether or not wholly or partially independent 
research ethics committees approved the research? 

Part 111, Introduction 

Lines 6-ll--This introduction is very rough, full of insider jargon, and does 
not communicate information well. 

Line 6--First two sentences: sponsored by DOD and/or others? Which other 
agencies? What does llalsoll distinguish from? 

Line 7--Were the releases accidental or intentional? 

Line 34--Tons of food per dav k - h t  -?c cla-sc sappl i zs  tk;* must be 
provided . . . .  

Chapter 6 

Lines 82-83--Where were the "facilities?" They should be distinguished from 
the Weather Squadron a+ from Tinker AFB. 

Line 96--Who required a release shortlv ( ? )  after sundown? 

Lines 115 and 125--Was the 1-131 taken up from the soil into the vegetation? 
Or was it measured as fallout that settled on top of (on the surface of) the 
vegetation? 

Line 117--What is the separations area? Is it outside the plant boundary? 

Line 127--Map not provided with our copy, FYI. 

Line 131--11Most of the beta activity . . . . I 1  Do you mean the majority of the 
isotope dispersed or the highest readings obtained? 
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Line 137- - "was higher. . . . By how much? 

Lines 141-143--"While experimental observations . . .  contamination approximated 
significant levels.'l Indecipherable jargon. What are you trying to convey to 
the reader? Rewrite this section in shorter sentences. 

Lines 163-168--This paragraph is very murky, unlike the clear explanations in 
Chapter 7. The sentences beginning "No devices, including . . . . I 1  seems to be 
contradicted by the rest of the paragraph. I have no independent knowledge of 
this test. I gather by reading this passage that metal spheres containing 
high explosives and a lanthanum core were exploded (dropped from the air?). 
It sounds like it might be called a "lanthanum device." 

Line 173--Where did the cloud come from? Did it contain pulverized lanthanum 
released after an explosion? 

Lines 185-216--Move this whole section back to join the other information 
about Green Run and keep it all together. This will also keep all the ReLa 
information together. 

Lines 208-209--1s the 2.3% value intended to be reassuring? What is the 
implication of this figure? 

Chapter 7 

Lines 85-86--"Chemical Corps safety practices . . . . I '  This sentence is jargon. 
What do you mean? 

Line 277--11hot.'1 Do you mean warm temperature or radioactive? 

Chapter 8 

Line 17--One might argue that the flash-blindness studies were biomedical 
studies in that they assessed acute effects on vision (sensory perception). 
Psychological tests are biomedical tests, albeit not of physiology. The 
comment in lines 11-12 about not studying effects in humans is stretched a bit 
thin. Your argument would be stronger if you were able to report what 
magnitude of radiation dose (if any) these subjects received. 

Lines 45-46--1s it known whether or not these patients provided informed 
consent or not, either verbal or written? Is it known whether or not wholly 
or partially independent research ethics committees approved the research? 

Line 60--What is a reasonably accurate range of doses these subjects received? 

Line 107--Did any subjects suffer permanent eye damage by failing to comply 
with shielding precautions? 
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Line 130--How many people flew into clouds? What is a reasonably accurate 
range of doses these subjects received? Is it known whether or not these 
patients provided informed consent or not, either verbal or written? IS it 
known whether or not wholly or partially independent research ethics 
committees approved the research? 

Lines 143-161--How many people were involved in these tests? What is a 
reasonably accurate range of doses these subjects received? Is it known 
whether or not these patients provided informed consent or not, either verbal 
or written? Is it known whether or not wholly or partially independent 
research ethics committees approved the research? 

Chapter 9 

Line 84- -Change I1concentrated1l to Ilfocused. 

Line 87 et seq--Fitzsimons Armv Hospital is consistently misspelled several 
times in this chapter (one -m- only). Although the hospital was supported 
with patient care funds, the Nutrition Laboratory at Fitzsimons was funded 
through the research & development budget. The official title was the U.S. 
Army Medical Research & Nutrition Laboratory, collocated with Fitzsimons 
General Hospital, now Fitzsimons Army Medical Center. 

Lines 212, 214--To pasteurize is usually connoted as sterilizing by brief 
exposure to high heat. Do you really mean the word lfpasteurizelf in these 
sentences? 

Line 219--...because the food is not infected with bacteria. 

Appendix I 

No changes recommended 

Appendix I1 

Line 1 or 299--Where are the documents submitted by the Army Clinical 
Investigation Regulatory Office through the RECC to the ACHRE listed? 

Line 295--Is Walter Reed General Hospital correct? Should it not be Walter 
Reed Army Institute of Research (WRAIR)? 

Line 341--What is a radon farm? 

Line 361--The conditional form of this sentence is confusing. How can you not 
be sure if research has continued to the present? 

Line 368--Does CID stand for Clinical Investigation Department or Criminal 
Investigation Department? 
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Appendix I11 

Line 14--Should the name of the director be listed? Isn't this name likely to 
change intermittently over time? 

Appendix IV 

No changes recommended. 

Appendix V 

No changes recommended. 

2 .  Other Information: You may wish to consider adding some of the following 
text to the Guide, to explain the beneficial research performed in military 
hospitals. Although this section refers to Army experiences, Navy and Air 
Force contributions would be comparable. 

a. NUCLEAR MEDICINE & NUCLEAR PHARMACY: 

(1) Over the last 40 years, Army hospitals participated in some 
270 studies of the value of novel radio-pharmaceuticals. Research in Army 
hospitals contributed to the recognition of the safety and effectiveness of 
Gallium-67, Strontium-89, Technetium-99m, Indium-111, Iodine-131, Xenon-133, 
and other radioactive medications to diagnose or treat a variety of diseases, 
especially cancer. Each of these studies were conducted under the stringent 
requirements of the Food & Drug Administration (FDA) and the Nuclear 
Regulatory Commission (NRC), according to nationally recognized standards of 
informed consent and scientific peer review. 

( 2 )  Army scientists in medicine and pharmacy at Brooke Army 
Medical Center in San Antonio and Letterman Army Medical Center in San 
Francisco were among the first in the nation to attach radioactive Indium-111 
to white blood cells and platelets and return them to a patient's blood 
stream. This intricate technique, now widely performed, aids the location of 
infections that might not otherwise be detected. Similar work involved 
labeling white cells with 99m-Technetium-Exametazine to evaluate localized 
infections and labeling red blood cells with 99m-Technetium to identify the 
location of gastric bleeding. 

(3) Strontium-89 is now commonly accepted as a means of reducing 
the pain of certain bone cancers, recognized as safe and effective by FDA. 
This recognition would not have been possible without the cooperation of 
cancer patients at Army hospitals with Army investigators. 

(4) Army hospitals were among the few sites that established the 
value of a compound called NP-59 as a method for obtaining images of the 
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adrenal glands of the kidney. NP-59 includes Iodine-131, a well-studied 
isotope, as its source of radiation. 

(5) In the late 1970s and early 1980s, Army researchers 
demonstrated the ability of radioactive Xenon-133 gas to detect disease in the 
lungs of burned patients. Performed at the U.S. Army Institute of Surgical 
Research (the renowned IIArmy burn unit"), this research established that 
radioactive Xenon images detect changes in the lungs before conventional X- 
rays would have detected them. Other Xenon studies improved scientists' 
ability to study the right ventricle of the heart. 

(6) Studies of the muscle function of the esophagus were improved 
by Army studies. Technetium-99m was linked to a chemical called sulfur 
colloid and mixed with scrambled eggs for these esophageal motility imaging 
projects . 

( 7 )  Army researchers at Letterman Army Medical Center and other 
sites established the greater sensitivity of 99m-Technetium-labeled red blood 
cells in the diagnosis of acute gastrointestinal hemorrhage, compared to the 
traditional use of 99m-Technetium-sulfur colloid. 

(8) The Army Medical Department conducted the first Nuclear 
Pharmacy Residency Program in North America. For more than 10 years, it was 
the only program of its kind. The program is accredited by the American 
Society of Health-System Pharmacists (ASHP) and graduates one or two nuclear 
pharmacists per year. 

(9) A variety of Army scientists are periodically selected by 
their civilian colleagues to serve in leadership roles of national 
professional associations, including the American College of Nuclear 
Physicians, the American Board of Pharmaceutical Specialties, and others. 

(10) Researchers at Fitzsimons Army Medical Center, near Denver, 
are currently working on adopting a radioactive drug called 99m-Technetium- 
Sestamibi for a new use. The drug is currently used for measuring the amount 
of blood that flows through the heart, but is being investigated for value in 
detecting breast cancer. 

(11) Current topics of interest to Army researchers include the 
use of monoclonal antibodies and other new technologies to better diagnose and 
treat cancers and many other diseases. For example, monoclonal antibodies can 
be selected that seek out the unique features of breast tumors or prostate 
tumors. These antibodies can then be attached to specific radioisotopes. 
Relatively weak radioisotopes are useful for detecting cancers with special 
cameras. High-energy radioisotopes attached to antibodies may eventually 
prove to be useful for attacking the tumor itself, and hopefully curing or 
reducing the severity of the disease. 
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b. RADIATION ONCOLOGY 

(1) In the last 40 years, Army hospitals participated in more 
than 400 cooperative multisite oncology studies that evaluated the value and 
effects of radiation therapy. In these studies, Army physicians collaborate 
with civilian colleagues from university and private hospitals, searching for 
the best means of diagnosing and treating a wide variety of cancers. About 
15% of all cooperative oncology studies conducted at Army hospitals evaluate 
radiation therapy in the treat the disease (437 of 2,869 oncology group 
studies). More than half of all oncology patients receive radiation therapy 
to improve quality of life or to improve the cure rate of disease. 

(2) A variety of Army scientists have been selected by their 
civilian colleagues to serve in leadership roles of national professional 
associations, including the American College of Radiation Oncology. 

c. Sources for these comments include the following: 

(1) Citations in the Clinical Investigation Research System 
(CIRS) database maintained at Fort Detrick, accessed by the Clinical 
Investigation Regulatory Office (CIRO) at Fort Sam Houston and the Human Use 
Review & Regulatory Affairs Division (HURRAD) at Fort Detrick. 

(2) Telephone conversation with COL John Bauman, MC, Chief of 
Nuclear Medicine at Madigan Army Medical Center, Nuclear Medicine Consultant 
to The Surgeon General, DSN 782-1645. 

(3) Telephone conversation with LTC Richard Stotler, MS Pharm, 
BCNP, MS, Senior Nuclear Pharmacist at Fitzsimons Army Medical Center, 
director of the Nuclear Pharmacy Residency Program, DSN 943-3662. 

(4) Telephone conversation with LTC (Retired) A1 Landry, BCNP, 
MS, widely recognized nuclear pharmacist at the University of Texas Health 
Science Center at San Antonio, 210-885-7726. 

(5) Telephone conversation with LTC Rahul M. Dewan, MC, Chief of 
Radiation Oncology at Madigan Army Medical Center, Radiation Oncology 
Consultant to The Surgeon General, DSN 782-2095. 

3. Additional information may be obtained from us at DSN 471-2511 or 
commercial 210-221-2511. 

GRABENSTEIN 
MAJ, MS 
Regulatory Affairs Pharmacist 
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