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Screeni ng for Lung Cancer Com ng of Age !

PASTORINO U, BELLOM M LANDONI C (DE FIORI E, ARNALDIP, PICCHIOM PELCSI G BOYLE P,
FAZI O F) EXPAND EARLY LUNG CANCER DETECTI ON W TH SPI RAL CT AND PQSI TRON EM SSI ON
TOVOGRAPHY: 2- YEAR RESULTS. LANCET, 2003: 362: 593-97.

SUMMARY

The aut hors carried out a prospective non-
randoni zed st udy for screening of | ung cancer. The
eligibilitycriteriaincluded: current or forner
snokers, age 50 years or ol der with a m ni numof
20 pack years of snoki ng hi story.

The screeni ng protocol consi sted of | owdose spiral
CT (singl e slice scanner) scan of thorax annual |y.
The scan was carried out at 10 nmcol | i nati onw th
5 mmreconstruction (140 kil o Vol t peak, 40 mA
pitch 2). The effective radi ati on dose was
equi val ent to 0.7 nBv (maxi numannual radi ation
recommended for di agnostic purposes is 1.0 ndv).
The scans were reported by two radi ol ogi sts
i ndependently. Inthe event of di sagreenent, athird
radi ol ogi st was consul ted. The site, di nensions and
radi ol ogi cal features of each nodul e were recor ded
on basel i ne and repeat CT.

Nodul es with a maxi mal dianmeter of 5 nms
(measured on | ung wi ndow) and cal ci fi ed nodul es
wer e t aken as non- suspi ci ous and schedul es for a
repeat | owdose CT one year | ater. For suspi ci ous
nodul es (nodul es nmore than 5 mmin size with
attenuation val ue nore than 0 H), highresol ution
spiral CT (1 nmcol lination, 140 k\p, 220 nA pitch
1) and 3 di nensi onal anal ysi s were done w t hi n one
nonth (w th contrast enhancenent for | esions wth
attenuati on val ue of nore than 0 H). Enhancenent
of 30 HUwas taken as a threshol d for positive
di agnosi s. PET scanni ng was carried out for non-
cal cified nodul es 7 nmor |arger in size. Lung
nodul es w t h st andar di zed upt ake val ues of 2.0 or
greater were deened nal i gnant. Patients show ng
posi ti ve enhancenent on CECT or positive PET
scan underwvent bi opsy. Patients wth noncal cified
nodul es | arger than 20 mmrouti nel y under went
bi opsy unl ess unequi vocal I y beni gn on hi gh

resol ution CT. Patients wth non cal cified nodul es
| arger than 5 mms t hose who were not that were not
candi dat es for bi opsy underwent grow h assessnent
by CTI scan w thi n 6 nont hs of basel i ne st udy.

Atotal of 1035 patients were enrol | ed (nedi an age
58 years, range 50 to 84) and 71%wer e nen. Aver age
t obacco consunpti on was 26 cigarettes dail y for 36
years Wt h nedi an pack year of 40. 0 the subj ects,
14%had st opped snoki ng bef ore accrual . I nthe
basel i ne CT, 19%(199 pati ents) had nodul es (si ngl e
145, two 32, 3or norein22). Quit of atotal of 284
nodul es, 238 were 5 mmor | ess i n si ze and 46 were
nore than 5 nm Inaddition, 15 non-nodul ar | esi ons
vere al so detected. Thin section CT was carri ed out
in 61 (46+15, 5.9%of study popul ation) of whi ch 29
had CECT scan. Lung cancer was detected in 11
patients (1.1%. Inaddition, one case of carcinoid
and one case of B-cell | ynphoma were al so
di agnosed.

I nthe second year, 996 pati ents underwent | owdose
spiral CT and newor additional nodul es were
detectedin 99 patients (10%. Total nunber of new
or addi tional was 127. Twenty nodul es were | ar ger
than 5 nmand 14 non nodul ar | esi ons wer e present .
Thi n secti on CT was done i n 34 pati ents and CECT
was donein 7 patients. Heven cases of |ung cancer
(1. 1% were detected. S x of these 11 | esi ons had
beenidentified on the baseline | owdose CI. The
| esi ons had grown fromnedi an si ze of 5.5 nmto
11.6 nmin 1year. A baselinethelesionswereeither
toosnal |l or identifiedasinflamatory or scar |ike
| esi os.

PET scanni ng was carried out in29individualsin
first year. It vas positivein 1l andwas positivein8
of 9 participants diagnosed with | ung cancer. PET
contributed to a positive diagnosisin 6 of 14
patients consi dered i ndet erm nate on hi gh
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resol ution CI. Three patients had fal se positive PFET
scan and t hese had t he bi opsy di agnosi s of
bronchi ectasis, pulnmonary sclerosis and
i nf| anmat ory pseudot unor. At year 2, PET scan was
done in 13 i ndividual s and was positivein1l. Ten
of the 11 | ung cancers were positive on PET scan
and one fal se posi tive PET scan was seeninapatient
w th infl amat ory pseudot unor .

G the 11 pati ents di agnosed on basel i ne, only si x
patients had stage | diseasewhile 1 patient had stage
|V di sease (adrenal gl and netastases). Ten of the 11
pati ents had adenocar ci nonas. Ten patients
underwent conpl ete surgery. Inyear 2, all detected
| ung cancer s underwent conpl ete resecti on.
H st ol ogy was adenocar ci nona i n 7, squanous cel |
carcinomain 3, and |l arge cel | neuroendocrinein
one. Lateral nuscle sparing limted thoracot ony
and radi cal | obectony wi th | ynphadenect ony was
t he st andar d procedure.

No interval |ung cancers were detected. At | ast

followup, one patient wth | ung cancer and stage |V
di sease had di ed, twovereaivewthdistant di sease
and others are alivewth out disease. Seven of the
study subj ect di ed fromcauses ot her than | ung
cancer (two had mal i gnancy: ki dney & st onach,

three had cardi ac di sease, one had cirrhosis of |iver

andonediedof roadtraffic accident). Atota of 173
hospi t al adni ssi ons wer e recorded i ncl udi ng 17 f or

nal i gnant di sease (breast cancer 5, prostate cancer

3, bl adder tunor 2, etc.).

Based on these resul ts, the authors concl ude t hat
their protocol of | owdose spira CTfollowed by high
resol ution CT with contrast enhancenent and
sel ective PET scan i s successful inearly detection
of lung cancer while mnimzing over-
i nvestigati ons and over-di agnosi s. Myjority of these
cancers were early and 95%coul d under go curati ve
resection.

They al so suggest that the policy of observing
nodul es up to 5 M and rescanni ng after 1 year
does not lead to significant tunor progression. The
patients who had progressi on of snmall |esions
observed at baselinewerestill instagel at second
eval uation. They highlight that interval cancers
were not observedintheir study.

Qrerall, thefollowupisshort andthe studyisonly
apilot study. This study canformabasis for alarge
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randomzed trial toeval uatethe survival advantage
for the screened popul ationwththis protocol. They
point out that largetrials nay berequiredto
denonstrat e a survi val advant age as conpeti ng
causes of deat h woul d al so operate inthe study
because heavy snokers have a hi gh ri sk of nmany
ot her di sorders.

COMMENT

There i s no doubt or question about the fact that
effective screening strategi es for | ung cancer are
badl y needed. Lung cancer is one of the | eadi ng
cancers wor | dwi de in terns of incidence and a
| eading killer due to high case fatality ratio.
Qinically apparent |ung cancer often presents wth
advanced di sease (nearly 50%have di st ant
net ast ases) . Radical surgery for early stage | ung
cancer | eads to nuch better survival . For tunors
lessthan 2 cns in dianeter, 5year survival is
appr oxi mat el y 80%. Thi s mandat es us to pi ck up
nore | ung cancers in an early stage.

The whol e i ssue has been hangi ng fire due to the
failure of previous studi es usi ng sput umcyt ol ogy
and chest x-rays to denonstrate any benefit of

screeni ng*’. However, interest has been reactivated
w t h advances i n CT scanni ng t echnol ogy. Mbdern
spiral CT scanners can do fast scans of the whol e
thorax with | owdoses of radiation, maki ng them
sui tabl e for screening applications.

Qe of thefirst studies usinglowdose spiral CT has
been carried out in Japan (Anti Lung Cancer
Associ ation)® Inthis study, 1669 patients were
eval uat ed and 9993 CT scans were carried out from
1993 to 1998. Twenty four | ung cancers were
det ect ed on CT scanni ng t hat wer e nissed by chest
X-ray. Twenty two of these were stage | (T1INOMD).

The ELCAP study (Early Lung Cancer Action
Proj ect) screened 1000 i ndi vi dual s wi t h noder at e
to highrisk by perforning a basel i ne chest x-ray
and CT fol | oned by annual CT scan. Twenty seven
cancer s wer e det ect ed anong 233 nodul es i denti fi ed
on CT scan and 85%o0f these were early®. There are
two | arge scal e | ung cancer screeni ng st udi es
ongoi nginthe USAat present.

The current study fromMI an, Italy al so shows t hat
lowdose spiral Clis effectiveat detectingearly
I ung cancers inahighrisk popul ati on. Qnl'y one out
of the 22 cases detected in the study had di st ant
net ast ases. e interesting fact i s the high
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per cent age of adenocar ci nonmas i n t he di agnosed
cancers. Thisisincontrast tothe conventional
distribution. Vé needtowait for thelater year’'s
data to see i f nore squanous carci nomas are
di agnosed | ater on. Is this screening protocol
m ssi ng out on squanous car ci nomas? Ther e have
beennointerval cancersintheinitia two years but
| onger observation periods are required.

Ther e are however nmany i ssues that need to be
settled beforelarge scal e appli cati on of | ung cancer
screeningis possible. Qe of theissuesisthelarge
nunber of nodul es detected onspiral CTvisavis
t he nunber of nalignancies. The criteria for
suspect i ng nal i gnancy need t o be defi ned properly
to mnimze the nunber of patients who undergo
the nental agony of suspected | ung cancer as wel |

as reduce t he nunber of unnecessary i nvasive
i nvestigations while at the sane ti ne avoi di ng a
delay indiagnosis. Interval rescanningis apossible
approach to |l ook for growth inborderlinelesions.

PET scanni ng has shown good resul ts in the current
study but there were 3fal se positiveresults on PET
scanning. Inaddition, the availability of PET
scanningis very limted while spiral CT scanners
ar e nowbecom ng w del y avai | abl e.

ne thi ng shoul d be cl ear: CT scanni ng t echnol ogy
has reached a st age wher e nor e advancenent woul d
not leadto better detectionrates for peripheral

lesions. Infact, nodul es snal | er than 5 nms det ect ed
on CT scanni ng wer e onl y kept under observati on
inthe current study. However, newer mul tislice CT
scans can be used for virtual endoscopy and nay
i nprove the detection of central |esions (which nay
have nor e squanous cancers). I naddition, they can
reduce scan tines and radi ati on doses. Wiat is al so
needed i s a nmore accur at e way of di agnosi ng
nmal i gnancy anong t he nodul es i dentified on CT
scans and devel opi ng a cl ear and systematic
al gorithmfor handl i ng these cases. The early | ung
cancer action project has come out with the
observationthat “subsolidor part solid’ nodul es
(that do not conpl et el y obscure the underlying | ung
parenchyrma) are nore | i kely to be nali gnant than
sol i d nodul es™. Further, najority of nalignanci es
inthe part solid nodul es was bronchoal veol ar
carcinoma or adenocarcinoma with
bronchoal veol ar features. Assessnent of grow h on
highresolution CTis areasonabl e criterion for
suspect i ng mal i gnancy, to be confirned by FNAC
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Anajor issueinlung cancer screeningis goingto
be t he cost issue. Conpared to other screening
appr oaches such as Pap snear for cancer cervi X,
fecal occult bloodtestingfor cancer of |arge bovel
and nammogr aphy for breast cancer, the cost of
| ung cancer screeningwthspiral CTis goingtobe
nmuch higher. In addition, the follow up
i nvestigations required for suspicious | esions are
al soinvasive/costly. VWiow || foot the cost of such
i nvestigations? This questionis nore inportant
because the naj or risk factor for | ung cancer is
snmoki ng, a formof addiction for which the person
has to take a fair share of the bl ane. Voul d t he
t obacco conpani es face anot her round of litigation
i f screeningfor |ung cancer anong snokers / for ner
snoker s becores an accept ed appr oach.

V¢ have towait for nore mature data to showa
survival advantage for | ung cancer screening before
it becomes acceptabl e outsidetria setting. Bvenif

it becones accept ed, | arge scal e screening for | ung
cancer does not seemvery feasibleinlIndia The
reason for thisisnot alack of need. Infact, |ung
cancer is a major cancer anmong the urban
popul ation. However, screening for cancer of cervix
and breast have not been very widely usedin India
inspiteof thefact they have been proved effecti ve
for alongtineand availabilityis not a probl emat

| east inthe urban areas. A governnent supported
pr ogramon cancer screeni ng does not exi st till now
and financial issues nake it unlikelyinthe near

future. Insuch as scenario, we canonly continueto
give the advice to highriskindividual s to undergo
screeni ng on thei r own.

Q her approaches to | ung cancer screeni ng under

eval uation (nol ecul ar narkers of cancer in sputum
and br onchoscopi ¢ eval uati on for transformed
nucosa) are still “not hereyet”. Wat woul d be their

pl ace inthe early di agnosi s approaches renai ns t o
be seen. It is possible that conbi nation of

nodal i ti es nay be used. Laser induced fl uorescence
has been used to identify malignant and
prenal i gnant | esi ons on br onchoscopy?®. Such
lesions are not |ikelytobe pi cked up on CT scanni ng
whichis nore effective for peripheral |esions. An
i nportant questionis goingto bethe choice of

t herapeuti c approach for bronchoscopically
di agnosed central | esions (both malignant and
prenal i gnant) .
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To have the | ast word, we woul d still add that
detecting | ung cancer early by t hese approaches i s
still toolate. Thisis anply shown by the fact that
one patient had adrenal gl and net astases at
di agnosi s and di stant net ast ases devel oped i n two
nore patients despite the short fol l owup. Mre
patients arelikely to have recurrent as well as
second prinary tunmors. The ul tinate approach
shoul d be prinary preventioni.e. notobacco. That
isthe onlyway that we can prevent one third of all
the cancers intheworld.
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