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Introduction

Suceessful vaccine programs have almost eradicated poliomyelitis from the
Western Hemisphere, In the Esstern Hemisphere, mainly in Asia and Africa,
polio still causes more than 200,000 cases of paralysis every year Rare cases
of paralytic polio alse oceur in recipients of

the live. virus vaccine here in the
West, and

this form of vaccine is heat- fensitive snd would be difficalt to
keep cool during transport in many parts of Africa and Asia, Thus, the Salk
killed vaccime will probably be the choiee of doctors as the World Health Op-
Einization gears up for a campaign to eradieate the disease by the end of the
decade, The final triumph through worldwide yse of the pelio vaccines, first
introduced in 1954, will have taken, therefore, more tha
Ia 1962, workers suceeeded in the first se
tnimal tumor cells of polypeptides which,

identified as the antigeas which induced eel
sad chemically-induced malignancies in ani

n forty years,

paration from membranes of
after meticulous séreening, were
I-mediated immunity sgainst virgs

mals, By 1965, these workers were
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In part influenced by such pioneering efforts in poliomyelitis and in T
cer, and in part due to emerging biotechnologies, there have emerged & wave
of mew attempts 1o eliminate certain disesses by immunization with & host af
candidate agents, The wars on pelio and cancer are similar to carlier success
in smallpox eradication, because these vaccines are capable of inducing life-
long immunity Many seientists miss this important point, puring the discovery,
testing and evaluation of various candidate vaceines, Lifelong immunity is in-
duced beeause 1)the vaceines are designed to be polyvalent, that is, they in-
duce the body to form defenses aguinst several antigenie variamts andfor st-
rdins of wirus, and 2)the vaccines are delivered in such a wWay as Lo induce
strong, immediste but transient humoral immunity, coupled with steadily ine-
reasing cell-mediated immunity which peaks and plateaus after the last immun-
ization, and lasts for a very long time in most of the vaeeine recipients

We will examine )the altempts to prevent a cancer sssociated with hepa-
titis B wiral infection, namely hepatoeellular ecarcinoms or primary liver can-
cer, and 2)the attempts to treat or prevent a fatal infection ecalled sequired
immunodeficiency syndrome (AIDS) caused by buman immunodeficieney virus
(HIV), and 3) the altempts to treat or prevent the most predominant and se-
rious form of eancer, so far not associated with any virus, namely the several
iypes of lung eancer, Our update review of topies 1) and 2) will he of work
by others, and of tepie 3) of work in cur own laboratoryy each topie will be
followed by a few comments aimed at consolidating what has been lesrned by

comparing the experiences in the three areas of study,

Hepatocellular Carcinoma

Although we do not understand the role of the wvirus, it is elear that he-
patomas usually develop in patients with some form of chronie liver disease,
and that in B0% of these patients there is a history of persistent hepatitis B
wiral infection (HBV), Primary hepatomas are more common in males, the
frequeney of occuremee increases with age, the risk inereases by 250-fold in
hepatitis B-positive earriers, and is six times more prevalent in Asia and Af-
riea, When the tumors are examined, at least seven partial copies of the HBV
Fmﬁuimmnhtfth'ﬂq-niHi~tmr to have been altered or have eon-
formational changes after integration, The cellular sequences all seem to have
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in common the region seen at the 5/ end of the surface amtigen gene,k Just
how the virus might cause the development of a cancer cell is not understood,
Tt is probably not the development of a direct alteration of the cell’s regul-
story mechanisms, since there is such a long period after the initial infec-
tion, In the ease of some retroviruses, oneogpenes which were originally of
cellular origin are expressed when the virus infects another cell, The small
DNA papova- and adeno-viruses can integrate into the cell genome causing
loss of growth control, It is alse probably not like Burkitt's lymphoma,where
the EBV infection causes mutagenesis through chromosomal translocations, This
model is of interest becawse it invoelves cellular factors, but the evidence so
far does not indicate this role for HBV, Another possibility might be a step-
wise progression, where some cclls. may be partially transformed during early

infection and be induced to progress at a later stage,

Several lerge-seale and many small-scale immunization programs are in
progress using whole virus, parts of wirus, subunits of wirus, viral antigens,
recombinant or ehemically synthesized vaceines, hybrid particles and anti -idie-
type antibody wvaccines, An argument against the first three types of vaccine
is that these preparations may céntain contaminating antigenic components not
relevant to the induction of immune responses, But, in purification processes,
it is not known whether the last five types of vaccines listed (above) might
have lost certain important ar relevant companents, Sines HBY cannot be Erown
in eell culture, one easy alternative form of vaccine, the noninfecticus
sarplus protein virus coat separsted from plasma of asymptomatic ecsrriers,
HBsAg, as purified 22 nm spherical surface antigen particles, has been licen-
sed and shown to be safe, free of AIDS or other agents in blood, and effec-
tive in doses of 20 meg, (micrograms) per ml, Reecombinant yeast hepatitis B
vaceines are also safe and effective, and antigemic in doses of 10 meg/ml,
Both micelles of native HBsAg from plasma and yeast-derived polypeptide mi-
colles were more antigenie, and, more importantly, had an increased immuno-
genie poteney, But, something even better has been developed, nmamely, syb-
unit or polypeptide vaccines a: micelles,

The immunogenic polypeptides,p25 and P30 have been removed by a ape-
cial detergent process from the viral cost and aggregated so that the hydro-
phobic regions are sequestered in the interior of the particles with the hydro-

philic residues on the surface, so that the resulting forms are water Shiakla

{Frﬂlin nl:ﬂ!lﬂ}- n‘ﬂ'lh “fﬂ! and FIﬂ'!‘ltiTﬂ' -Ef,'ig..n? sl udi!'l hl“'t‘ h!‘!ﬂ. .
pleted in primates and clinical trials are in progress, More recently, polype-

pide micelles have dlos betn prepared from these same viral surface antigens
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expressed by recombinant yeast and mammalian cells,

In the construction of hybrid vaceinia vaccine, the fareign virsl DNA is
introduced into the vaceinia DNA by first making chimeric genes comsisting of
vaceinis virus. promoter sequences ligated to the coding sequence for the des.
ited foreign protein which are then flanked by vaceinia DNA ima plasmid ve
ctor, In chimpanzees, the vaceine sdministered by multiple pressure or the
serateh techmique induced o secondary antibody response when challenged imtra-
venously with live heterologous subtype HBV, showing that they were immu-
nologically primed, although the vaccine itself induced no cirenlating surface
sntibody, Sinee at present there are no aceepted laboratory markers of atienu-
ation or of virulence of vaccinia virus for man, it is not known whether chan-
ges in host range or tissue tropism of vaccinia viruses may occur and whe-
ther alteration of virulence ean be predicted,

Synthetic vaecines were first demonstrated with tobaceo mosaie virus,
when the antigemie determinant respomsible for the immunogenie activity of
the virns was identified, sequenced, and the amino acids were coupled to a
carrier protein, inducing neatralizing antibedy in experimental animals, A
dominant epitope in positions 141—146 of HBsAg was analyzed and synthesized,
and this synthetic peptide was attached 1o aldehyde-stabilized human erythro-
eytes and injected into mice, It indueced the formation of hepatitis B surface
antibody with and without the use of Freund’s complete adjuvant { FCA ), In
another study, two hydrophilic regions of HBsAg, comsisting of two eyclic
peptides containing disulfide bonds in the region 1]7—137 and 112137 wese
ineorporated into several adjuvants, ineluding FCA, alum, and multilamellar
lipasomes with and without muramyl dipeptide, Groups of BALB/e mice were
immunized intraperitoneally, Hepatitis B surface antibody was induced 7 to 14
days after inoculation in approximately 50% of mice in each group, and, in
76 to 80% of mice when the 117—137 peptide was emulsified with Freund”s
complete adjuvant, Since this was a single injection without carrier protein,
the peak levels of antibody declined after day 2] in most miee, No attempt to
measure cell-mediated immune responses was made, Other  experiments wilh
other sequences were performed, and 7 of 13 both free or protein carrier-linked
synthetic peptides elicited antipeptide responses in rabbits, with the best earrier
protein being keyhole limpet hemocyanin in FCA and subsequently in IFA,
Anothier report was of interest, a peptide with sequence 110—137 stimulated
2 transitery antibedy response to they surface antigen determinant, in chimps-
nzees,’ but repeated immunization failed to induee stable surface antibody .::u—
pomse, Nevertheless, intravenous challenge with HBV with the ayw determinants
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late in the immunisstion course resulted in protection agsinst infeetion in one
of three chimps, Recently, a protein sequence which mediates the attachment
of HBY to buman bepatoma cells was identified, A synthetie peptide analeg,
whick is recognized by both cell re¢eptors and viral antibodies, elicted antibo-
dies reacting with the virus, Such a peptide might block attachment of virus
to cell,

The question is raised a8 to whether or not mixturés of more tham éme of
the peptides may be required, A peptide spanning the pre-52 region was syn-
thesized and coupled te keyhole limpet hemocyanin and emulsified in IFA su-
"h.ﬂtﬂ with sodium selenite, This vaceine protected two chimpanzees again-
st challenge with 10 te the sizth pewer infectious doses of HBY, The same
peptide bownd 1o spherical 22 nm surface antigen particles is now being tesied
using FCA, since protective immunity which persists is best oblained using
FCA,

The expression and secretion of hybrid envelope particles by established
cell lines may provide an efficient system for the production of potential new
vaccines, lnsertions of envelope proteins of HBV carrying the surface antigen
and in-phase inserted polio type | sequences were assembled with cellular lip-
ids in cultured mammalian cells after transfection, The inserted polio neutra
lizsation peptide was found to be exposed on the surface of the hybrid eavelope
particles and induced neutralizing antibodies against poliovirus in mice immu-
mized experimentally, Another potemtially exeellent carricr is the core particles
of HBV, The core structures induece antibody and augment T-helper cell
funetions,

Finally, anti-idiotype antibody vaccines (the idiotype binds to the epitope
part of the antigen) have been used together with surface antigen or syntbetic
HBY peptides to enhanee the immune response to the surface antigen, Ales,
patients repeatedly immunized with human anti-HBs antibedy induced amii-
idiotype antibodies,

Comments

In our preliminary studies of hepatomas, we identified individual tumor

cell membrane proteins which produced exeellent coll-mediated immune respo-

nses, These studies involved & sCrecning program to test CMI capabilities of

candidate polypeptides soluble and separable [rom interfering or blocking
. for example, these tumar-
associated antigens { TAA ) should be coupled with 110—=137 or wiith HBV

With propecly chogep adjuvant, and wiih

substances on tumor cell membranes, Perhaps

attachment prot=in, or with bath
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properly chosen route of immunization, such combination immunoprophylactie
or immunotherapeuatic bislozics might form a more perfect candidate immu-
mogen to test for protection of carriers against further infectious side-effects,
liver damage and subsequeni malignaney, Sinee this is one of the top ten can

eers in the world, the suggestion is not an idle one,

Acquired Immunodeficiency Syndrome

Human immunodeficieny virus (HIV) belongs to the family Retroviridae,
subfamily Lentivirinae, Lentiviruses are named because of their typically slow
progression from infection to over disease, HIV was independently discovered
by researchers in France in |983 and in the USA in 1984, Originally ealled
|Tmphldfn1=]:|lhj'-ua-m:i.te:t virus or huoman T-lymphotropic wirus type [II. or
AIDS-associated retrovirusgit was finally named HIV, and a related, but gene-
tically distinet virus, HIV.2, was identified as the cause of AIDS, as disi.
nguished from HIV-] wirus, The Center for Disease Control developed a case
definition for AIDS, revised in 1937, Persons with AIDS, whose immune sy-
stems are compromised, have opportunistic diseases, Examples that are life-
threatening for persons with AIDS but aot for nermal persons are Kaposi's
sarcoma and Pnecumocystis carinii paeumonia, HIV-infected persons who have
no opportunistic infections or distases have symptomatic HIV infection, When
serologic tests show antibodies to HIV, but mo signs or symptoms, the infected
person is said to have asymptomatic HIV, In June 19383, the CDC recommended
universal precautions to health ears pirsonasl which consider that blood and
certain bedy [luids are potenmtially infectious, and are intended to bhelp pre-
vent parenteral, mucous membrane and nonintact skin exposures to these fluids,
In summary, HIV infection is a progressive disease process associated with a
spectram of illncss, W are fighting an epidemic of HIV infection rather than
AIDS, which is the cndstage of this progressive illness,

HIV is a genctically variable virus, and neutralizing antibodies raised
agrinst one HIV-| isolate do not eross-neutralize with other HIV-] isolates,
The virus is capable of spreading fram eell to eell without entering the fluids
and ean escape neutralization, It can remain latent in the body for long periods,
probably as an integrated provirus in the genome of the host ecell, HIY enve-
lope glycoprotein appears to be poorly immunogenic for primates and elicits
weak amtivire! antibedy titers, perhaps due to epitopic suppression or to eeil
bloeking or interfering factors, Althovgh we speakiof th= twa seratypes, HIV
-{'and -2; each virus type comsists of mamy variants, with up to 25% or mors
sequenc: divergence among vhe yacbamta ¥ el e B0 :
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to be elicited, Although, no one has tested it, the same eriteris may possibly
apply to the cell-mediated cytotoxic immune response, The way in which the
virus escapes the host immune response, such as cell-to-cell spread and la-
temcy, means we may bave to cope with the fact that the virus may remain in
tissue a3 am integrated provirus, or perhaps as intact particles inside cyto-
plasmic vacuocles in macrophages, The virus has been found sequestered in the
central nervous system and in bone marrow cells, Some immune responsecs
that are maturally triggered by the virus in seropositive patients may have an
adverse elfect on  protection against infection, and such substanees may be
inadvertently triggered as a consequencs of vaccination, HIV produces a pro -
tein called Tat, which promotes the growth of cells cultured from Kaposi's
lesions, This is mot the first instance of a viral protein which is associated
with tumor eell proliferation, but further stady may shed light upon the way
in whick it may affect tumor growth, HIV multiplies in T4 lymphocy tes that
are activated through contact with specific antigens, Targets of viral antigen
therapy might be the very T4 cells educated to respond (o HIV, this econld
lead to sirong  inhibition of the immune response which should have helped
eliminate wiral infection, Cells replicated HIV shed gp120 molecules that can
bind the CD4 recentirs on uninfected T4 lymphocytes, It is not koown whe-
ther a vaccioe inducing an immune respoase against env aotigen alone would
ba ohjective, but this is under clinical testing, Some workers think there may
be advantages 1o adding other anligens such as are gag, pol, or some of the
nonstructural HIV proteins,

Recombimant vacinia viruses expressing gplédenv or P25zag, another pre-
paration containing formalin and betapropiolactoneinsctivated HIV, and 2 pu-
rified gp 160evn and Pl3gag antigens in a MDP-base adjuvant formulation
have all been tested in chimpanzees, No seutralizing antibodies were detected
after immupization with the live recombinant virus vaeeine, An IV booster
with sutologous Ticells infccted in vitro with recombinant vaecine induced no
newtrlising satibodicy, A killed HIV Preparation in an MDP-base adjuvant was
injected and the antibody titers rose alter this booster injection at 7 months,
The best ehimp responder had a j 4 50,000 antibody titer 1o £p160,
F:':l:lhf. '“'-‘F'.--““"rhlld 4 125000 titer to gzp120.The Elisa antibody titer
r 1% 102,400 within two weeks afier " .
llﬂFl-m:l;lﬁW was deteeted u: the :::::m I'.' i P”“.hh ERY,

’ P omaintsined jis T-

P25 and

cell pre-
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liferative response, The chimp was challenged by IV injection of 32 TCID,,
of a LAV-] virus stoek and did not resist the challenge Results from sngeing
human trials suggest that gp)20 is a poor immunogen and that HIV neutrali-
zation epitopes are poorly recognized by the primate immune system, A mix-

ture of & titated HIV-] isolate and serum from an infested to establish infec-
tion in & maive animal, but whether this is due to the protective effeet of
neutralizing antibody or te other serum components is not clear, Uninfected
mangabeys died within 2 weeks of injection with a lethal SIV wariant, where-
as naturally S51V-infected mangabeys remained alive and healthy, This means
it is possible to protect at last against disease with a hyperviraleat SIV by
previous infection with a related virus isolate, A killed prototype SIV vaccine
conferred partial protection to rhesus macaques ( two of six ) agiinst a SIV

virus challenge,

Comments

Some of the pieces of the HIV vaccine puzzle are in place, Nowhere are
the provirus proteins mentioned in detail, It may be very important to study
the early non-assembly proteins induced by HIV, Also, as indicated, the stron-
gest viral or viral antigen substances meed to be studied in association with
carly mon-assembly proteins or with certain early infected cell membrane pro-
teins to determine the effect of these combinations in inducing long-lasting
cell-mediated immunity, In addition we cannot ignore the importance of pr-
oper adjuvants and effective routes of administration, as well as the proper
timing of the immunogen combinations, In the eventual larger trial, subjects
must be selected as @ group most likely to respond, The results of such a large
clinical study will inevitably give the further information needed [or advanced

slage (realments,

Lung Cancer

Summarized below are 1, the immunogen TAA ( tumoar-associated antigens )
used for lung cancer immunotherapy, 11 the methods used in the administra-
tton of these immunogens in elinical trials of specific sctive TAA immunother-
apy, 11 the results of clinical trials of specific active immunotherapy fer lung
cancer, IV immune response monitoring evaluations amd what they indicate,
and V, the way in which certain drugs, selected for their action in the immuns
system, may be synergistic with specific setive TAXA immunotherapy,combina-
tion therapy, especially for resccted patients of later stages, -

I, TAA deseription, Five major types of lung camcer TAA biologie drug:-
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(*(mot found in this form in normal lung )

“Note that ‘some antigens are shared between these strietly evaluated
histologie types, Yesner and Hollinshead have reported the substantistion
of the *Y-theory” of the origination of lung canc:rs, sines  the pitterns
of ‘the above TAA biomarkers eoincide remarkably with the postulation that all
lung cancers have a common origin in the endoderm, As  supporied by other
evidence, the Y comcept has small eell careinoma at the base of Y, large eell
carcinoma at the fork, and at ench arm are squamous cell carcinoma and gdeno-
carcinoma, Note the pattern of shared antigens amongst the TAAs as consistent
with this theory, Synergistic TAAs of broneh: oalveolar carcinomas include 77
kDa marking this subelass of adenocarcinoma, and 100kDa as shared with
squamous eell carcinomas, perhaps related to the strong keratin expression of
preumonocytes,

I, Administration of Immunstherapy,

" TAA immunogens are well-homogenized with adjuvant,
intradermally’onee per month for three months, The first immunization is gi-
ven about 2 weeks after surgical removal of lung tumors, The principle of ae-

tive specific immunotherapy is based upon the well- ~described,
effect of appropriste immunization
is erucial, We have used 500 meg

and administered

classic  dual
-Proper emulsification of antigen and adjuvant

TAA Iununq;u in 0,2 ml emulsified with
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an equal volume of complete Freund’s adjuvant, but bhave learned that & good
emulsification can be obtained using 0,1 ml adjuvant, and that 300 meg TAA
per 0,2 ml is adequate, We usually administer the emulsified immusogen in
three adjacent sites, a triangle formation, on one arm the Ist month, another
arm the Znd month and on the thigh the 3rd month, Physicians are warned
that any usage of steroids may interfere with th: efficacy of this therapy, The
first action induced by immunization is an immediate release of the aqueous
portion of emulsion, followed by hMlliﬂE from the emulsified portion, Classic
studies show that a well-prepared immunogen resides at the site of injection for
several months, is constantly transported to subpleural parts of langs and is
detected not only im regional but alse distant lymph nodes,k So far,other adju-
vants have not been shown te induce long-lasting cell-mediated immunity, the
Keystone of classic active speciiic immunotherapy,

Responders to immunotherapy mount =pecific immune responses which lasi
even as long as 12-14 years, Toxicity includes small skin uleers at the sites of
immunintim,. similar to that seen for smallpox vaccinations, and these gene-
rally heal within § to § months, a possible overnight fever may occur,althou-
gh emulsification reduees the tendeney toward febrile reactions, There are no
long-term toxie effects, specically no aulcimmune reactions,using these highly
purified ponlypeptides, essentially free irom nucleic acids, major lissue anti-
gens, pyrogens, bacteria and viruses,

111, Cliaieal Studies,

After a sucecessful Phase Il elinical in stage ]| lung cancer patients, iwn
Phase ILI clinieal trials in stages | and 2 discase were conducted, Each of these
trials have been rzported separately, and are deseribed in detail in well=refer-
enced overall reports, Except for the inclusion of stage 2 disease in the Phase
Il trial, the common features of the three clinical trials were the same, The
selection eriteria included; no previous treatment prior lo curalive resection)
no histery of other malignaney in the past five years, contraindicalions were
pregnancy or stages 3 and 4 disease, stage | and 2 disease fully resected with
all excised lymph nodes dingrammed and nambered, Staging criteria included
surgical and pathology reperts, American Joint Committee TNM siaging,as well
as a final overview of pathelogy with review of records and slides and final
staging determination, The cligible patients were strictly randomized into con-
tral and therapy groups, and the follow-up to be after five years, The actual
fiy: cysar, supvival,is, show belowy, . e i Fqwonbaoowmms ilis '
e Lo PR L B TREAT T
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Lung Cancer Speeific Aetve Immasstherapy-itages
1 amd 2

% Syr smrvival

100

234 Parlents, 118 Controls, 118 lmmusatherspy
(1/ag daia)

Distribution according to stage, including two patisats with T2N2 initially

staged incorrectly, were as follows,

Controls Immunotherapy
T2N2 0 2
T2M ] 17 22
TIN| 9 13
T2Ng 43 44
T1Ng 47 ar
P values as assessed by both Wilcaxon and Savaz: 'sts we-- all bslow

0,00, Kaplan-Weier density analyses were highly significant, Optisnal studies in

individual trials included an analysis of a group using adjuvant alone, and pe

statistical difference from the control Eroup was seen al 5 years,

IV, Immune changes
We have reported in detail measurements of esll-mediated Immunily and

measurements of humoral immunity by controlled, standardized tests Thars Wi

a striking correlation between patients with long-lasting CMI and stong early

bumoral responses ta immunatberapy The latter test of K] employed a reverse

engyme immunoassay utilizing serial sera from patients before,during and

: after
immunotherapy versus purified, separated,

well-characterized TAA epitopeas

Iween patients whe
and those who [ail therapy 5-6 months af1.

This assay appears Lo discriminate be respond to th
eTapY

 the . I commencement of immunotherapy
This will permit us to try ather therapies in such paltcals, with eptions » .h
. | ; & uc
as & combination |nnunuhrmnthenpy, hooster TAA shots, additiona) polyva
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leat vaccins, and other sirategies, simee there is still time to try iH:I‘Tareu:
spproaches, The tests of HI also revealed other useful data, In our first
clinical trial,we had tested a small group with combination Methotrexate plus
TAA immunotherapy versus Methotrexate alone, Although the nambers were
too small for statistical evaluation, im owr studies with the HI assay,we iden-
tified a cobort of patients with adenocarcimomas whe appeared to respond to
combination chemoimmunotherapy with earlier and stronger specific HI, These
data indicate the importance of & larger trial in this subgroup to test the pos-
sible efficacy of combination therapy,
¥, Combination Immunochemotherapy

In addition to the above observations, it may be useful to expand the el-
inical studies of lung cancer patients to include patients with later stage disea-
se where cytoreductive surgery is feasible, followed by carefully selected im-
munochemotherapy Neither chemotherapy or immunotherapy of solid tumors has
been shown Lo have a predictable effect upon B and T ecells or patients in pa-
tiemts with solid tumors, especially when measured within the first half year
of therapy, However, we have observed that the combination of both therapies ,
using drug and desage carefully chosen for effeet upon the immune system,
may have a dramatic effect in resected later stage patients, An example is

shown below,

Helper fSuppessor Cell Changes
Adenocarcinoma of Lung

§0F, multiple metastasesy 1CTx
CD4/CDg CDy CDg
6/13PreTx 2,71 8,19 3.02
8/18-19  Mix + Citrovorum Rescue )
8/z2 0.21 7.0 33.0
8f23 { 300megTAA + FCA =0, 3ml )
/12 3,24 8,47 2,61
9f19 (TAA+FCA)
, 10/10 ¢ 22days post Mix )
gt 6.36 9,34 1.48
’ - 10/17C TAA+FCA )Y
semoen DAL 14 multiple metas, disappeared
©" Nete that the effect of Methotrexate, as we have reported previously, s
to eause & rebound overshoot, to Flush-up the white eslls O great interest 1
the fact "lill.i'u this patient there appsared to be a large companemt of oceult
supprestor eells which made up the bulk of the cell overshoot responss, The




th uiu forms of ecancer, have fo-

h Elﬂ immunotherapy as that form of
.:EO 1:!5:; cell-mediated immunity Thess studies
Hf' ltrﬂul#wﬂl -chosen I-n“upnl.qnar;mia and
fﬂlﬂi;utilll |mi levels of Iﬂ!i'll‘j in quality-eontrolled

“'-fh ;ih- hl'ﬂll cause of cancer in the Western Hemis-

pll.'l and as a ul,lll form of cancer in the Eastern E-li.lphm, these gains
in survival benefit are a real treatment advance, and uuiui-nulgr evaluable,

H’I‘lﬂ" th phase 11 Canada and phase III USA trials, as worthy of further
;E-l!t.ﬁ st luation and usage for patients with lung cancer, However, the
llrp htlrhl of TAA Innnu;u is expensive, and awaits com-
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