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eterans Administration Surgical Ad-
‘Cancer Chemotherapy Study Group was
" late in 1957, utilizing the clinical
of 22 participating hospitals. This
designed to determine the effective-
tested alkylating agents, nitrogen
d (HN2) and thiocTEPA (TSPA), given
me of surgical resection of major vis-
cer. Chosen for this study were cases
ry carcinoma of the lung, stomach,
rectum. In addition to determining
chemotherapy administered at, and
r, operation as an adjunct to resec-
argery will increase the cure rate or
y prolong the survival time, the
as a secondary objective a compara-
of the value of chemotherapy used
. with minimum residual or seeded
as compared with extensive neo-
ease. Obvious by-products of such a
information concerning the toxicity
nts employed as well as the accumula-
ensive statistical data concerning
us characteristics of cancer in the
er study as well as in the operative
nt of these cases. : -

ipating doctors of the VA Adjuvant
and the location of their respective VA
: Richard W. Dwight, Boston, Mass.;
Bronx, N.Y.; Harry H. LeVeen, Brook-
“red W. Preston, Chicago, Ill. (Research);
le and Luis Gonzalez, Cincinnati, Ohio;
[, Robert E. L. Rochelle, and Jerry 8.
eland, Ohio; John P. North, Chairman,
Robert P. Hays, Dallas, Tex.; William
1ll.; George L. Jordan, Jr., and Samuel
» Tex.; Samuel Walker and Richard L.
ta_City, Towa; George Higgins and Jack
‘Kansas City, Mo.; Glen Young, Long
Felix Hughes, Memphis, Tenn. (Ken-
- Ferguson and Edward W. Humphrey,
Minn.; John V. Smith, Oakland, Calif.;
Nichols and Oscar Serlin, Philadelphia,
Jackson, Pittsburgh, Penna.; H. W,
idence, R. I.; Luis Passalacqua and
San Juan, P.R.; Falls B. Hershey and
dson, St. Louis, Mo.; George Higgins,
80—, Washington, D.C.; and Miles B.
Wise. Also working with the group on
€ Dr. Gilbert W. Beebe and Mr. Robert
tistical center and Dr. Lyndon E. Lee,
VA Central Office.
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E VETERANS ADMINISTRATION SURGICAL ADJUVANT GROUP—INTERIM REPORT!

George A. Higgins, Oscar Serlin, Felix Hughes, and Richard W. Dwight

At the time of the operation, patients selected
for the study were placed in “curative’” or “pal-
liative” groups under strict criteria based upon
histopathologic evidence of residual disease left
behind at the time of operation.

Randomization of patients into treatment
and control groups was first done by the use of
sealed envelopes which were opened at the end
of the operation. Since the first vear of the
study, selection of patients has been by the
double-blind method with packets containing
either drug or a placebo. Statistical advice, as
well as randomization of cases and collection
and analysis of data, has been provided by the
Follow-up Agency of the National Research
Council.

HN2 was selected for study in cases of car-
cinoma of the lung because of isolated reports
of favorable response to this drug in far-
advanced cases of bronchogenic carcinoma. At
the onset of the study, the drug dose was 0.1
mg./kg. given intrapleurally at the close of the
operative procedure and a similar dose intra-
venously (i.v.) at that time. A similar dose was
then given i.v, on the 1st and 2d postoperative
days, a total of 0.4 mg./kg. When the study had
been in progress for several months, an anal-
ysis of the 80-day mortality figures indicated a
statistically valid increase in the treated as
opposed to the control group. For this reason,
the i.v. dose on the day of operation was dis-
continued, the other dose remained the same,
with the stipulation that the total dosage not
exceed 22.5 mg., For the stomach and colon-
rectum study, thiocTEPA was used in a dose of
0.2 mg./kg. given intraperitoneally at the close
of the operation and 0.2 mg./kg. given i.v. at
the same time. The same dosage was then given
i.v. on the 1st and 2d postoperative days for a
total of 0.8 mg./kg. Early analysis of the 30-
day mortality figures indicated a discrepancy
similar to that found in the lung study and the
i.v. dosage given at the time of the operation
was therefore eliminated. Thus, the total dosage
administered was 0.6 mg./kg., not to exceed
45 mg.
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The accumulated experience of the study is
shown in table 1. Of the 6228 patients screened,
2728 have been selected for study. Of these,
1416 are still being followed.

TasLe 1.—Cumulative Experience of the Veterans
Administration Adjuvant Cancer Chemotherapy
Study Group for October 1957-June 1961
Patients
being
followed

Selected FUDR
for pilot

Sereened study study

Lung 2243 1007 454
Stomach 1815 444 i 150
Colon-Reetum 2070 1277 I 812

Total 6228 2728 7 1416

Since this study was started, several sub-
studies have been undertaken within the group
and protocols for additional substudies are
under consideration at the present time. In
cases of carcinoma of the stomach and colon-
rectum falling into the palliative or nonresect-
able group at operation, a pilot study with
FUDR as a surgical adjuvant has been in
progress since March 1961. This study was
primarily aimed at determining the toxicity of
this agent when used as a surgical adjuvant
agent and plans are being made to use this drug
in the curative group of cases. A protocol is
being prepared for the use of supravoltage
roentgen therapy as preoperative treatment in
certain selected cases of bronchogenic carci-
noma and it is contemplated that this study will
begin in the near future. The group is also
considering the use of a different drug to be
used as an adjuvant in cases of bronchogenic
carcinoma or possibly altering the dose sched-
ule of HN2 now being used. A number of
compounds are now being studied by the
Veterans Administration Lung-Cancer Study
Group with the prospect of finding an agent
effective against bronchogenic carcinoma which
can be safely used as a surgical adjuvant in
“curative” cases. With the increased interest
in the intra-arterial infusion method of admin-
istration of chemotherapeutic drugs, as sub-
group of the Adjuvant Cancer Chemotherapy
Group has been organized to explore the possi-
bilities of this method of therapy as well as to
gain experience in some of the technical prob-
lems arising with this mode of administration,
As soon as sufficient experience has been gained,
a protocol will be prepared so that the efficacy

142

of this modality of treatment can be carefy
evaluated.

CARCINOMA OF STOMACH
(Dr. Serlin)

Complications (Table 2)

In 43 cases treated with the full dosage
thiocTEPA (0.8 mg. /kg.), complications de
oped in 58.1% ; whereas complications de
oped in 43.19% of 51 patients in the cong
group. It should be pointed out that complig
tions of all types, both major (such as w
dehiscence, pulmonary embolism, and peritg
tis) and minor (such as fever of unkng
origin, ileus, and diarrhea) have been recorg
This results in an apparently high rate of ¢g
plications. In the reduced-dosage schedule
mg. 'kg.), complications developed in 50.8%
122 patlentq as compared with 47.7% of 1
patients in the control group. These fig
show that reducing the dosage of thioT
did not materially reduce the rate of complig
tions, nor is there any statistical diffe
between the rate of complication in eithep
group.

TasLe 2.—Complieations after stomach surgery

Full dose Redueed ¢

Treated nmrn! Treated Conti

Total patients 43 5 122

Without complications
With complications
Unknown

Percent with

complications

Operative Mortality

All patients who died within 30 days at
the operation are counted as an operative de
Figure 1 shows that the operative mortality
all patients treated with surgery alone or
surgery + placebo averaged approxlma
109 . The operative mortality in the f
dosage series is slightly greater than 23 %,
that in the reduced-dosage series closely
proximates this figure. Reducing the dosage ¢
thioTEPA did not reduce the operative
tality and the mortality rate in patients tr
with thioTEPA remains higher than the contr¢
group.

CANCER CHEMOTHERAPY REPOR.
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Surgery plus placebo (NaCl)

Surgery plus TSPA (0.6 mgm/Kilo)

Surgery plus TSPA (0.8 mgm/Kilo)
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In an attempt to discover the cause of the
sed mortality in the treated patients, we
ed the causes of death (table 3). Suture
eak, either at the duodenal stump or at
inastomotic site, caused 11 of the 26 deaths
low-dosage group (42% ). However, this
complication of surgery caused 6 of 8
8 in the control group (75%). The re-
£ causes of death in the treated group
scattered. There were 8 patients with a
sion of the white blood cells or platelets,
th, and in 4 of them, infection played a
in death. Only 2 patients with a suture
leak had a blood cell depression.

ppears that it is not possible to implicate
EPA as a cause of suture line leak nor can
Specifically say that the blood cell depression
d a large part in causing death in the
¥ mortality group.

1

sstomach surgery
0 Redueed doge
mtrol Treated €

al 122

28 AN

22 12
|
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3.1 AR

an operative dél
ative mortality
gery alone or W
ed approximat
ality in the ft
ter than 23 %, ¢
series closely
cing the dosa;
he operative
in patients tr
er than the cont

al Studies

ure 2 shows the survival figures based on
patients who survived the 30-day post-
ative period. It can be seen that the lines
the control group and those of the full-
€ schedule approximate each other after
1onths. In the reduced-dosage series, there
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1.—Early postoperative (30-day) mortality-stomach surgery reports reecived by July 15, 1961, for surgery performed

is a definite difference in that a greater number
survive at the end of 24 months. While the
number of patients in the reduced-dosage series
is relatively small, if this trend continues, there
will be a statistically significant improvement
in the survival at the end of 5 years.

Tapre 3.—Cause of death (30-day mortality) on redueed
dosage of thioTEPA in earcinoma of the stomach

Cause of death Treated Control Total

Peritonitis or empyema due to

suture line leak B i 17
Peritonitis or empyema without
suture line leak 2 2

Sepsis (including septicemia, en-
terocolitis, abscesses, eote,, but
not peritonitis)

Cardiovascular (including pulmo-

nary emboli) 4 2 6
Pulmonuary (pneumonia; atelec-
tasis) 1 1

Cerebro-vasceular

Renal failure 1 1
Technical error 3 3
Cancer death in palliative cases 1 I
Miscellaneous 3 3

Total 26 8 34




=g g

p—

Case4:09-cv-00037-CW Document371-9 Filed03/15/12 Page6 of 10
20

0

5 10 15 25

PRESTUDY (18 hospitals)
STUDY

Surgery only

Surgery plus NIH Comp. 62-63 (NaCl)

Surgery plus placebo (NaCl)

Surgery plus Ny (0.3 mgm/Kilo)

Surgery plus HN; (0.4 mgm/Kilo)
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Early PO deaths/totsl patients

18/155

35/305

47/303

20/92

]

Ficure 2.—Early postoperative (30-day) mortality-lung surgery reports received by June 15, 1961, for surgery performed fi

June 15, 1961.

In conclusion, it ecan be said that thicTEPA
administered in a total dosage of either 0.6
mg./kg. or 0.8 mg./kg. at surgery and in the
immediate postoperative period appears to
increase the operative mortality although the
exact mechanism of its action is not known.
At the present time, it appears that thioTEPA
in the reduced dosage (0.6 mg./kg.) at 24
months may increase the survival rate. If this
trend continues, the difference will be a signifi-
cant one. It should also be noted that the num-
ber of patients in this study to date is relatively
small and for this reason we plan to continue
the study.

CARCINOMA OF THE LUNG
(Dr. Hughes)

Qur study of bronchogenic carcinoma con-
tinues to be focused on the possible effect of
HN2 upon the postoperative mortality, compli-
cations, and survival of surgically treated
patients.

Figure 3 shows the 30-day postoperative
mortality experience as of June 15, 1961. The
top three bars indicate the postoperative ex-
perience in prestudy surgery only and saline-
treated patients. The 1025 operations were
followed by 103 postoperative deaths, approxi-
mately 10%. The 4th and 5th bars are from
the present concurrently randomized study.

144
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Patients having surgery and saline show
11.5%, and treated cases showed 15.5%
operative mortality. The lower bar show,

early experience (21.5%) when the adjuvas

therapy consisted of four doses of HN2.
Table 4 shows the incidence of complic
in these cases. The difference is not
between treated and control -cases.
minor complications are included in the d
and most were successfully treated. Figur
shows 50% three-year survival of “cur
cases” and approximately 20% three-year 8
vival of “palliative” resections, counting
patients surving on the 30th postoperative
as 100% . In curative cases, surgery -+ 8

was followed by survival as good as that¥

patients having surgery and HN2; in the
ative cases some increased survival indica
possible HN2 benefit.

TasrLE 4.—Complications after lung surgery

Full dose Reduced dose

Treated Control Treated C

92 8] 303

Without complications 39 45 146
With complications 52 34 148
Unknown 1 2 9

Percent with

Total patients

complications 56.5 42.0 48.8 5.2

CANCER CHEMOTHERAPY REPOR
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t» conclusion, it appears that HN2 as now
- In has had little, if any, beneficial effect in
L onging survival. Our greatest need there-
is for an effective drug_ against bI‘On‘C]’.]O~
¢ earcinoma with a sufficiently low t_oxu:lt.y
& it can be administer_'ed at _the time of
Spation without unduly increasing the post-
imﬁtive mortality and morbidity.

CARCINOMA OF THE COLON-RECTUM
(Dr. Dwight)

Qur experience with colo-rectal carcinoma
;Wﬁaralleled that in carcinoma of the stomach
ﬂbﬂ lung. Complications occurring in the
“ﬂﬂ‘ted and control group are given in table 5

“and require no comment.

~ With the reduced dosage (about 200 cases),

he operative mortality in the controls slightly
ﬁgeds that of the treated patients (fig. 5).
‘The causes of death are the same in both with
the single exception of the cardiovascular com-
wations as a cause of death, which are twice
s common in the treated cases. Peritonitis
¢érom anastomatic leaks occurred more fre-
iguently in the control cases and therefore can-
ot be the result of local use of the drug.

\The 81 curative cases in the full-dosage series
are all 3 years beyond surgery and 659 of
them are still alive (fig. 6). There is no im-

ase4:09-cv-00037-CW Document371-9 Filed03/15/12 Page9 of 10

TasrLe 5. —Complications alter eolon-roctum SUTEery

Full dose Redueed dose

Treated Control Treated Control

Total patients G0 a4 133 143
Without complieations 28 249 214 243
With complications 31 24 207 142
Unknown 1 l 12 S
Pereent with

complications §l.7 4.4 I7.8 3.3

portant difference in survival between those
who received the drug and those who did not
[f we take the 203 curative cases in the reduced-
dosage series who have passed the 2-year mark,
we again find no drug effect; 847 of the
treated and 86% of the controls are alive on
their 2d anniversary.

There is, however, quite a marked difference
between treated and untreated palliative cases
in both the full-dosage and reduced-dosage
series. Unfortunately, this difference has no
statistical significance.

Can we draw any conclusions from our study
at present? We believe not. Cancer of the colon
kills less swiftly than cancer of the lung or
stomach. It is still possible that we may find

5 10 15 20 25

PRESTUDY (18 hospitals)

STuDY

) Surgery only

Surgery plus NIH Comp. K2-63 (NaCl)

J Surgery plus placebo (NaCl)

Surgery plus TSPA (0.6 mpm/¥“ilo)

| Surgery plus TSPa (0.4 mgm/Kila)

[ V100 | LA L L L L | LR
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5 19 15 20 25

Percent Tead on P Day 30

;
E.:-"'E 5'_'1'}“”_\' postoperative (30-day) mortality-colon-rectum surgery reports received by Julv 13, 1961, for surgery performed

W June 15, 106] .
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a reduction in the number of recurrences in the
treated cases during the 4th and 5th years after
operation. It is more likely that we shall have

Clinically curative and Microscopically Negative for Residual Disease

to use a more effective drug and also try
discover the most effective timing in rela;
to surgery.
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quarters; reports received by July 15, 1961.
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