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a. PCV - to begin within two weeks after completion of RT.  CCNU 110 mg/m2 p.o. on day 1 of each course.
Procarbazine 60 mg/m2 p.o. days 8-21.  Vincristine 1.4 mg/m2 (maximum 2 mg total per dose) will be given i.v. push
on days 8 and 29.  Repeat PCV every 6-8 weeks until progression, 1 year, or a minimum of 6 courses.

b. BUdR - 96 hour i.v. infusion 0.8 g/m2/day beginning on Thursday or Friday before the first Monday of RT.  To
continue during weeks 1-5 of RT, starting on day 4 or 5 of RT each week.  A total of 6 infusions, 96 hours each, will be
given.

Eligibility:  (See Section 3.0 for details)
- Anaplastic or gemistocytic astrocytoma, malignant glioma (NOS), and grade III anaplastic astrocytoma

(no glioblastoma multiforme)
- Mixed anaplastic oligoastrocytoma not otherwise eligible for RTOG 94-02
- No prior RT or chemotherapy
- Age ≥ 18
- Karnofsky ≥ 70
- Therapy must begin within 6 weeks of the diagnostic surgery (4 weeks is strongly recommended)
- BUN ≤ 30 or creatinine < 1.5, WBC ≥ 4000, platelets ≥ 125, 000
- Bilirubin ≤ 1.2, SGOT and alkaline phosphatase ≤ 2x maximum normal
- Study-specific informed consent form

Required Sample Size:  293 2/14/95
6/30/95



RTOG Institution #                       

RTOG  94-04 ELIGIBILITY CHECK

RTOG Case #                         

SWOG 9340/NCCTG 94-72-51

Seq. #                         

              (Y) 1. Primary intracranial malignant glioma proven by surgical biopsy?

              (Y) 2. Is the tumor histology one of the eligible types specified in the protocol?

              (N) 3. Any prior chemotherapy or radiotherapy?

              (≥ 18) 4. Report the  patient's age.

              (≥ 70) 5. Report the KPS.

              6. Is BUN ≤ 30?  (If yes,report the BUN and skip to Q8; if no or not done, go to Q7)

                     BUN if done.

              (≤ 1.5) 7. Report the creatinine (mg %).

              (≥ 4) 8. Report WBC (x 1000).

              (≥ 125) 9. Report the platelets (x 1000).

              (≤ 1.2) 10. Report the bilirubin (mg %).

              (Y) 11. Is the SGOT ≤ 2 x maximum institution normal?

              (Y) 12. Is the alkaline phosphatase ≤ 2 x maximum institutional normal?

              (Y) 13. Has the patient signed a study-specific consent form?

              (Y/N/NA) 14. Does the patient have child-bearing potential?

                      (N)  If yes, is the patient pregnant or lactating?

              (Y) 15. Will therapy begin within 6 weeks of the operation at which the current diagnosis was made?

                                       Patient's Name                                          Sex

                                       Verifying Physician                                          Race

                                       Patient ID #                                          Social Security Number

                                       Referring Institution                                          Zip Code (9 digit if available)

                                       Extent of Surgery                                          Method of Payment
(biopsy, subtotal resection, total resection)

                                         Treatment Start Date

                                       Medical Oncologist                                          Treatment Assignment

                                       Birthdate

Completed by                                                                      Date                                          

2/14/95
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1.0         INTRODUCTION
1.1         Background of Disease

Neoplasms of the CNS have certain unique characteristics that distinguish them from tumors elsewhere in
the body, and they require a different approach in choosing and evaluating therapies.  The brain tumor
kills either by uncontrolled growth in confined space, leading to compression of vital areas not necessarily
involved with tumor, or by direct invasion of critical neurological centers.  Associated with the tumor is
surrounding cerebral edema that can have the same effect as the expanding tumor mass.  Critical
evaluation of the effectiveness of therapy directed against the tumor can be measured in terms of survival
or response. If time-to-tumor progression is the desired endpoint, then careful evaluation of each patient is
required, as deterioration sometimes reflects secondary, nontumor-related causes, for example, fever,
infection, hypoxia, steroid myopathy, etc.

Primary gliomas do not metastasize except in very rare instances. Hence, criteria for operability relate to
the position, depth, and infiltration of the tumor.  Surgery is not advised for small gliomas located in
critical areas such as the brain stem or deep midline tumors; however, these areas can be approached with
stereotactic methods for biopsy, and hence, a histologic diagnosis should be available in almost every case
of primary intracranial tumor.  Tumors of the frontal or temporal lobes are more easily removed with
large volume resections.  Unfortunately, even these latter groups remain incurable by surgery because of
the infiltrative nature of the tumor.

It is estimated that there will be 12,100 deaths and 17,500 new cases of primary brain tumors in 1993.
The mean age of patients with glioblastoma is 52 years, for astrocytoma and anaplastic astrocytoma 48
years, and for oligodendroglioma 42 years. There is a very slight increase in incidence in males over that
of females.  Etiologic factors in the development of human gliomas are uncertain.  It is known that
malignant gliomas are associated with neurofibromatosis, tuberous sclerosis, and rarely, with other
genetically inherited diseases.1  There is some suggestion of occupational exposures as a potential cause of
gliomas, and although incriminating, as yet these have not been correlated definitely with specific causes
of glioblastoma.2,3 Other potential causes of glial neoplasms include viral agents that are known to induce
brain tumors in animal models, and there is a very strong association with the Epstein-Barr virus and
primary CNS lymphoma.4

1.2         Modality History
When the data on surgery, radiotherapy, and chemotherapy of malignant glioma is reviewed, it is quite
clear that each modality has something to add.  However, in general none of the modalities can produce a
cure except in rare instances and new approaches are needed to improve overall survival.  Surgery is
indicated both to make a diagnosis and to remove tumor in as complete a method as possible.  However,
generally it is impossible to completely remove all microscopic disease, even with what appears to be a
total removal on postoperative scans, due to the infiltrative nature of these lesions.  Surgery alone will not
control disease for longer than several months in patients with glioblastoma and probably not longer than
four or five months in patients with anaplastic astrocytoma.  The extent of surgery may have an impact on
overall survival.  In a recent study by the Brain Tumor Study Group, a direct relationship existed between
the extent of postoperative tumor volume and survival.5  This effect was independent of age, performance
status, and histology.  Andreou et al correlated the amount of postoperative tumor burden with both the
length and quality of survival6  Residual tumor volumes less than 4.5 cm were associated with 70%
chance of greater than 700 days survival.  Smaller tumor volumes increased this chance.  Other such
studies have confirmed this observation of longer, better-quality survival with more extensive resection.7,8

Radiation therapy has proven to be an effective adjunct to surgery in improving survival for malignant
gliomas.  In fact, radiation therapy represents the single most effective treatment for glioblastoma after
surgical resection.  The initial studies conducted by the Brain Tumor Study Group in 1969 documented
this survival advantage, with radiation therapy showing a statistically significant increase in survival
when comparing radiation therapy to surgery alone or to chemotherapy alone following surgery.9  Many
subsequent trials from the Brain Tumor Study Group and from studies at NCOG have documented the
survival advantage, especially in subsets of patients with malignant glioma.  In fact, the patients with
nonglioblastoma appear to benefit the most with the addition of radiation therapy.  It is clear from all of
these studies that patients with anaplastic astrocytoma have a far better survival than those with
glioblastoma, with median survivals in this group of patients closer to 20-24 months compared to 12
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months for patients with glioblastoma.10

However, neither radiation therapy or surgery appears to influence the ultimate outcome of patients with
malignant gliomas, including those with anaplastic astrocytomas.  It would seem that any further
advancement in the treatment of this disease would come most likely from chemotherapy. At present, the
nitrosoureas and procarbazine are the principle drugs demonstrating significant activity against these
malignancies.  Procarbazine and CCNU, as single agents, have shown antitumor activity against
malignant gliomas, achieving response rates of 40-50% and median durations of response of greater than
six months in patients with glioblastoma and as long as 12 months in patients with anaplastic
astrocytoma.11,12,13  The combination of procarbazine, CCNU, and vincristine (PCV) was found to be
active against recurrent malignant gliomas as well as other primary brain tumors, achieving combined
response or disease stabilization rates of 60% with median durations of 9-10 months.14,15  Following this
initial clinical response and further experimental trials in the Brain Tumor Research Center Laboratories
at UCSF, a revision of this protocol was adopted and was designated as PCV#3.16  A second clinical trial
using this revised PCV #3 showed 84% of patients achieved some degree of objective response or disease
stabilization, and the median time to tumor progression was 28 weeks, with 30% of patients still alive at
one year.  An evaluation of NCOG Study 6G61, a prospective randomized trial comparing the three drug
regimen of procarbazine, CCNU, and vincristine with BCNU alone as an adjuvant to surgery and
radiation therapy, showed a distinct survival advantage in the subset of patients with nonglioblastomas.17

These patients had a statistically significant increase in median survival compared to those patients who
were treated with BCNU alone.  The median survival of patients treated with PCV was 157 weeks versus
only 82 weeks for patients treated with BCNU alone. There was no survival advantage seen with the three
drug combination over that of BCNU alone in patients with glioblastoma multiforme.  Given this
prospective trial, we feel that PCV is the chemotherapy treatment of choice for patients with anaplastic
astrocytomas.

1.2.1 BUdR(Bromodeoxyuridine)
Radiotherapy plays an important clinical role in the management of cancer.  The interaction of
radiation and drugs to selectively increase tumor-cell kill without increasing the normal tissue toxicity
has been a major goal of radiation oncologists for decades.
The radiosensitization potential of halopyrimidines has been known for over 20 years.18  Halogenated
pyrimidine analogs are incorporated only into actively dividing cells and substitute for thymidine in
DNA.  As a result of this substitution, the tumor cells are more sensitive to the lethal effect of radiation.
Two agents, BUdR and IUdR, are currently available in clinical research trials.  The sensitivity to
irradiation of the cells that have incorporated BUdR into DNA increases about two to three times, as
measured by a single exposure to irradiation in vitro in such experimental tumors as D98a3, D93S,
HExp 1, Ascitic P-388, L-cell, and Hepatoma 129.19,20,21 BUdR alone has virtually no cytocidal or
antimetabolite effects on nonirradiated cells.  Even though Kriss and his coworkers observed rapid
debromination of BUdR after IV therapy,22 Krant treated 14 patients with IV BUdR and irradiation and
thought that they observed some increase in radiation response.23  In addition, Goffinet and Brown
(1977) found that the hepatic dehalogenation of the drug was blocked by 5-diazouracil (DAZU) in order
to ascertain relative importance in the degradation of IV administered analogues.  His studies showed
that following IV infusion, apparently enough BUdR bypasses the hepatic vessels to permit tumor
radiosensitization despite dilution of the drug by the systemic circulation.24

Primarily because of the work of Kriss,24,25 most clinical trials were with intra-arterial BUdR.  Sano26,27

(27 patients) and Hoshino28 (161 patients) reported a considerable therapeutic gain for brain tumors
treated with the combination of intra-arterial BUdR radiation. They recognized that in the central
nervous system, rapidly growing tumors could be the only replicating tissue since DNA synthesis is very
low in endothelial or glial cells and virtually nonexistent in neural tissue.  Their treatment consisted of
daily infusion of 0.6 to 1 grams of BUdR per day for four to seven weeks with a total dose of 25 to 45
grams and a daily radiation dose of 150 to 200 rads up to a total of 6,000 rads.  The results obtained
with 107 cases were rather impressive.  For grade 3 and grade 4 gliomas, the one-year survival rates
after a combination therapy of BUdR and radiotherapy were 88% and 68% respectively, whereas
survival for the latter after surgery alone was about 5%.  At two years after treatment, the corresponding
survival values were 72%, 44%, and 0%, and at three years, 54%, 18%, and 0%.26,27,28 Unfortunately,
intracarotid or intravertebral artery infusions can cause increased morbidity and potential mortality and
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have limited applicability to a large patient population. Recent studies at the NCI have focused on the
pharmacokinetics of long-term IV infusions of BUdR and the potential applicability of this approach to
the clinic.29,30  BUdR infusions of 1.5 g/m2 over 12 hours on consecutive days resulted in plasma levels
of 1-5 x 10-6M.  When given five days per week of weeks 1, 2, 5, and 6 of a six-week radiation course,
only minor drug-induced toxicities such as skin rash, increase in radiation dermatitis, and fingernail
changes were observed.  The toxicity of continuous infusion bromodeoxyuridine was evaluated in the
most recent NCOG trial 6G-82-1 and was felt to be very tolerable during radiation therapy.  With
continuous infusion BUdR no grade 4 myelosuppression or grade 4 thrombocytopenia occurred.  Only
one grade 3 infection, no episodes of grade 4 infection, and no episodes of hemorrhage occurred in the
study.  Major toxicities that were encountered with the combined BUdR and radiation therapy were
primarily related to skin toxicity due to the photosensitization of patients with BUdR and to some
allergic events felt to be secondary to this drug.  However, most of these events were grade 2 or 3
toxicities with only rare grade 4 episodes.  Overall, the treatment was extremely well tolerated at the
doses of 800 mg/m2 per day used in this trial.  In summary, we feel that the use of continuous infusion
of BUdR is very well tolerated given in the manner of continuous intravenous delivery.

1.3         Rationale
Our strong desire to enhance palliation and to increase survival for patients with anaplastic astrocytoma
has prompted us to design an aggressive multimodality program.  In 1983, we began a trial previously
described, that utilized surgery, external irradiation with BUdR, and postradiation chemotherapy (NCOG
Protocol 6G-82-1).  This treatment regimen has shown significantly promising results for patients with
anaplastic astrocytoma. The most recent evaluation of this trial in patients with a diagnosis of
nongliobastoma shows a median survival of 190 weeks with a median time to tumor progression of 108
weeks.38  No significant advantage was seen in terms of median survival for patients with glioblastoma.
As a result of this experience, we feel that patients with anaplastic astrocytoma should be treated uniquely
and differently than those with glioblastoma.  Because PCV chemotherapy (NCOG Protocol 6G61) is
more effective than BCNU in this group of patients, we feel that the chemotherapy used in this study
should include PCV.  Because of the data previously described with the use of BUdR as a radiosensitizer,
we feel that it should be evaluated in a prospective randomized trial.  This study would be a prospective
randomized phase III study evaluating patients with a diagnosis of highly anaplastic astrocytomas, treated
with radiation therapy and PCV chemotherapy, with the randomization to receive BUdR or no sensitizer
during the course of radiation therapy.  The intent of the study is to specifically analyze whether BUdR
increases to a significant degree median survival and time to tumor progression over that of conventional
radiation therapy plus chemotherapy.

2.0         OBJECTIVES
2.1 To compare the efficacy of treatment with radiotherapy and PCV chemotherapy versus radiotherapy plus

BUdR and PCV chemotherapy.  The endpoints for this evaluation will be:
2.1.1 Time to disease recurrence or progression, measured from the first day of treatment
2.1.2 Response rates and disease stabilization rates
2.1.3 Survival time, measured from the first day of treatment
2.1.4 Activity level as determined by Karnofsky Performance Status

3.0         SELECTION OF PATIENTS
3.1         Conditions for Eligibility  (6/30/95)
3.1.1 Study-specific informed consent must be signed and on file. Whenever the patient's ability to

comprehend the nature of the study is in question, consent of nearest kin will also be obtained.
3.1.2 Patients must have a primary intracranial malignant glioma, proven by surgical biopsy.  Eligible tumor

types include anaplastic astrocytoma, gemistocytic astrocytoma, malignant glioma (not otherwise
specified), and grade III astrocytoma.  Mixed anaplastic oligoastrocytomas not otherwise eligible for
RTOG 94-02 are eligible for this study.  Eligibility will be confirmed by central pathology review.

3.1.3 Patients must begin therapy ≤ 6 weeks of the operation at which the current diagnosis was made (≤ 4
weeks is strongly recommended).

3.1.4 Age ≥ 18.
3.1.5 Patients must agree to undergo repeat clinical neurological examinations, radiographic scans, (Section

11.1) and blood tests at intervals required by the protocol.
3.1.6 Patients must have laboratory test results satisfying the following criteria:
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3.1.6.1 Renal functions
BUN ≤ 30 mg% or creatinine ≤ 1.5 mg%

3.1.6.2 Bone marrow reserve
WBC≥ 4000/mm3
Platelets ≥ 125,000/mm3

3.1.6.3 Liver function
Bilirubin ≤ 1.2 mg%
SGOT ≤ 2x maximum institution normal
Alkaline phosphatase ≤ 2x maximum institution normal

3.1.7 Karnofsky performance status must be ≥ 70%.
3.2         Conditions for Ineligibility
3.2.1 Pregnant or lactating women.
3.2.2 Diagnosis of glioblastoma multiforme at surgery or at central pathology review.
3.2.3 Prior cytotoxic chemotherapy or radiotherapy
3.2.4 Treatment start date > 6 weeks from surgery.

4.0         PRETREATMENT EVALUATIONS
4.1 All scans and x-rays used to document disease must be done within three weeks prior to

randomization; chemistry and hematology tests must be done within two weeks prior to
randomization.  The following laboratory tests, diagnostic procedures, and observations are required at
study entry:

4.1.1 General:  Complete history and physical examination, height (cm), weight (kg), body surface area (m2)
4.1.2 Disease Activity:  Karnofsky performance status, overall disease activity, neurologic exam,

postoperative contrast-enhanced CT brain scan or gadolinium-enhanced MRI scan, steroid dependency
4.1.3 Hematology:  WBC, hematocrit, hemoglobin, total percent polys, platelets
4.14 Chemistries:  BUN or creatinine, SGOT, alkaline phosphatase, bilirubin

5.0         REGISTRATION PROCEDURES
5.1         RTOG Institutions
5.1 Patients can be registered only after pretreatment evaluation is completed and eligibility criteria are met.

Patients are registered prior to any protocol therapy by calling RTOG headquarters at (215) 574-3191,
Monday through Friday 8:30 am to 5:00 pm ET.  The patient will be registered to a treatment arm and a
case number will be assigned and confirmed by mail.  The following information must be provided:

- Institution Name & Number
- Patient's Name & ID Number
- Verifying Physician's Name
- Medical Oncologist's Name
- Eligibility Criteria Information
- Stratification Information
- Demographic Data
- Treatment Start Date

5.2         SWOG Institutions  (3/1/96)
5.2.1 Investigators will call the Southwest Oncology Group Statistical Center at 206/667-4623 between the

hours of 6:30 a.m. and 1:30 p.m. (PT) Monday through Friday, excluding holidays.  This must be done
in order for the Southwest Oncology Group Statistical Center to complete the registration with RTOG
prior to the close of business.   The Statistical Center will obtain and confirm all eligibility criteria and
information as per Section 5.1, RTOG Registration.  In addition, the Statistical Center will request the
date informed consent was obtained and the date of IRB approval for each entry.  The Statistical Center
will then contact RTOG to register the patient after which the Statistical Center will contact the
institution to confirm registration and relay the treatment assignment and case number for that patient.
RTOG will forward a confirmation of treatment assignment to the Statistical Center for routing to the
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participating institution.
5.2.2 Patients must be registered prior to the initiation of treatment; the information listed on the RTOG

Eligibility Check must be provided at the time of registration.  The caller must also be prepared to
provide the date of Institutional Review Board approval for this study.  Patients will not be registered if
the IRB date is not provided or is > 1 year prior to the registration date.

5.3         NCCTG Institutions (2/14/95)
5.3.1 A signed 310 form(s) is to be on file at the NCCTG Randomization Center before patient entry.
5.3.2 To register a patient, call the NCCTG Randomization Center (507/284-4130) 8 a.m. to 3:30 p.m.

central standard time Monday through Friday.  The NCCTG Randomization Center will verify
eligibility by completing the eligibility checklist and will call the RTOG Headquarters at (215) 574-
3191, Monday through Friday 8 a.m. to 4 p.m. central time to register a patient.  NCCTG will also
verify that both a radiation oncologist and a medical oncologist have consulted with the patient and
verified that the patient is a suitable candidate for this study.  The treatment assignment and case
number will be relayed to the registering institution.  RTOG will send a Confirmation of Registration
and a Forms Due Calendar to NCCTG who will forward this information to the participating
institution.

5.3.2 The NCCTG Randomization Center will also verify that pathology review has been done  prior to study
entry and the patient is eligible for the study.

6.0         RADIATION THERAPY
6.1         Dose Definition and Schedule   (2/14/95, 6/30/95)
6.1.1 Limited volume irradiation will be used for the treatment of supratentorial malignant gliomas in this

protocol.  Protocol therapy will be started within 6 weeks of surgery however it is strongly
recommended that treatment begin within 4 weeks of surgery. One course of radiotherapy will be
utilized.  The total dose will be delivered in a period of 6-7 weeks using 33 fractions of 1.8 Gy per
fraction.  Treatment will be delivered 5 days per week, Monday through Friday.  The target volume will
include the enhancing lesion as demonstrated on CT or MRI and the area of edema as shown preferably
on MRI.  This entire target volume should be treated with a margin of at least 1.5 cm which defines the
clinical target volume (CTV).  A treatment plan, often utilizing multiple fields, should be generated
such that the CTV is encompassed within at least 90% of the protocol dose.  The protocol dose, which
will be 100% shall be specified at the point of intersection of the central rays of the multiple fields or at
the center of the target volume.  The protocol dose shall be 59.4 Gy in 33 fractions.  The maximum dose
within the CTV shall not exceed 105% of the protocol dose.  The maximum dose to uninvolved brain,
outside the target volume, should be reported.  The selected treatment technique should attempt to
minimize dose to uninvolved brain.  During radiotherapy, all patients assigned to Arm 2 will receive
BUdR (see Section 7.1.4).

6.1.2 Physical Factors:  Patients will be treated on megavoltage machines of energy ranging from Co60 to 18
MeV photons.  Source to skin distance or source axis distance must be at least 80 cm.  The minimum
dose rate at tumor depth must be 50 cGy/minute.  Source sizes of greater than 2 cm in Co60 machines
will not be acceptable.

6.2         Treatment Plan  (2/14/95)
6.2.1 The entire target volume includes the gross tumor volume (GTV) and the clinical target volume (CTV)

as defined on CT and MRI scans.  There will be no conedown from the CTV to the GTV.  The planning
target volume should allow coverage of the CTV by the selected isodose curve which should be no less
than 90%, with 100% defined at the point of intersection of the central rays or at the center of the target
volume.  Isodose distributions in the central transverse plan must be submitted to RTOG.  Isodose
distributions in other multiple planes, if available, should also be submitted.  Inhomogeneity corrections
of dose are not required.  Post-operative and pre-treatment CT scan is required.  MR scan is highly
recommended for treatment planning, also obtained post-operatively.

6.3         Portal and Treatment Volume Definition  (2/14/95)
6.3.1 The volume to be treated is as described above, and will include the gross tumor volume (GTV) and the

clinical tumor volume (CTV) as determined from CT and MRI scans.  The CTV will include all area of
edema as shown with the imaging studies.  The CTV will include a 1.5 cm margin around visible
edema and enhancing areas.  The portals will then be selected to maximize coverage of this target
volume and minimize high dose regions in normal brain.  Care should be taken to adequately cover
involvement of the middle fossa.   Additional margins in the beam portals to allow for any patient
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motion and set-up variations may be necessary.  The patient's head should be immobilized in an
acquaplast or other mask prior to simulation and treatment.  The eyes, nasopharynx and cervical spine
cord must be shielded.  Irradiation of the ear canals, middle and inner ears should be avoided, as well as
irradiation of the optic nerves if at all possible.  Great care should be taken to exclude the entire eye,
and particularly the retina, from irradiation.  All portals shall be treated each day.  Port films should be
taken of each field utilized.  Portals films should be repeated weekly.

6.4         Time and Dose Modifications
6.4.1 No time and dose modifications are permitted in this study.  Any delay in treatment due to patient

illness or other unavoidable occurrence cannot exceed one week.  If radiotherapy is stopped, BUdR is
to be discontinued until radiotherapy is resumed.

6.5.        Expected Toxicities
6.5.1 Expected side effects of radiotherapy include alopecia, dry skin with increased pigmentation in the

irradiated area, partial hearing loss, and intermittent vertigo.  Radionecrosis can occur but is rare.
6.6             Documentation and Institution Profile
6.6.1 Documentation Requirements

Within two weeks after completion of radiotherapy, copies of the following must be submitted to RTOG
for quality control review:
a. Institutional daily treatment record
b. Calculation sheet and treatment prescription
c. Portal films and isodose planes

6.6.2 The Radiation Oncology Evaluation Form
All quality assurance reviews will be carried out by the study chairs at RTOG Headquarters.  The review
will include evaluation of the documentation listed in Sections 6.6.1 and 12.1.  A Radiation Oncology
Evaluation Form will be completed as part of this review.  A copy will be forwarded to the patient's
treating institution.

7.0         DRUG THERAPY
Institutional participation in chemotherapy studies must be in accordance with the Medical Oncology
Quality Control guidelines stated in the RTOG Procedures Manual.
7.1         Drug Administration

• PCV Chemotherapy:  Treatment will begin within two weeks after completion of radiotherapy.
CCNU will be administered orally on day 1 of each course at a dose of 110 mg/m2.  One week later
(day 8) procarbazine will begin at a dose of 60 mg/m2 p.o.. This will continue for 14 days (through
day 21). Vincristine will be given as an IV "push" on days 8 and 29 at 1.4  mg/m2  (not to exceed 2.0
mg total per dose).  Patients will be evaluated and courses given at six to eight week intervals for 1
year, or a minimum of six courses, unless tumor progression occurs.  Patients will remain on protocol
until the completion of at least one full course of PCV.  If tumor progression is documented after the
first course of PCV, the patient will be taken off protocol.  If tumor progression is not demonstrated,
PCV will be given for one year or a minimum of six courses (not to exceed eight courses) and
stopped.  PCV will continue after course six only if there is continuing regression in the size of tumor.
Only under this condition will the patient go on to course 7 or 8.  All patients will be followed for
survival.

• BUdR: (Arm 2 only)   BUdR will be administered as a continuous 96-hour intravenous infusion at a
dose of 0.8g/m2/day. BUdR administration will begin the week prior to initiation of radiotherapy, on
Thursday or Friday before the first Monday of radiotherapy and continue during weeks 1 through 5 of
radiotherapy, starting on day 4 or 5 of radiotherapy each week for a total of six infusions.  During the
time patients are receiving BUdR-XRT therapy, it is recommended that they wear a protective
sunscreen  (SPF ≥  30) on all exposed areas of the skin.  Patients should wear the sunscreen seven
days per week during the BUdR therapy; it should be worn outside as well as when exposed to
fluorescent lights.  Any over-the-counter sunscreen is acceptable.  This procedure may be
discontinued when BUdR-XRT therapy is complete.

7.1.1 CCNU (NSC-79037)
7.1.1.1 Chemistry

The chemical name of this compound is 1-(2-chloroethyl)-3-cyclohexyl-1-nitrosourea. It is a
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synthetic material.
7.1.1.2 Mechanism of Action

The nitrosoureas act by an as yet unclarified mechanism.  Alkylation is thought to be the most likely,
but they are not cross-resistant with conventional alkylating agents. For CCNU and other
cyclohexyl-substituted derivatives, a dual mechanism of action has been suggested:  modification of
cellular proteins by cyclohexyl carbamoylation and of nucleic acids by alkylations.

7.1.1.3 Animal Tumor Data
CCNU is active against mouse L1210 leukemia and against the Lewis lung tumor in the mouse.

7.1.1.4 Animal Toxicology
Toxicologic studies with CCNU in dogs and monkeys showed that CCNU produced toxicity to the
liver, gastrointestinal tract, bone marrow, lymphoid tissue, and kidneys. Delayed hepatotoxicity and
renal toxicity were the principal dose-limiting factors in dogs; they occurred as late as one month
after administrations of the drug.

7.1.1.5 Human Toxicology
Nausea and vomiting often occur from three to six hours after drug ingestion and may be followed by
two or three days of anorexia.  The common dose-limiting side effect of CCNU is myelosuppression.
Both thrombocytopenia and leukopenia are seen, and both are delayed, with the maximum
depression of platelets usually seen at about four weeks; the maximum depression of granulocytes
usually occurs about one week later. The pattern of recovery is similar.  Platelets recover first,
followed by leukocytes. Liver and renal toxicity have not been problems of clinical significance in
humans.

7.1.1.6 How Supplied
CCNU is supplied in capsules of 10, 40, and 100 mg size, containing lactone and mapresium
stearate as bulk.  The 10 mg capsules are supplied in bottles of 100; 40 mg in bottles of 50; and 100
mg in bottles of 50.

7.1.1.7 Method of Storage
It should be refrigerated for storage (dry ice is not necessary), and is stable for one year at
refrigerator temperature.

7.1.1.8 Method of Administration
CCNU should be taken orally on an empty stomach.

7.1.1.9 Method of Procurement
This drug is commercially available.

7.1.2 Procarbazine (NSC-77213)
7.1.2.1 Chemistry

The chemical name of this compound is N-isopropyl-alpha-(2-methylhydrazine)-p-
toluamidemonohydro-chloride.

7.1.2.2 Mechanism of Action
Distribution of the drug in body fluids studied in dog and man showed rapid equilibration between
plasma and cerebrospinal fluid after oral administration. Pharmacological studies indicated excellent
gastrointestinal absorption.

7.1.2.3 Animal Tumor Data
Produces a wide variety of biologic effects including immunosuppression, teratogenesis,
carcinogenesis, cytotoxicity with mitotic suppression and chromatin derangement, and antineoplastic
effects against a spectrum of transplanted tumors in mice and rats.

7.1.2.4 Animal Toxicology
The major drug toxicities in acute and chronic animal studies were hematologic with granulocyte
depression, thrombocyte depression, and anemia.  Reticuloendothelial system-lymphocytic depletion,
marrow cell depression, testicular atrophy, and mucous membrane ulceration were further evidence
of in vivo cytotoxicity.  Leukemia and pulmonary tumors in mice and mammary adenocarcinomas in
rats have been observed subsequent to procarbazine hydrochloride administration in high doses.

7.1.2.5 Human Toxicology
Leukopenia, anemia, and thrombocytopenia occur frequently.  Nausea and vomiting are the most
commonly reported side effects.  Other less frequent gastrointestinal complaints include anorexia,
stomatitis, dry mouth, dysphagia, diarrhea, and constipation.  Pain, including myalgia and
arthralgia, chills and fever, sweating, weakness, fatigue, lethargy, and drowsiness are often noted.
Intercurrent infections, effusion, ascites, edema, cough and other respiratory symptoms are common.
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Bleeding tendencies such as petechiae, purpura, epistaxis, hemoptysis, hematemesis, and melena
have been rare.  Dermatitis, pruritus, herpes, hyperpigmentation, flushing, alopecia and jaundice
have also been noted.  Paresthesias and neuropathies, headache, dizziness, depression, apprehension,
nervousness, insomnia, nightmares, hallucinations, falling unsteadiness, ataxia, footdrop, decreased
reflexes, tremors, coma, confusion, and convulsions have been less common.  Hoarseness,
tachycardias, retinal hemorrhage, nystagmus, photophobia, photosensitivity, genitourinary
symptoms, hypotension, and fainting have been rare.  Isolated instances of diplopia, inability to
focus, papilledema, altered hearing, and slurred speech have occurred. Coincidental onset of
leukemia during procarbazine therapy has been reported in rare instances.  Patients receiving
procarbazine must avoid alcohol, aged cheese, and bananas.

7.1.2.6 How Supplied - Capsules, containing the equivalent of 50 mg procarbazine as the hydrochloride,
which is ivory, are supplied in bottles of 100.

7.1.2.7 Method of Storage - It is a white to pale yellow crystalline substance soluble but unstable in water or
aqueous solution.  Procarbazine can be stored at room temperature until expiration date.

7.1.2.8 Method of Administration - Procarbazine is given orally.
7.1.2.9 Method of Procurement - This drug is commercially available.
7.1.3 Vincristine (NSC-6754)
7.1.3.1 Chemistry

Vincristine, one of the so-called vinca-alkaloids, is extracted from the plant Catharanthus roseus.
7.1.3.2 Mechanism of Action

Although the complete mechanism by which the alkaloids inhibit tumor growth remains unknown,
they are cell-cycle-specific agents and block mitosis with metaphase arrest.

7.1.3.3 Animal Tumor Data
Leukemia L1210 in mice is relatively insensitive to vincristine, but the P1532 tumor is quite
responsive to vincristine.

7.1.3.4 Animal Toxicity
The predominant toxic effect seen with vincristine in animal studies was neurotoxicity with
muscular weakness.

7.1.3.5 Human Toxicology
Vincristine is capable of producing paresthesias and numbness in the digits in its mildest form of
toxicity ranging all the way to a profound weakness with loss or motor tone and foot drop in its
extreme form.  Other common side effects include constipation, abdominal pain, jaw pain and rarely,
myelosuppression.  Severe tissue damage can occur upon extravasation.

7.1.3.6 How Supplied
The dosage formulation is in 1 mg and 2 mg vials.

7.1.3.7 Method of Storage
Vincristine should be stored in a refrigerator.

7.1.3.8 Method of Administration
The drug should be given as a rapid intravenous injection into a running IV. Extravasation of
vincristine leads to extremely painful local lesions with necrosis and sloughing.

7.1.3.9 Method of Procurement
This drug is commercially available.

7.1.4 BUdR (NSC-38297, IND #2197)    (2/14/95)
7.1.4.1 Chemistry: Bromodeoxyuridine is a pyrimidine analog, with bromine substituted for the methyl

group at the fifth position of the thymidine molecule.  The chemical name of this compound is 5-
bromo-2'-deoxyuridine.  BUdR is incorporated into DNA as a substitute for thymidine, into actively
dividing cells during DNA replication.  The cells in which the thymidine residues of DNA have been
replaced by BUdR become several (2.9) times more sensitive to the lethal effects of x-rays.
Significant tumor response has been demonstrated in epidermoid carcinoma of the head and neck,39

osteosarcoma,40 malignant tumor of maxillary antrum,41 and malignant brain tumors.26,42

7.1.4.2 Animal Toxicology
Toxicology studies of BUdR were conducted in dogs and rats.  BUdR was administered to a male
and female dog at a dose level of 100 mg/kg IV daily for 15 consecutive days. Both dogs experienced
diarrhea, reduced appetite, weight loss, and listlessness. Hematological toxicity consisted of
pancytopenia.  In addition, the female dog exhibited salivation, tenesmus, listlessness, and
depression from day 13 to day 17 of treatment, and expired on day.17  An autopsy revealed



9

congestion of the liver, kidney, stomach, mucosa of the large and small intestines, bladder, and
mesenteric lymph nodes.43  In rats administered a daily dose of BUdR 50.1-159 mg/kg/body weight
intraperitoneally for 15 days, no  morbidity or signs of toxicity were reported. Unexplained weight
gain occurred in rats treated with higher doses of BUdR.44

7.1.4.3 Human Toxicology
Nausea and vomiting frequently caused discomfort during the latter part of treatment, but were never
severe enough to warrant discontinuing treatment.  A transient rise in serum transaminase during
therapy was occasionally observed.  Stomatitis and a diffuse erythematous skin rash were infrequent
findings.  The hematopoietic depression was not significant except for slight leukopenia.  Skin
epilation and tongue patchy mucositis were observed from the radiation effect.  Stevens-Johnson
syndrome has been reported. The development of transverse furrows in the fingernail (Beau's lines)
and onychomadesis were observed after two to three months.  The bromide intoxication (CNS
symptoms: dizziness, drowsiness, irritability, depression, lethargy, emotional disturbances) may be
demonstrated if the serum bromide is above 120 mg% (normal serum bromide, 20-32 mg%).

7.1.4.4 How Supplied
For injection, 500 mg prepared as a sterile lyophilized powder in glass vials to which NaOH has
been added to adjust pH.

7.1.4.5 Solution Preparation
Vial/500 mg:  When reconstituted with 19.7 mL of sterile water for injection, USP, each mL of
solution will contain 25 mg of BUdR as the sodium salt, pH 8.0 to 9.0.

7.1.4.6 Stability
The intact vials have shown excellent stability over extended periods of time when stored at room
temperature.  Intact vials of BUdR may be stored at room temperature throughout their labeled shelf
life.  Reconstitution as directed results in a solution that exhibits less than 1% decomposition during
1 week of storage under refrigeration (4°C) or at room temperature (23°C).  When constituted with
19.7 mL sterile water for injection USP or 0.9% sodium chloride injection USP, each milliliter will
contain 25 mg of BUdR.  If diluted in PVC plastic to a concentration of 0.5 mg/mL in 0.9% sodium
chloride USP, BUdR is stable for 7 days at room temperature. CAUTION:  BUdR contains no
antibacterial preservatives.  Therefore, it is advised that the vials be discarded 8 hours after
initial entry.

7.1.4.7 Method of Storage
Intact vials of BUdR, reconstituted BUdR, and diluted BUdR may be stored at room temperature.
Reconstituted BUdR may also be refrigerated.

7.1.4.8 Method of Administration
7.1.4.8.1 IV Infusion - Inpatient

Each 500 mg vial will be reconstituted by adding 19.7 mL of sterile water for injection, USP, to
form a solution containing BUdR 25 mg/mL.  The daily dose (0.8 g/m2) shall be diluted to 1000
mL of normal saline or D5-1/2 NS.  This solution shall be infused intravenously at a rate of 42
mL/hour for 24 hours for four days (96 hours).  The solution should be prepared on the day of use
and may be kept at room temperature until the time of administration.

7.1.4.8.2 CADD-PLUS Infusor - Outpatient
Each 500 mg vial will be reconstituted by adding 19.7 mL of sterile water for injection, USP, to
form a solution containing BUdR 25 mg/mL.  A total of 1.15 times the daily dose will be added to
an empty 100 mL CADD-PLUS cassette in the manner directed by the CADD-PLUS manual.  A
sufficient amount of normal saline will be added to the cassette to bring the total volume in the
cassette to 96.6 mL.  The CADD-PLUS pump will be programmed to deliver a continuous infusion
at a rate of 3.5 mL/h.  After 24 hours, the CADD-PLUS cassette and any remaining drug solution
shall be discarded and a new cassette hooked up.  A total of 96 hours of therapy will be provided
each week.  A total of four cassettes (one for each day of therapy) will be dispensed to the patient
each week.  The patient should refrigerate the unused cassettes until just prior to use.
Because CADD-PLUS cassettes are available in sizes only up to 100 mL, the largest patients who
can be accommodated by this protocol using the CADD-PLUS cassettes will have body surface
areas of less than 2.1 m2.  Larger patients can still use the CADD-PLUS but will need to use 150
mL Viaflex bags as the drug reservoir rather than the standard plastic CADD-PLUS cassettes.
This bag can be worn easily by the patient as a fanny pack with special attachments to the CADD-
PLUS pump to allow for proper pump infusion control. Extra fluid is needed in the bag to prime
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the infusion lines.  Beyond the overfill necessary to prime IV lines, it is desirable to leave enough
fluid in the bag to avoid the nuisance of pump alarms that occur when the programmed volume
falls below 3 mL.
The total daily dose will be delivered at a rate of 3.5 mL/h in a total infused volume of 84 mL.
Each CADD-PLUS cassette shall be prepared to contain 115% of the daily dose in 115% of the
intended infusion volume, that is, 115% of the dose in 96.6 mL of fluid.  The 12.6 mL overfill will
provide the "overage" necessary for priming infusion lines as described above.
During infusions, the unit is worn on the belt or in a fanny pack where it functions without
external connections.  Thus, patients can remain ambulatory and carry on most of their usual
activities while receiving intravenous medication.  Strenuous physical activity such as jogging,
which might dislodge the intravenous catheter, should be avoided during the infusion.
Complete instruction booklets for the physician and for the patient accompany the infusor.
Precautions and warnings are listed and described in detail in the booklets.  For additional
information or unanswered questions, UCSF pharmacist, Scott Fields, PharmD, can be
reached by phone at (415) 476-9830 or by fax at (415) 476-6063.

7.1.4.9 Method of Procurement
BUdR is available through the NCI.

7.2         Duration of Therapy
7.2.1 Patients will remain on protocol until the completion of at least one full course of PCV.  If tumor

progression is documented after the first course of PCV, the patient will be taken off protocol.  If tumor
progression is not demonstrated, PCV will be given for one year or a minimum of six courses (not to
exceed eight courses) and stopped.  PCV will continue after course six only if there is continuing
regression in the size of tumor.  Only under this condition will the patient go on to course 7 or 8.  All
patients will be followed for survival.

7.2.2 If patients exhibit severe toxicity (procarbazine rash, vincristine peripheral neuropathy) from a drug,
they may continue on protocol assigned treatment, receiving the other agents.  The study chair should
be consulted regarding dose and schedules and possible removal of patients from study because of
toxicity.

7.2.3 If BUdR is stopped for any reason, patients will complete radiotherapy alone followed by PCV.
7.3         Dose Reductions
7.3.1 Hematologic Toxicity

BUdR

If WBC ≤ 2000 or platelets ≤ 75,000, discontinue BUdR therapy and notify study chair.  If BUdR is
stopped due to lowered blood counts, BUdR can be restarted only with WBC ≥ 3,000 and platelets ≥
100,000 and it must be administered at 50% of the previously delivered dose.

CCNU and Procarbazine

Nadir if
WBC/mm3 or

Nadir %
polys mm3 or

Nadir Platelets/mm3 CCNU
mg/m2

then Dose for next
course of

Procarbazine
mg/m2

≥ 4000 ≥ 2000 ≥ 125,000 110 60
3000-3999 1500-1999 100,000-124,000 110 60
2000-2999 1000-1499 75,000-99,999   90 40
1500-1999 750-999 50,000-74,999   80 30

< 1500 < 750 < 50,000 STOP STOP

If any of the toxicity parameters reach a WBC nadir of < 1500, ANC < 750, or platelets < 50,000, drugs
can be restarted only after counts rise and stabilize at WBC ≥ 4000 and ANC ≥ 2000 and platelets ≥
125, 000 (or higher). The doses for restarting therapy should be 80 mg/m2 for CCNU and 30 mg/m2 for
procarbazine. For other hematologic toxicites, therapy can be resumed once the WBC reaches ≥ 3000 or
ANC ≥ 1500 or platelets ≥ 100,000.  Drug doses for patients with chronically (> 8 weeks) depressed
marrow should be discussed with the study chair.

7.3.2 Dermatologic Toxicity/Oral Toxicity - BUdR/Procarbazine
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BUdR should be discontinued completely for a generalized rash and not resumed unless it is certain that
the rash is due to other drugs. Additionally, grade 3 or 4 mucositis would require discontinuing the drug
for one week, then resuming it the next week at 50% of the previous dose if the mucositis has resolved.
If the mucositis fails to resolve within one week, BUdR would be discontinued until resolution of the
mucositis.  If mucositis recurs following reinstitution of BUdR, the drug should be discontinued.  For
grade 1 or 2 mucositis, the dose of BUdR should be decreased by 25%.  If mucositis fails to resolve or
worsens, then the drug should be discontinued until resolution of mucositis occurs and restarted at 25%
of the previous dose (or 50% of the original dose).
Rashes felt to be secondary to Procarbazine will be permanently discontinued.  Dr. Prados should be
contacted if there is any question.

7.3.3 Neurologic Toxicity - Vincristine
The dose of vincristine should be decreased to 0.7 mg/m2 upon diminution of muscle strength to 60% of
normal or persistent severe paresthesias (grade 3 neurotoxicity: peripheral nerve).  For any other
neurotoxicity (PN) at grade 3 or grade 4 (see table that follows), vincristine should be discontinued.
Vincristine will not be resumed for the duration of the study, even if all symptoms disappear.

Neurotoxicity Codes

SYSTE
M

0 1 2 3 4

PN None Decr or absent DTR's,
Ankle jerk,
Mild parethesias,
Mild constipation

Absent DTR's
excluding ankle jerk,
Mod paresthesias,
Sev. constipation,
Mild weakness

Disabling sensory loss,
PN weakness
(foot drop),
Severe paresthesias
Severe PN pain
Obstipation,
Severe weakness
(< 60% of normal),
Bladder dysfunction

Resp
dysfunction,
2ary weakness,
Lleus Paralysis
confining patient
to bed/
wheelchair

7.3.4 Hepatic or Non-Hematologic Toxicity  (6/30/95)
BUdR should be stopped for grade ≥ 3 hepatic toxicity.  Monitor with weekly blood tests until recovery
takes place.  BUdR may be resumed at 50% of the starting dose; if liver enzymes recover to grade ≤ 1.
If, after the 50% reduction, there is a second episode of grade ≥ 3 liver toxicity, BUdR will be
permanently discontinued.  Other grade ≥ 3 non-hematologic toxicities must be reported to Dr. Prados.

7.4         Toxicity Documentation and Ancillary Care
7.4.1 Toxicities and the time of their onsets in relation to drug administration will be recorded in the toxicity

section of the flow sheet.  Toxicity criteria are located in Appendix III.
7.4.2 All drugs (including doses) and transfusions given a patient during this protocol study will be recorded

in the chemotherapy flow sheets.
7.4.3 The use of glucocorticoids will not exclude patients from this study.  The attending physician should

maintain the lowest dosage of steroids consistent with good medical management.  No reduction in the
dose of steroids at the start of radiotherapy should be made until completion of radiotherapy; escalation
during the interval between drug treatments should be made only when absolutely necessary.  Antacids
are to be used with steroids.

7.4.4 The use of anticonvulsants is preferred for all patients with clinical evidence of neurotoxicity. Dilantin
is the preferred anticonvulsant .

7.4.5 The use of analgesics or antiemetics will not exclude patients from study.  Compazine or other
antiemetics may be given to those patients who experience gastrointestinal toxicity.

7.4.6 The use of other cytotoxic agents is prohibited during therapy.
7.4.7 Patients must have all necessary general medical supportive care.  In particular, care must be taken that

patients do not become dehydrated due to vomiting or diarrhea and that their serum electrolytes remain
within acceptable limits.

7.5         Adverse Reactions Reporting/RTOG Members  (2/14/95)
7.5.1 Grades 4 and 5 unknown reactions.  Phone report to RTOG, Study Chairman, and IDB within 24 hours.

A written report to follow within 10 working days.
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7.5.2 Grades 4 and 5 known reactions and Grades 2 and 3 unknown reactions.  Written report to IDB within
10 working days.  Copies to Study Chairman and RTOG.

7.5.3 Acute myeloid leukemia (AML).  The report must include the time from original diagnosis to
development of AML, characterization such as FAB subtype, cytogentics, etc. and protocol
identification.

7.5.4 Phone report to Investigational Drug Branch (IDB) within 24 hours (301/230-2330, available 24 hours,
recorded after hours).

7.5.5 Address for submitting ADR reports:
Investigational Drug Branch

Box 30012
Bethesda, MD  20824

fax # 301-230-0159
7.5.6 Further information for reporting Adverse Drug Reactions is detailed in Appendix IV.
7.6             Adverse Drug Reaction Reporting/SWOG Members   (2/14/95)
7.6.1 All Southwest Oncology Group (SWOG) investigators are responsible for reporting of adverse drug

reactions according to the NCI and Southwest Oncology Group Guidelines.  SWOG investigators must:
Call the SWOG Operations Office 210/677-8808 within 24 hours of any suspected adverse event
deemed either drug-related, or possibly drug-related.
Instructions will be given as to the necessary steps to take depending on whether the reaction was
previously reported, the grade (severity) of the reaction, study phase, and whether the reaction was
caused by investigational and/or commercial agent(s).  The SWOG Operations Office will immediately
notify the RTOG Headquarters Data Management Staff as listed in the RTOG reporting guidelines.

7.6.2 Within 10 days the investigator must send the completed (original) DCT form (for regimens using
investigational agents) or the FDA 3500 form (for regimens using only commercial agents) to the NCI:

Investigational Drug Branch
P.O. Box 30012
Bethesda, Maryland 20824

7.6.3 In addition, within 10 days the investigator must send:
- a copy of the above report,
- all data records for the period covering prestudy through the adverse  event, and
- documentation of IRB notification to the following address:

ADR Program
SWOG Operations Office

14980 Omicron Drive
San Antonio, TX  78245-3218

7.7             Adverse Drug Reaction Reporting/NCCTG Members   (2/14/95)
7.7.1 Treatment that contains both investigational and commercial agents should be reported according to the

investigational guidelines.  However, if the reaction is clearly a known reaction of the commercially
available agent involved, it should be reported according to the commercial agent guidelines.  If further
clarification is necessary, call the NCCTG medical oncology pharmacist (507/284-2701).

7.7.2 NCCTG Reporting for Commercial Drugs:
Fax, then report in writing to NCCTG Operations Office (no telephone calls necessary) within five
working days:
1) Any ADR that is both serious and unexpected:  life threatening (grade 4) or fatal

(grade 5).
2) Any increased incidence of a known ADR that has been reported in the package insert or the

literature.
3) Acute myeloid leukemia (AML).  The report must include the time from original diagnosis to

development of AML, characterization such as FAB subtype, cytogentics, etc. and protocol
identification.

4) Any death on study, if clearly related to the commercial agent(s).  The ADR report must be
documented on the ADR form (Form FDA 3500) and the original mailed to:

North Central Cancer Treatment Group
Operations Office
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200 First Street, SW
Rochester, MN  55905

5) The NCCTG Operations Office will immediately forward a copy of the ADR form to RTOG and
IDB if deemed a reportable ADR.

7.7.3 NCCTG Reporting for Investigational Drugs:
Report by telephone to Investigational Drug Branch (IDB) directly, 301/230-2330, available 24 hours
(recorder after hours), and to the Operations Office within 24 hours; also fax (507/284-1902) a copy of
the DCT Adverse Reaction Form for Investigational Drugs to the Operations Office.  If a weekend or
holiday, the Operations Office must be notified the next working day:
1) All life-threatening events (grade 4) that may be due to drug administration.
2) All fatal events (grade 5) while on study.
3) First occurrence of any previously unknown clinical event (regardless of grade).
4) The original of the written report (DCT Adverse Reaction Form for Investigational Agents) to

follow within five working days of the event to:

North Central Cancer Treatment Group
Operations Office

200 First Street SW
Rochester, MN  55905

5) The NCCTG Operations Office will immediately forward a copy of the ADR form to RTOG and
IDB if deemed a reportable ADR.

8.0         SURGERY
8.1 It is expected that the neurosurgeon at the participating institution will perform the surgery in accordance

with techniques in general use.
8.2 There are no standard surgical procedures for brain tumors. Since surgery can be limited or even

prevented by the tumor location.
8.3 After patients are randomized, operative reports must be submitted to RTOG .  The operative reports will

be reviewed and surgical procedures will be retrospectively grouped according to the following definitions:
8.3.1 Biopsy:  The open surgical removal or closed surgical, eg, needle, removal of tissue for the sole purpose

of diagnosis (Open biopsy of tumors occasionally results in some tumor removal.  If tumor removal is
less than 10%, the procedure will still be considered biopsy only.)

8.3.2 Subtotal Resection The surgical removal of greater than 10% but less than 90% of tumor
8.3.3 Total Removal:  The surgical removal of all macroscopic tumor (or greater than 90% of tumor).
8.4 Surgical procedures not involving tumor removal should also be reported.  These include ventricular shunt

placement, removal of subdural hematoma, removal of intracerebral hematoma, tumor decompression
without tumor removal, or cyst aspiration.

8.5 Should surgery become necessary while a patient is on therapy, this should be reported.  Following
surgery, an operative report and biopsy slides must be submitted for review.  The patient should continue
therapy, unless tumor progression was the reason for reoperation. Intratumoral cyst development is not
necessarily an indication of tumor progression.

9.0         OTHER THERAPY
Not applicable to this study.

10.0       PATHOLOGY
10.1 The initial histologic diagnosis will be made by the pathologist at the institution where the patient is

entered on the therapeutic protocol.  Morphologic diagnosis will be made from tissue removed at the
hospital or from pathologic material sent with the patient by the referring institution.  Dr. Richard Davis
will review and confirm each diagnosis. The histologic material required consists of one H&E stained
slide from each block, one polyglycene unstained slide from each block, and brain smears, if done.  The
diagnostic slides and a copy of the pathology report should be forwarded, using a transmittal form, to the
pathology coordinator at RTOG Headquarters.  SWOG members will send slides, pathology reports
and transmittal forms to the SWOG Statistical Center (see Section 12.2) for forwarding to RTOG.

10.2 Following receipt of the material, RTOG will forward all materials to:



14

Richard L. Davis, M.D.
Department of Pathology

501-HSW UC School of Medicine
San Francisco, CA  94143-0506

(415) 476-5236

10.3 Following histologic review, Dr. Davis will send a completed Pathology Review Form to RTOG
Headquarters.  Slides will be forwarded to Dr. James S. Nelson at Louisiana State University Medical
Center for a supplemental review and will be retained by Dr. Nelson until the institution pathologist
requests their return.   A copy of the Pathology Review Form will be sent to the clinical investigator and to
the pathologist who made the initial diagnosis.  If there is a disagreement as to diagnosis or classification,
Dr. Davis will contact the initial pathologist to inform him/her of this difference of opinion.  A diagnosis
of glioblastoma multiforme will render a case ineligible.

10.4       NCCTG Members  (2/14/95)
10.4.1 For NCCTG patients, pathology review is mandatory prior to study entry to confirm eligibility.  It

should be initiated as soon as the diagnosis has been made.  Pathology review will be performed by Dr.
Bernd Scheithauer, Mayo Clinic.  All material for pre-entry review will be sent directly to:

NCCTG Operations Office
Tommie Siemek
Plummer 401A

200 First Street, SW
Rochester, MN  55905

(Please alert prior to sending material)

To be eligible for this study, the patient's tumor must be pure grade III astrocytoma according to the
WHO classification.

10.4.2 The following materials will be sent to the NCCTG Operations Office
• H& E stained slides
• polyglycene unstained slides
• paraffin block
• brain smears, if done
• pathology reports
• NCCTG Pathology Reporting Form - Brain Tumor
• RTOG transmittal form

10.4.3 After the review, a call will be made to the institution notifying them whether or not the case is eligible
and will be confirmed by fax.  Material for eligible cases will be forwarded to RTOG Headquarters
along with the RTOG transmittal form.  A representative slide and the paraffin block will be retained by
the NCCTG Operations Office.  Material for ineligible cases will be returned to randomizing
institution.

10.4.4 The institution entering the patient will be required to send two tubes of peripheral blood, 15 cc, one in
EDTA and the other in Heparin, which can be drawn at the time of the next scheduled blood count
assessment.
Note:  A specimen mailing kit will be sent from the Mayo Clinic-Rochester to the NCCTG institution
with specific instructions on how to properly ship the blood samples.  Do not ship blood samples until
the kit is received.

10.5       Fresh Tissue Repository (RTOG only) (6/30/95)
10.5.1 Fresh specimens are eligible for RTOG 93-08, the fresh/frozen tumor repository study.
10.6       Fixed Tumor Repository Study (Optional) (6/30/95)
10.6.1 Patients entered on this study are also eligible for the Fixed Tumor Repository Study.
10.6.2 To receive an additional RTOG case credit, the following must be provided to RTOG:
10.6.2.1 One additional paraffin block of tumor or 15 unstained slides (maximum thickness of 5 microns

each).   Block/slides must be clearly labeled with the pathology identification number that agrees
with the Pathology Report.

10.6.2.2 Pathology report documenting that submitted block or slides contain tumor.
10.6.2.3 A Pathology Submission Form must be included and must clearly identify the enclosed materials as
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being for the Fixed Tumor Repository.
10.6.3 To encourage compliance, your Pathology Department could be reimbursed for obtaining blocks or

cutting slides.
10.6.4 Patient consent form should give the Pathology Department authority and responsibility to comply with

this request (pathology blocks belong to the patient from whom tissue has been removed).
10.6.5 Materials will be sent to:

Pathology Coordinator
RTOG Headquarters
1101 Market Street

Philadelphia, PA  19107
10.6.6 SWOG and NCCTG members wishing to participate should submit the materials specified in Section

10.6.2 to their group offices (see Section 12.2.1) for forwarding to RTOG.

11.0       PATIENT ASSESSMENTS  (2/14/95, 6/30/95)
11.1       Study Parameters

Parameters On Entry to
Study

Q wk
during

RT

Weekly
during
PCV #1

Q 2 wk
(after 1st
course

of PCV)

Q 6-8 wks
(at time of

evaluation for
therapy)

Post-RX
Follow-up

(per
Sec 12)

History and PE X X X X X
Height (cm) X
Weight (kg) X X X X X
Body surface area (m2) X X
KPS X X X
Overall disease activity X X X
Neurological exam X X X
Infusion CT/MRI  brain
scan

X X    Xd

Steroid dependency X X X
Noninfusion CT scana X X X
WBC X X X X X
Hematocrit X X X X X
Hemoglobin X X X X X
Total percent polys X X X X X
Platelets X X X X X
BUN or creatinineb X X    X

SGOTc X    Xc X

Alkaline Phosphatasec X    Xc X

Bilirubinc X    Xc X

a. To be performed only as medically indicated to verify diagnosis of hemorrhage, calcification, and any other
conditions not readily interpreted from the infused study.

b. Required during treatment and at the first follow-up visit after PCV has been discontinued only.
c. Repeat 2 1/2 weeks after treatment start.
d. Until documented tumor progression.

11.2       Response Assessment
Two sets of response criteria will be used, one set for tumors that are predominantly enhancing and the
other for tumors that contain small enhancing regions or are non-enhancing.

11.2.1 Residual enhancing tumor:
Complete response (CR) - disappearance of all enhancing tumor on consecutive CT or T1(gad) MR
scans at least one month apart, off steroids, and neurologically stable or improved.
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Partial response (PR) - 50% or greater decrease in enhancing tumor size on consecutive CT or T1 (gad)
MR scans at least one month apart, steroid dose stable or reduced, and neurologically stable or
improved.
Tumor regression (TR) - a substantial decrease in enhancing tumor size on consecutive CT or T1 (gad)
MR scans at least one month apart, steroid dose stable or reduced, and neurologically stable or
improved.
Note: Responses will be confirmed by central radiology review. For the purposes of response
assignment: surgical defects and areas of calcification will be ignored; tumor size will be the maximum
cross-sectional area of the enhancing tumor; and for tumors of peculiar shape, response (here, called
regression) will  be based on the central RT reviewer's visual interpretation, rather than a measured
maximum cross-sectional area (the tumor must still be at least 50% smaller to have responded).

11.2.2 Residual non-enhancing or minimally enhancing tumor:
Complete response (CR) - disappearance of all tumor on consecutive CT or MR scans at least one
month apart, off steroids, and neurologically stable or improved.
Partial response (PR) - 50% or greater decrease in tumor size on consecutive CT or MR scans at least
one month apart, steroid dose stable or reduced, and neurologically stable or improved.
Tumor regression (TR) - A substantial decrease in tumor size on consecutive CTor MR scans at least
one month apart, steroid dose stable or reduced, and neurologically stable or improved.
Note: Responses will be confirmed by central radiology review. For the purposes of response
assignment: surgical defects and areas of calcification will be ignored; tumor size will be the maximum
cross-sectional area of the non-enhancing tumor; and for tumors of peculiar shape, response (here,
called regression) will  be based on the central RT reviewer's visual interpretation, rather than a
measured maximum cross-sectional area (the tumor must still be at least 50% smaller to have
responded).

11.3           Definition of Stable Disease
Stable disease (SD) - all other situations.

11.4       Definition of Tumor Progression
For all patients, tumor progression will be defined as follows:
Progressive disease (PD) - 25% or greater increase in enhancing or non-enhancing tumor size on
consecutive CT or MR scans, or any new areas of tumor, steroid dose stable or increased, and
neurologically stable or worse. (Note: Under exceptional circumstances disease progression may be
declared in the absence of an increase in tumor size )

11.5       Time to Progression
Time to progression will be measured from the initiation of therapy until progression is documented as
defined in Section 11.4.  At that time, the patient will be removed from protocol therapy and can be
treated with other appropriate therapy.

11.6       Survival
Survival will be measured from the date of registration until death.

11.7       Documentation of Tumor Progression
Patients are to remain on the study until the completion of at least one course of PCV.  Those patients who
demonstrate clinical deterioration prior to that point should be treated with steroids.  After that time,
patients who fulfill the criteria for progression (as described in Section 11.4) will be removed from
treatment on this study and treated with appropriate therapy.

11.8         Follow-up
Patients should be followed until death.  Followup must include MRI or CT scans as indicated in Section
12.0.  Every attempt should be made to obtain an autopsy for confirmation of tumor type and for studying
radiation-chemotherapy effects on normal brain.

12.0       DATA COLLECTION
12.1       Summary of Data Submission   (2/14/95, 6/30/95)

Item Due

Demographic Form (A5) Within 1 week of study entry

Initial Evaluation Form (I1) Within 2 wks of study entry
Pathology Report (P1)
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Slides/Blocks (P2)

For Fixed Tumor Repository  (see Section 10.6) Within 4 weeks of randomization
Pathology Report  (P6)
Pathology Blocks/Slides  (P7)

Preliminary Dosimetry Information: Within 1 wk of start of RT
Pre-op and Post-op Scan (C1)
Pre op and Post-op Scan Reports (C3)
RT Prescription (Protocol Treatment Form) (T2)
Films (simulation and portal) (T3)
Calculations (T4)

Medical Oncology  TreatmentPlanning Form(M2) At week 8 from start of RT

Radiosensitizer Flowsheets (R1) At completion or termination of BUdR; 
monthly x 2; monthly thereafter as long as 

any toxicity from BUdR persists.

Interim Report (F9) Within 1 week of RT end
Radiotherapy Form (T1)
Final Dosimetry Information:
Daily Treatment Record (T5)
Isodose Distribution (T6)

Post RT (pre first dose of PCV) Scan Within 2 months of end of RT, then q 6 months
& Report (C2),(C3) until documented tumor progression

Follow-up Form (F1) Every 3 months from treatment start for 1
Chemotherapy Flowsheets (M1) (for one year) year; q 4 months x 1 year, q 6 months x 3 

years, then annually.  Also at progression/ relapse and at death

Autopsy Report (D3) As applicable

12.2       SWOG  and NCCTG Data Submission  (2/14/95)
12.2.1 Original data forms and pathology materials as listed in Section 12.1 should be submitted at the

required intervals.  Include the RTOG protocol number and patient case number as well as the SWOG
or NCCTG study number and patient number.  Send to:

SWOG Members  (two copies) NCCTG Members
Southwest Oncology Group Statistical Center NCCTG Operations Office
Fred Hutchinson Cancer Research Center 200 First Street SW
1124 Columbia Street, MP-557 Rochester, MN  55905
Seattle, WA  98104-2092

12.2.2 Rapid Review Items:  Time critical data which requires rapid submission must be sent directly to
RTOG (fax# 215/928-0153):

M2- Medical Oncology Treatment Planning Form
T2 - Protocol Treatment Form
T3 - Photon Localization film (for all fields treated initially)
T4 - Photon dose calculations (for all fields treated initially)
C1 - Pre Rx Scan  (Pre-op and Post-op)
C3 - Pre Rx Scan Report  (Pre-op and Post-op)
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Send films to:
Radiation Therapy Oncology Group (RTOG)

ATT:  Dosimetry
1101 Market Street

Philadelphia, PA  19107

12.2.3 BOTH the SWOG  or NCCTG and RTOG assigned case and study numbers must be recorded on
all items submitted.  Unidentified data will be returned

12.2.4 Request for Study Information and Forms Request:
Requests for additional information or clarification of data will be routed through SWOG and NCCTG
for distribution to the individual institution.  The RTOG memo requesting the additional information
must be returned with the response.  Responses should be returned according to the procedure used to
submit data forms.  You may receive reminders prompting response.  Periodically (generally three times
per year) computer generated lists identifying delinquent material are prepared and are routed through
SWOG and NCCTG for distribution.

13.0       STATISTICAL CONSIDERATIONS
13.1       Accrual and Sample Size

Time to tumor progression and survival are the primary endpoints for this study.  The experimental arm
will be compared to the radiation and PCV alone arm utilizing alpha = 0.05 one-tailed.  This alpha level
was selected based on the determination that it would be acceptable to have up to a 5% risk of falsely
declaring a benefit for each agent.  Accrual is expected to be 110 patients per year with total accrual
of 293.  A simulation program based on the Berkson-Gage survival model was used to estimate the power
for this comparison assuming a 3 year follow-up after completion of enrollment.45  Power was determined
to be 85% for detecting an increase in median survival from 160 to 240 weeks.

13.2       Statistical Analysis
The analysis of time to event data will be done using log-rank procedures and Cox proportional hazards
model, which will allow for adjustment for the stratification variables.  Estimates and confidence intervals
will be provided for response rates and toxicity rates.  Differences will be evaluated using Fisher's exact
test.

13.3       Stopping Rules
The results will be monitored closely for toxicity.  Based on the extensive experience with these agents, no
untoward toxicities are expected and therefore no formal early stopping rule is provided.  There will be no
formal efficacy analysis with significance testing and presentation of results until 75% of the patients have
been accrued.  Subsequent analyses will be done no more frequently than yearly.  Early stopping will be
considered if p <0.001.  The use of this small p value assures that the use of the nominal p value for a
fixed sample test will differ little from the true p value.46
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APPENDIX I  (2/14/95)

RTOG  94-04
NCCTG 94-72-51

SWOG 9340

A PHASE III RANDOMIZED STUDY OF RADIOTHERAPY
WITH OR WITHOUT BUdR PLUS PROCARBAZINE, CCNU, AND VINCRISTINE (PCV)

FOR THE TREATMENT OF ANAPLASTIC ASTROCYTOMAS

Sample Patient Consent Form

RESEARCH STUDY

I have the right to know about the procedures that are used in my participation in clinical research so as to afford me an
opportunity to make the decision whether or not to undergo the procedure after knowing the risks and hazards involved.
This disclosure is not meant to frighten or alarm me; it is simply an effort to make me better informed so I may give or
withhold my consent to participate in clinical research.

PURPOSE OF THE STUDY

I have been diagnosed with a cancerous brain tumor that is called an anaplastic astrocytoma.  Standard treatment is local
radiation after surgical removal or biopsy (sampling) of the tumor.  Although most tumors eventually regrow, radiation
treatments often delay regrowth for extended periods, sometimes years.  Some tumors never regrow after standard treatment
but this is uncommon.  Doctors have noticed that some brain cancers may respond to chemotherapy too.  Respond means
there is shrinkage or disappearance of the tumor on a CT scan or MRI.  These tumors are sensitive to a number of
chemotherapy drugs but the combination of procarbazine, CCNU, and vincristine (PCV) may be more effective.

BUdR is an agent which may make tumor tissue more receptive to treatment with radiation.  My doctors have asked me to
participate in an experimental study to determine the effectiveness of a combination of radiation therapy and chemotherapy.
This study will determine if the experimental drug BUdR given before and during radiation therapy, followed by the
chemotherapy drugs procarbazine, CCNU, and vincristine can slow the growth of my tumor.  I have been asked to
participate in this study because of the type and location of my brain tumor.

DESCRIPTION OF PROCEDURES  (6/30/95)

This study involves at random (by chance) assignment to one of two treatment arms.  It is not clear at the present time
which of the two regimens is better.  For this reason the therapy which is to be offered to me will be based upon a the
method of selection called randomization.  Randomization means that my physician will call a statistical office which will
assign me one of the two regimens by computer.  All patients will receive RT and PCV chemotherapy and half will also
receive BUdR.  The chance of my receiving BUdR or not is approximately equal.

Treatment 1:  If I am assigned to receive radiation therapy followed by chemotherapy, I will be given radiation therapy to
the brain five days a week for six to seven weeks.  Within two weeks after I complete radiation therapy, I will receive CCNU
by mouth for one day (day 1 of each cycle).  One week later I will be given procarbazine by mouth every day for two weeks
(days 8 through 21).  On days 8 and 29, I will be given vincristine by vein.  I will continue to receive CCNU, procarbazine,
and vincristine every six to eight weeks on this schedule for a period of one year (or at least six but no more than eight
times) unless my disease worsens or complications arise.

Treatment 2:  If I am assigned to receive the radiation therapy plus the drug BUdR, I will be given BUdR by vein
continuously for four days just before starting the first week of radiation therapy and for four days per week starting on day
4 or 5 of radiation therapy each week during the first five weeks of therapy.  BUdR will be given either in  the hospital or on
an outpatient basis. If I require hospitalization, BUdR will be delivered through a vein in my arm.  If I don't require
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hospitalization, BUdR will be delivered by a portable infusion pump through a vein in my neck and shoulder area.  My
doctor may recommend a central venous catheter (a tube directly into my vein) for drug delivery.  Risks include the
possibility of infection.  If the line becomes infected, it may need to be replaced.  The decision about whether or not I will be
hospitalized will be made by my doctors and myself.

Within two weeks after I complete radiation and BUdR therapy, I will receive CCNU by mouth for one day (day 1).  One
week later, I will be given procarbazine by mouth every day for two weeks (days 8 through 21).  On days 8 and 29, I will be
given vincristine by vein.  I will continue to receive CCNU, procarbazine, and vincristine every six  to eight weeks on this
schedule for a period of one year (or for at least six but no more than eight times) unless my disease worsens or
complications arise.

Also, at the time of my diagnosis by biopsy, all or some of my tumor was removed.  As is usually done, this tissue went to
the hospital's pathology department for routine testing and diagnosis.  After that process was complete, remaining tumor
samples were stored in the pathology department.  I am being asked for permission to use the remainder of the tumor for
additional tests.  Since this tissue was removed at the time of surgery or biopsy, the permission to use my tissue will not
involve any additional procedure or expense to me.  The tumor tissue's cells will be examined to see if any special
"markers", tests which predict how a patient with tumors like mine  responds to treatment, can be identified.

My doctors recommend that I wear a protective sunscreen during the BUdR plus radiation therapy phase of my treatment.  I
will need to wear the sunscreen seven days a week on all exposed areas of my skin while I am outside or exposed to
fluorescent lights.  Any over-the-counter sunscreen is acceptable as long as it is at least SPF number 30.  I may stop using
the sunscreen when the BUdR plus radiation therapy is completed.  My doctors will take all necessary precautions to
prevent complications and alleviate side effects.  They will very carefully follow my blood counts and regularly perform
physical examinations and laboratory tests that are necessary to determine my progress and toxicity from these treatments.

RISKS AND DISCOMFORTS  (2/14/95)

Cancer treatments often have side effects.  The treatment used in this program may cause all, some, or none of the side
effects listed.  In addition, there is always the risk of very uncommon or previously unknown side effects occurring.

Risks:

Radiation therapy may cause loss of hair (which may or may not grow back), drying and darkening of the skin in the
irradiated area, partial hearing loss, and dizziness.  Some patients treated with radiation have developed problems with
thinking, which may be permanent.

CCNU and Procarbazine may lower the red cells, white cells, and platelets in my blood, making me temporarily more tired
and more susceptible to infections, bleeding and bruising.  CCNU frequently causes nausea and vomiting and may cause
loss of appetite two or three days afterwards.  Liver damage, or kidney damage may occur also.  Rarely, and when given
with other anticancer drugs, CCNU may cause acute leukemia.  CCNU can cause lung damage resulting in breathing
difficulties, and rarely, in death.  My doctors will try to minimize these effects by giving me appropriate medications.
Procarbazine may cause nausea, vomiting, and loss of appetite. Less frequently, procarbazine may cause mouth dryness and
soreness, diarrhea, constipation, chills, fever, skin rashes, muscle and/or joint pains, confusion, dizziness, headache, and,
rarely, seizures.  I must avoid alcohol, aged cheese and bananas while I receive procarbazine because the combination can
cause drowsiness and/or high blood pressure.

Vincristine may cause constipation, tiredness, and abdominal and jaw pain.  There may be some tingling, numbness, and
weakness in the hands and feet.  In rare cases, this weakness may progress, impairing the use of my hands and feet.  Severe
tissue damage can result if vincristine leaks from the vein.  All efforts will be made to prevent this.

BUdR may cause nausea and vomiting.  BUdR may lower the white cells in my blood, making me temporarily more
susceptible to infections.  There is a slight chance that I may also have skin rashes, fingernail changes, mouth and tongue
soreness, and feelings of drowsiness, irritability, and depression.  It is also possible that soreness and infection may occur in
the area where the intravenous needle is placed.
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Severe allergic reaction to BUdR or procarbazine, while rare, can result in death. Infection from lowered blood counts can
result in death.  If I receive BUdR treatment as an outpatient, instructions and precautions for the portable infusion pump
will be explained carefully to me.  Risks involved in the use of the pump are similar to risks that occur with other
intravenous injections such as infection and irritation at the injection site.

Occasional bruising and the pain of the needle stick are expected when having blood drawn.  This is an experimental study
and unforseeable or unexpected risks may be involved, including death.  There are possible long-term side effects of therapy
such as infertility, damage to a fetus, or the development of second malignancies.  If I am a female of child-bearing
potential I am encouraged to have a pregnancy test prior to starting treatment.  If I am a male and I wish to have children in
the future, I should discuss sperm banking with my physician.

My physician will be checking me closely to see if any of these side effects are occurring.  Routine blood and urine tests will
be done to monitor the effects of treatment.  Side effects usually disappear after the treatment is stopped.  In the meantime,
my doctor may prescribe medication to keep these side effects under control.  I understand that the use of medication to help
control side effects could result in added costs.  This institution is not financially responsible for treatments of side effects
caused by the study treatment.

CONTACT PERSONS

In the event that injury occurs as a result of this research, treatment will be available.  I understand, however, I will not be
provided with reimbursement for medical care other than what my insurance carrier may provide nor will I receive other
compensation.  For more information concerning the research and research-related risks or injuries, I can notify Dr.             
               the investigator in charge at                                                                                 
                                          .  In addition, I may contact                                                       at                                                    
for information regarding patients' rights in research studies.

BENEFITS

It is not possible to predict whether or not any personal benefit will result from the use of the treatment program.  I
understand that the information which is obtained from this study may be used scientifically and possibly be helpful to
others.  The possible benefits of this treatment program are greater shrinkage and control of my tumor and prolongation of
my life but I understand this is not guaranteed.

I have been told that should my disease become worse, should side effects become very severe, should new scientific
developments occur that indicate the treatment is not in my best interest, or should my physician feel that this treatment is
no longer in my best interest, the treatment would be stopped.  Further treatment would be discussed.

ALTERNATIVES

Alternatives which could be considered in my case include radiation therapy alone, chemotherapy, other investigational
therapies, or treatments to make me feel better, but not necessarily cure me or make my disease less.  An additional
alternative is no further therapy, which would probably result in continued growth of my tumor.  I understand that my
doctor can provide detailed information about my disease and the benefits of the various treatments available.  I have been
told that I should feel free to discuss my disease and my prognosis with the doctor.  The physician involved in my care will
be available to answer any questions I have concerning this program.  In addition, I understand that I am free to ask my
physician any questions concerning this program that I wish in the future.

My physician will explain any procedures related solely to research which would not otherwise be necessary.  Some of these
procedures may result in added costs but may be covered by insurance.



25

VOLUNTARY PARTICIPATION

Participation in this study is voluntary.  No compensation for participation will be given.  I understand that I am free to
withdraw my consent to participate in this treatment program at any time without prejudice to my subsequent care.  Refusal
to participate will involve no penalty, or loss of benefits.  I am free to seek care from a physician of my choice at any time.
If I do not take part in or withdraw from the study, I will continue to receive care.  In the event of a research-related injury,
I understand my participation has been voluntary.

CONFIDENTIALITY

I understand that records of my progress while on the study will be kept in a confidential form at this institutionand also in
a computer file at the headquarters of the Radiation Therapy Oncology Group (RTOG).  The confidentiality of the central
computer record is carefully guarded.  During their required reviews, representatives of the Food and Drug Administration
(FDA), the National Cancer Institute (NCI), qualified representatives of applicable drug manufacturers, and other groups or
organizations that have a role in the conduct of this study may have access to medical records which contain my identity.
However, no information by which I can be identified will be released or published.  Histopathologic material, including
tissue and/or slides, may be sent to a central office for review and research investigation associated with this protocol.

I have read all of the above, asked questions, received answers concerning areas I did not understand, and willingly
give my consent to participate in this program.  Upon signing this form I will receive a copy.

                                                                                                                                    
Patient Signature (or Legal Representative) Date
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APPENDIX II

KARNOFSKY PERFORMANCE SCALE

100 Normal; no complaints; no evidence of disease
90 Able to carry on normal activity; minor signs or symptoms of disease
80 Normal activity with effort; some sign or symptoms of disease
70 Cares for self; unable to carry on normal activity or do active work
60 Requires occasional assistance, but is able to care for most personal needs
50 Requires considerable assistance and frequent medical care
40 Disabled; requires special care and assistance
30 Severely disabled; hospitalization is indicated, although death not imminent
20 Very sick; hospitalization necessary; active support treatment is necessary
10 Moribund; fatal processes progressing rapidly
0 Dead
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APPENDIX IV

ADVERSE DRUG REACTION REPORTING GUIDELINES

General Toxicity Reporting Guidelines

In order to assure prompt and complete reporting of toxicities, the following general guidelines are to be observed.  These
apply to all RTOG studies and Intergroup Studies in which RTOG participates.

1. The Principal Investigator will report to the RTOG Group Chairman, the details of any unusual, significant, fatal
or life-threatening protocol treatment reaction.  In the absence of the Group Chairman, the report should be made
to the Headquarters Data Management Staff (215/574-3150).

2. The Principal Investigator will also report to the Study Chairman by telephone the details of the significant
reaction.

3. When directed, a written report containing all relevant clinical information concerning the reported event will be
sent by the Principal Investigator to RTOG Headquarters.  This must be mailed within 10 working days of the
discovery of the toxicity unless specified sooner by the protocol.

4. The Group Chairman in consultation with the Study Chairman will take appropriate and prompt action to inform
the membership and statistical personnel of any protocol modifications and/or precautionary measures.

5. For those incidents requiring telephone reporting to the National Cancer Institute (NCI), Investigational Drug
Branch (IDB) or Food and Drug Administration (FDA), when feasible, the Principal Investigator should first call
RTOG (as outlined above) unless this will unduly delay the notification process required by the federal agencies.

A copy of all correspondence (Adverse Reaction Reports or Drug Experience Reports) submitted to NCI, IDB,
FDA, or to another Cooperative Group (in the case of RTOG sponsored intergroup studies) must also be
submitted to RTOG Headquarters when written documentation is required.

6. When telephone reporting is required, the Principal Investigator should have all relevant material available.  See
attached reporting form for the information that may be requested.

7. See the specific protocol for criteria utilized to grade the severity of the reaction.

8. The Principal Investigator when participating in RTOG sponsored intergroup studies is obligated to comply with
all additional reporting specifications required by the individual study.

9. Institutions must also meet their individual Institutional Review Board (IRB) policy with regard to their toxicity
reporting procedure.

10. Failure to comply with reporting requirements in a timely manner may result in suspension of participation, of
application for investigational drugs or both.

Adverse Drug Reactions - Drug and Biologics

An adverse reaction is a toxicity or an undesirable effect usually of severe nature.  Specifically this may include major organ
toxicities of the liver, kidneys, cardiovascular system, central nervous system, skin, bone marrow or anaphylaxis.  These
undesirable effects may be further classified as "known" or "unknown" toxicities.

Known toxicities are those which have been previously identified as having resulted from administration of the agent.  They
may be identified in the literature, the protocol, the consent form or noted in the drug insert.
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An unknown adverse reaction is a toxicity thought to have resulted from the agent but had not previously been identified as
a known side effect.

Commercial and Non-Investigational Agents

i. Any fatal (grade 5) or life threatening (grade 4) adverse reaction which is due to or suspected to be the result
of a protocol drug must be reported to the Group Chairman or to RTOG Headquarters' Data Management
Staff and to the Study Chairman by telephone within 24 hours of discovery.  Known grade 4 hematologic
toxicities need not be reported by telephone.

ii. Unknown adverse reactions (> grade 2) resulting from commercial drugs prescribed in an RTOG protocol are
to be reported to the Group Chairman or RTOG Headquarters' Data Management, to the Study Chairman and
to the IDB within 10 working days of discovery.  Form 3500 is to be used in reporting details (see attached).
All relevant data forms must accompany the RTOG copy of Form 3500.

iii. All neurotoxicities (> grade 3) from radiosensitizer or protector drugs are to be reported within 24 hours by
phone to RTOG Headquarters and to the Study Chairman.

iv. All relevant data forms must be submitted to RTOG Headquarters within 10 working days on all reactions
requiring telephone reporting and a special written report may be required.

Reactions definitely thought not to be treatment related should not be reported, however, a report should be made of
applicable effects if there is only a reasonable suspicion.

Investigational Agents

Prompt reporting of adverse reactions in patients treated with investigational agents is mandatory.  Adverse reactions
from NCI sponsored drugs are reported to:

Investigational Drug Branch (IDB)
P. O. Box 30012

Bethesda, MD  20824
Telephone number available 24 hours

(301) 230-2330
fax # 301-230-0159

i. Phase I Studies Utilizing Investigational Agents

- All deaths during therapy Report by phone within 24 hours to IDB and
with the agent. RTOG Headquarters.

**A written report to follow within 10 working
days.

- All deaths within 30 days As above
of termination of the agent.

- All life threatening (grade 4) As above
events which may be due to agent.

- First occurrence of any Report by phone within 24 hours to IDB
toxicity (regardless of grade). drug monitor and RTOG Headquarters.

**A written report may be required.
ii. Phase II, III Studies Utilizing Investigational Agents
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- All fatal (grade 5) and life threatening Report by phone to RTOG Headquarters and
(grade 4) known adverse reactions due to the Study Chairman within 24 hours
investigational agent. **A written report must be sent to RTOG

within working days with a copy to IDB.
(Grade 4 myelosuppression not reported to
IDB)

- All fatal (grade 5) and life threatening Report by phone to RTOG Headquarters, the
(grade 4) unknown adverse reactions Study Chairman and IDB within 24 hours.
resulting from or suspected to be related **A written report to follow within 10
to investigational agent. working days.

- All grade 2, 3 unknown adverse reactions **Report in writing to RTOG Headquarters and
resulting from or suspected to be related IDB within 10 working days.
to investigational agent.

** See attached NCI Adverse Drug Reaction Reporting Form
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APPENDIX V

INTERGROUP PARTICIPATION IN RTOG STUDIES

GENERAL GUIDELINES

I. REGISTRATION: RTOG will be responsible for all registration/ randomizations.  The procedure is:
-Each institution affiliated with a Cooperative Group will phone their group and supply the
eligibility check information.
-The participating Cooperative Group will then telephone RTOG 215/574-3191  between 8:30
a.m. and 5:00 p.m. ET and supply the necessary eligibility and  stratification information.
RTOG will then assign a case number and treatment assignment.  The participating
Cooperative Group will then inform its member institution.
-RTOG will send a Confirmation of Registration and a Forms Due Calendar to  the
participating Cooperative Group for each case registered.  The participating Group forward a
copy of the calendar to the participating institution.

II. PROTOCOL DISTRIBUTION: Each participating cooperative group is responsible for distribution of the
protocol to its members.  All protocol amendments will be sent by RTOG to each participating
Group office for distribution to member institutions.  All communication with NCI regarding
this protocol will be routed through the RTOG.

III. INSTITUTIONAL PARTICIPATION: It is the responsibility of each participating Cooperative Group to
decide which of its member institutions may participate in this protocol.  Each participating
Cooperative Group must ensure that IRB approval was obtained prior to accession of cases.

IV. CONFIRMATION/CALENDARS: A Confirmation of Registration notice and a Data Collection Calendar is
produced for each case registered and/or randomized.  These will be distributed by RTOG to
the appropriate cooperative group office for distribution to their members, if appropriate.

The form identification code which appears on the Calendars in the "key" columns is found on
the form in the lower right corner.

You are expected to respond to each of the items listed either by submitting the item, by
notifying us in writing that the item is not available or that the assessment was not done.  The
calendar may also list items which are not forms (CAT Scan reports, pathology reports) but are
specific source documents.  These items will be noted in the data collection section of the
protocol but will not be listed on the Forms Package Index.

Additional items/forms may be required depending on events that occur e.g. if surgery was
done a surgical report may be required.  See the protocol for conditional requirements.

Unless specified otherwise, all patients are followed until death or termination of the study.

V. FORMS: Forms packages may be obtained from the participating Cooperative Group office.  Attached is a list
(Forms Package Index) of all data collection forms used in the study, the toxicity criteria for this study,
if applicable and a sample of the data collection forms.

The RTOG assigned case and study number must be recorded on all data items submitted.  Except for
material which requires rapid review (see below), data should be routed according to the mechanism
set up by the participating Group.  Generally the participating group will require forms to be routed
through their office and they will send the forms to

American College of Radiology
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Radiation Therapy Oncology Group - 14th Floor
1101 Market Street

Philadelphia, PA  19107

VI. LABELS: Preprinted labels are available for source document data items (radiographic reports, etc.)  Supplied
white labels are to be used for film identification.

The blank labels will be supplied to the participating Group for distribution to the individual
institutions as patients are registered at RTOG.

When completing the labels, be specific when describing films, e.g.: "Pre op CT Brain Scan, "Large
Photon Localization Film", "Follow-up Bone Scan", etc.

Data managers are advised to consult technical staff for assistance when labeling radiotherapy films.
Correct film identification is the responsibility of the institutions and is essential to maintain efficient
data flow.

VII. CANCELLATION/INELIGIBILITY: Patients who are found to be ineligible subsequent to registration are to
be followed according to plan unless you receive written instructions to the contrary.

Patients who receive no treatment whatsoever may be cancelled, however, written notification and an
explanation must be received at RTOG Headquarters as soon as this has been determined.  We must
receive this notification not later than two weeks after registration.  We will notify you of the
determination made regarding the status of the case and instructions regarding subsequent data
submission.

 VI. RAPID REVIEW ITEMS: Time critical data which requires rapid submission must be sent directly to RTOG
(See Section V).  These items are:

M2 - Medical Oncology Treatment Planning Form (if required by the Protocol)
T2 - Protocol Treatment Form
T3 - Photon Localization film (for all fields treated initially)
T4 - Photon dose calculations (for all fields treated initially)

IX. REQUEST FOR STUDY INFORMATION
AND FORMS REQUEST: Requests for additional information or clarification of data will be routed through the

participating Cooperative Group office for distribution to the individual institution.

The memo requesting the additional information must be returned with the response.  Responses
should be returned according to the procedure used to submit data forms.  You may receive reminders
prompting response.

Periodically (generally three times per year) computer generated lists identifying delinquent material
are prepared.  These are routed by RTOG through the participating group for distribution.

X. QUESTIONS REGARDING:

Randomization/Registration Registration Secretary (215) 574-3191

Pathology Pathology Coordinator (215) 574-3161

Data/Eligibility/Treatment/
Adverse Reactions Data Manager (215)574-3214
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Data Management Procedures Data Manager (215)574-3214

Protocols/Amendments Protocol Administrator (215) 574-3195

Radiotherapy data items (films, Dosimetry Clerk (215) 574-3219
radiographs, isodose summations,
treatment records, scans,
reports and calculations)

If you are unable to reach the person noted, and your call is urgent, ask to speak to any data manager.

XI. ADVERSE REACTIONS/AND TOXICITY

From Radiotherapy: Unusual toxicities, and all grade 4-5 toxicities are to be reported by telephone to
RTOG Headquarters, the Group Chairman Dr. James Cox and to the Study Chairman.
If the Chairman is unavailable, ask to speak to the Data Manager for this study.

From Investigational Agents:  Are to be reported according to NCI guidelines.  In addition, RTOG Headquarters
and the Study Chairman are to receive notification as outlined by the NCI procedures,
i.e. if telephone notification is necessary, RTOG and the Study Chairman must also be
called.

Copies of all toxicity reports and forms submitted to NCI must be sent to RTOG
Headquarters also.

From Commercial Drugs: Are to be reported according to NCI/FDA guidelines.  A copy of the reports and forms
submitted to FDA must be sent to RTOG.


	Schema
	Eligibility Check
	1.0 Introduction
	2.0 Objectives
	3.0 Selection of Patients
	4.0 Pretreatment Evaluations
	5.0 Registration Procedures
	6.0 Radiation Therapy
	7.0 Drug Therapy
	8.0 Surgery
	9.0 Other Therapy
	10.0 Pathology
	11.0 Patient Assessments
	12.0 Data Collection
	13.0 Statistical Considerations
	References
	Appendix I - Sample Consent Form
	Appendix II - Karnofsky Performance Scale
	Appendix IV - Adverse Reaction Reporting Guidelines
	Appendix V - General Intergroup Guidelines

