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BLUEPRINT FOR LUNG CANCER INTERVENTIONS AND SERVICES

INTRODUCTION.
Primary lung canceris thecommonestmalignantdisease in thedevelopedworld, and is the
most prevalentform of cancer among men over 65 years.It continuesto rise in those aged
over 75 years. Mortality from lung cancer is increasing in women. Thecondition still has a
short clinical course and a poor prognosis. The literature is inagreementabout theeffectivness
of preventing lung cancer incidence by targeting smokingbehaviour,particularly in preventing
young peopletaking upsmoking. There is furtherconsensusaboutthe lackof a population
screening method which can be recommended, and thedesirabilityof detectingnon-small cell
lung cancer early enough for surgical intervention. The effectivenessof treatmentfor advanced
disease is less marked, and it isof concern that many people whopresentwith lung cancer are
unsuitable for surgicalintervention.The roleof palliative care is critical in thisconditionand
this care should beintroducedearly in theinteractionbetween the patient and theservices.

This documentis presentedin three sections:

I. A summary ofinterventionsavailable with aclassificationof effectivness,and a flow
chart of the progressof patients with thiscondition throughthe health services

11. Models of good practice in health services drawn from national andinternational
guidanceon the topic

Ill. Supportinginformationon theinterventionsavailablewith references.

The classificationof the evidenceis drawn from the model used by theCanadianTaskForce
on PeriodicHealth Examinations.I

Quality of evidence Strength of reconnnendations

I- Evidence from at least oneproperly A- There is goodevidenceto supportthe
randomisedcontrolledtrial recommendation/intervention

Il-Evidenceobtainedfrom well designed B- There is fairevidenceto supportthe
trials without randomisation,or with recommendation
confoundingfactors notadequately
accountedfor

Ill-Evidenceobtainedfrom well designed C- There ispoor evidenceto supportthe
epidemiologicalstudies recommendation

IV-Evidencefrom comparisons, D- There is fairevidenceto excludethis
observationalstudies or opinionsof interventionfrom practice
respectedauthorities

E- There is goodevidenceto excludethis
interventionfrom practice

'Canadian Task Force on Periodic Health Examinations.CommunityMedicineSociety
Journal 1979;121:1193-1254.
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1. SUMMARY OF INTERVENTIONS

INTERVENTION LEVEL OF RECOMMENDATION

STRENGTH QUALITY

PREVENTION

iv. Smokingcessationprogrammes: reduction in starting smoking

Provisionof health education materials for children is potentially highly effective initially B II

Provisionof advice via the mass media are potentially highly effective B II

Communitycampaignsto reduce smoking(all ages) are potentially effective B II

v. Smokingcessationprograonnes:support for quitting

Advice from GP/primarycare team leads to quitting smoking in aproportionof their patients B II

Workplacesmoking policies with support is moderately effective in reducing risk B I

Advice from anursein antenatal clinic is moderately effective in reducing risk C II

Nicotine chewinggum is moderately effective in reducing risk C/B I

Provisionof group support leads to risk reduction in a smallproportionof participants C II
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INTERVENTION LEVEL OF RECOMMENDATION

STRENGTH QUALITY

PREVENTION

VI. Enviromnental risk factors

Reduction ofexposureto tobacco from passive smokingprotectsagainst lungcancer A II

Reduction in airpollution exposure(coalandtar fumes; nickel, zinc,benzpyrene)will not in itself reduce C III/N
incidence

vii. Reduced risk of lung cancer follows reduction inoccupationalexposure to;
Asbestos A II
Radioactivity B III
Metal workers B III
Arsenicals B III
Inorganic lead B III

viu. Dietary factors

Increase intake ofb-carotenecontaining foods B/C III

IX. Chemoprevention

Compounds withtumourpreventiveproperties arepromisingbut still experimental C ?

x. Identificationby genetic markers of at-risk groups is stillexperimental C ?
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INTERVENTIO LEVEL OF RECOMMENDATION

STRENGTH QUALITY

EARLY DETECTION

Xl. Screeningby sputumcytological examination is notrecommenedat populationlevel E I

xii. Screeningby chestradiographyis not recommendedat populationlevel D I

DIAGNOSIS

Xlll. Diagnosticproceduresavailable include:

(I )Fibreopticbronchoscopyand TNM stagingofthe tumour A IIIIII
(2)Routine lung function tests A III
(3)CT scanningof the chest and upper abdomen B I
(4)Liver function tests B II
(5)Mediatinoscopy B II
(6)Thoracotomy B II
(7)MRI scanningof the chest and upperabdomen B/C I
(8)Bonescanningand skeletal radiology C II
(9)Bonemarrowaspiration C/B II
(lO)CT scanningof the brain and othersitesre.g.adrenal glands) C/B II
(11)Tomographyof the chest D II
(l2)Geneticdiagnosis with flow cytometry E ?

A diagnosisof lung cancerrequires (1 - 2)preferablyenhancedby (3-4).
(5) is consideredimportantin patients selected forsurgery,and (6) should only beundertakenif

necessaryafter (1-5) have failed to defme the stagingadequately.
(7) is not recommendedover (3).
(8-10) are additional tests which can be useful inselectedpatientsif used as a'roadmap'
(11-12) are notrecommendedas they are eithersuperceded,or still in development(l2).
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INTERVENTION

STRENGTH

TREATMENT

XIV. Non-Small Cell Lung Cancers(NSCLC): early disease-Stage I and II)

LEVEL OF RECOMMENDATION

QUALITY

Surgery(lobectomythe minimal procedure) provides the best chance of cure. Highly dependent on patient
selection.

Pre-operativeradiotherapynot recommended

Adjuvant radiotherapyfollowing curative surgery may reduce localrecurrencerate; noprovensurvival
benefit

Pre-operativechemotherapymay reduce therecurrencerate, no unequivocallyprovensurvival benefit

Adjuvant chemotherapyfollowing surgery not standard therapy, but may reduce distantrecurrence;survival
data inconclusive.

Photodynamictherapy in tumours of< lcm providespromisingresults. Use is experimental.

xv. NSCLC: late disease (Stage III and IV)

A

E

C

CID

B/C

C

IT

11

11

11

?

Radiotherapyalone has a modest one-year survival of 40%; 20%@ 2 years and5 %at five years I A

Single agentchemotherapiesshow low response rates and no survival advantage. I D

Combinationchemotherapy,including mitomycin, cisplatin, ifosamide ,paclitaxeland vinca alkaloidsprolong I A/B
survival ascomparedwith no care, but the value ofchcmtherapyis still questioned in advanceddisease,and
should only be used in clinical trials

B
Combinationchernthcrapyand radiotherapy has been shown to have a potential benefit of 2-7 % .

I
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TREATMENT

XVI. Small Cell Lung Cancer(SCLC).
Combination chemotherapy including combinations of cyclophosphamide, etoposide, methotrexate, I A
nitrosuears,vinca alkaloids, cisplatinaud anthracyclines have led to improved outcomes in trials
The emphasis is on more intense but smaller numbers of doses.

Autologous bone marrow transplant is not of proven survival benefit as a support therapy to more intenseI CID
chemotherapy regimens.

Combination chemo and radiotherapy have been shown to have a reduction in relative mortality of 14% over I A
chemotherapy alone. This translates into a 5%benefit in survival at 3 years.

The place of radical radiotherapy in the long term outcome of SCLC is unclear.It is most effective in local I B
diseaseand recurrence of localdisease.

xvii. Other forms of treatment for NSCLC and SCLC

RECOMMENDATION
QUALITY

1I

N

I

(I)Prophylacticcranial irradiation: of limited value, toxic, and of noprovenbenefit in survival
(2)Colony stimulating factors: still experimental
(3)Somatostatin and analogues: role has still to be established
(4)lmmunotherapy(BCG, levirnasole, C parvum): not of proven benefit
(5) Fast neutron therapy: toxic, conflicting results, but not of superior benefit to current therapies
(6)Transferfactor
(7)Tracheobronchial stents: prontising in palliation; no known increase in survival

xvm, Metastacectomy
Treatment remains controversial

C I
C ?
C ?
C 1I
CID I
D 1I
B III

C 1I
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INTERVENTION
LEVEL OF RECOMMENDATION

STRENGTH QUALITY

AFTERCARE

XIX. Palliative radiotherapy for patients with loco-regional disease in NSCLC relieves troublesome A I
obstructive symptoms.There is nosurvival benefit in active treatment unlesssymptomsarepresent

xx. Palliative chemotherapy in NSCLC is associated with toxicity and it's value is questionable. CID I

xxi. Clincial evideuce of brain and painful bone metastases in SCLC are alleviated by radiotherapy B II

XXlI. Popnlation based terminal care is required@ 1-2 home care nurses per 250,000 population, B III&IV
particularly those patients with severe pain

XXlll. Specialist palliative services should be available locally to support hospital, hospice, home and B III&IV
primary health care services

xxiv. 12.5 hospital beds per 250,000 population is recommended for patients with specific inpatient needsB IV
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TYPICAL PATTERNSOF TREATMENT FOR LUNG CANCER

The numbersare estimates of the expected numbers in apopnlationof 700,000(figures inparenthesesare percentagesof total cases).

679 males
( 70%of total cases)

973 cases

827 NSCLC
(85%)

248 (maximum) suitable forsurgery
(30%)

Mortality of 5% for pneumonectomyand
2% for lobectomy. Personsover 70 years
tolerate surgery poorly.
50% survival @ Stage 1 at 5 years
40% survival @ stage II at 5 years

Overall, histological types vary.
Likelihood of snrvival@ 5 years
from 37% to 27%

579 (70%) not suitable forsurgery:

Palliative radiotherapy
Combinationchemotherapy(intial responseof up to 60%);
effectsonsurvival unproven
Specialist palliative services with median survival of 8.5 months

294 females
( 30%of total cases)

146 SCLC
(15%)

48 with limited disease
(33%)

Chemotherapy,7 (15%) alive at 2 years if
limited disease
Combinationchemo-andradiotherapyhas
indicated3 year survivalof 2(5%)

98(66%)with extensivedisease

Chemotherapyfor 49(50%),witb combination
chemo-andradiotherapyfor 29(30%).
Specialistpalliative services with median survivalof 9 months
Survival of 5 months without treatment
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MODELS OF GOOD PRACTICE
The following documentsprovidedguidance for theprinciplesof good practice,with a specialemphasison purchasing,

Standing Medical Advisory Committee, The Managementof Lung Cancer: Current Clinical Practices. London: HMSO, 1994.
Sanderson H, Mountney L, Harris J. Cancer of the Lung. In: Epidemiologically Based Needs Assessment, Vol1. Oxfrod University Press, 1994.,
Saunders C. Hospice and Palliative Care. An interdisciplinary approach. London: Edward Arnold, 1990.
Worldng Group ofthe Faculty ofClinical Oncology and the Royal College ofRadiologists. Cancer Care and Treatment Services: Advice for Purchasers and Providers. RCR, 1991.
Department of Health and the Welsh Office. A Policy Frameworkfor Commissioning Cancer Services. London: Department of Health, 1995.
The Association of Cancer Physicians. Review of the Pattern of Cancer Services in England and Wales. London: ACP, 1994.
The Royal Marsden NHS Trust. Purchasing and Providing Cancer Services: A Guide to Good Practice.
Younger T. Lung Cancer: Profile of the Evidence. South Thames Regional Health Authority, 1995.

DESCRIPTION

SpecificGuidelinesfor Lung Cancer

1. The mosteffectiveway of reducing theincidenceof lung canceris throughmethodsof preventingtobaccosmoking,targetedat the young.

2. The aim of clinical managementof lung canceris to achievea good quality life for thepatientfor as long aspossible.This includesserviceswhich provide good
symptom control andpalliative care. Too often, effective care ismeasuredin termsof survival or rumourresponseto the exclusionofquality of life.

3. Lung cancerdemandsthe closestintegrationof healthand social care. The role of thegeneralpractitionerand theprimary careteam isimportant at all stages of the
disease.

4. Early detectionof symptomsby generalpractitioners,and speedyreferral, ideally within one weekcontributesto the clinical managementof the disease.

5. Thereshouldbe pre-referralaccess bygeneralpractitionersto X-ray services,and accessto specialistand experiencedmedicalstaff for the diagnosisand subsequent
managementof the disease.

6. A report on theX-ray resultsshould beavailableto the GP within oneweek. An outpatientappointmentto a specialistwithin two weeksshouldbe regardedas
appropriatepractice.Whereverpossible,bronchoscopyshould be donewithin one weekof the clinic appointmentand pathologyresultsshould beavailablewthin one week
of this.
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DESCRIPTION

Specific Guidelines

7. The appropriatespecialistsare usually a chestphysician,oncologistand thoracicsurgeon,with access toradiotherapyservices.Thereshould beevidenceof collaborative
carebetweenthesespecialists,andclear locally agreedguidelinesidentifying which group of doctorshavemajorclinical responsibilityat different stagesof care.

8. All principal clinical support services should beavailableon site including experthistopathologyservices.

9. Doctorsand nursesworking inpriniary care shouldbe keptpromptlyup to datewith the patient'sprogress,and joint educationalactivities for generalpractitioners,
hospitaldoctorsand nursesshould be developed locally.

10. Patients andtheir carers/fainiliesshould be told of thediagnosisearly on, with adequateinformationabout theconsequencesof the disease,and it's management.

11. If preliniinary investigationssuggest that apatientis potentially curableby surgery,he or sheshouldbe referredto a thoracicsurgeon.Thereis evidencethat
considerablymorecases may be suitable for suchtreatment.

12. Thereshouldbe co-ordinatednursingservices forpatientswith lung cancer,with care supervisedandprovidedby the appropriateclinical nursespecialist.

13. Clinical trials are of importance in lung cancermanagementandwherever possiblepatients who wish toconsideractivetreatment at later stages of thecondition should
be referredto a specialistactively engaged in suchtrials. Data shouldalso beregularly collectedfor clinical audit.

14. Palliativecare shouldinclude patient rated quality of lifeassessments.Good symptomcontrol is integralto lung cancermanagementand shouldaini for psychological,
physicaland functional well being.

15. Goodcommunication,adequacyof informationand continuity of careare all essentialcomponentsof clinical practicein this condition.

16. Thereareopportunities to improve theorganisation andco-ordination of serviceswithin andacross sectors. Activity, costs andoutcomesneed to be assessedmore
accuratelythroughaudit, review and evaluation.

3. BACKGROUND INFORMATION ON THE EFICACY OF INTERVENTIONS

12



LEVEL OP RECOMMENDAnON

INTERVENTION

STRENGTH QUALITY REFERENCES

I. SMOKING CESSATIONPROGRAMMES

Health educationmaterials for children produce initially good results but these are hard to sustain. TheB 11 1,2
impact ishigh, as manychildrenreceive the messages.The HEA has shown that mass media 1,3
materialscan leadto a quitting rate of 5 % at one year;otherseries have shown quitting ratesof up to
I1 %.
Communitycampaignsare potentially highly effective, leadingto quitting ratesof up to 15%. B 11 1,4
Advice from the GP andprimary care team is known to lead to 5 % quitting rates,althoughthe B 11 1,5
optimal circumstanceshave to prevail with the serviceproviderand the patient.
Workplaceinitiatives have a moderate effect, andprogranunesare confmedmainly to larger B 11 1,6
employers
Nicotenechewing gum and advice from nurses aremoderatelyeffective,with a limited target C/B I 1,7-9
audience.
Group supporthas led to 20% quitting rates, but isdifficult to sustain C 11 10

11. ENVIRONMENTAL RISK FACTORS

Over 20 epidemiologicalstudies have investigatedpassivesmoking andconcludedthat there is an A 11 11-13
increasedrisk in the range of 10-50%of getting lungcancerfrom exposure.Recentoverviewshave
raisedsome doubt about the causal nature.

Thereis not a causal linkestablishedbetweenair pollution and lungcancerand researchis needed to C 1IIIIV 14,15
quantify the individual and population effects of airpollution
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LEVEL OF RECOMMENDATION

INTERVENTION

STRENGTH QUALITY REFERENCES

m. OCCUPATIONAL EXPOSURE A II 16-18
Although causing only a smallproportionof cancers, the IARC has identified over 200 ageuts as
carcinogenic.In the UK, the majority of cases relate to asbestos and lung cancer. B II 19
A recent meta-analysis has found an excess risk of several cancers including lung, in people exposed

to inorganic lead, but the studies have not taken account of confounding factors.

N. DIETARY INFLUENCES BIC III 20-4
The risk of lungcanceris 2.0 times higher among smokers who eat foods low in b-carotenethan
among those who eat foods high in b-carotene. There is fair evidence to support an increase in b-C III
carotene intake. There is no evidenceto support effectiveness ofphysiciancounselling in including
dietary changes.

C ? 25-6.
V. CHEMOPREVENTlON
Theadministration of agentsto blockor reversecarcinogenesisis beinginvestigatedin ongoing trials.
The NationalCancerInstitute in the USA has fundedresearchon 14 compounds that may inhibit
tumour development. This is still at an experimental stage. C .) 27

VI. IDENTIFICATION BY GENETIC MARKERS OF AT-RISK GROUPS
Researchondominant oncogensand tumour supressorgenes is stillunder waywith prospective
studies. These imtiatives are still at the experimental stage

14



INTERVENTION LEVEL OF RECOMMENDAnON

STRENGTH QUALITY REFERENCES

VII. EARLY DETECTION

Frequent cytologic examination of the sputum does not significantly change detection and mortality E I 22,28-30
rates. There is good evidence to exclude from periodic health examinations of asymptomatic people.
Frequent screening by chest readiographhy improves detection rates, but not mortality. There is fair D I
evidenceto excludefrom periodic examinations

VIII. DIAGNOSIS

Flexible fibreoptic bronchoscopy has become the single most useful diagnosticprocedurein the A IVIII 31-32
diagnosis ofendobronchiallung carcinoma. The additionalprocedureof transbronchialneedle
aspirationhas been found to be valid for diagnosing malignancy in the mediastinum and
micrometastases.
Severalprospectivetrials have shown the sensitivity and specificity of CT scanning over MRI as a all-B I 33,34-36
round tool for imaging thoracicabnormalities.Both modalities are least accurate when detecting
mediastinallymph nodes.
Mediastinoscopy will improve the diagnostic yield, but should be used in selected circumstances ofB 11 37-38
diagnostic difficulty, after redaiological procedures have beenundertaken.Thoracotomycan B 11
complement mediastinoscopy but has a defmite mortality and morbidity.
Routine assessments of distant metastases, particularly if asymptomatic remainscontroversial. C 11 31,34,39
Standard tomography has a limited place in assessment and diagnosis. D 11 40
The contributionof flow-cytornetry in evaluation of lung cancer remains disputable. DIE ? 41
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INTERVENTION LEVEL OF RECOMMENDATION

STRENGTH QUALITY REFERENCES

IX. TREATMENT

NON-SMALL CElL LUNG CANCERS

The five yearsurvival rate for those suitable forsurgeryis reportedas 50-70%. Less than30%of A II 1,31,32,42
newly diagnosedcases are suitable forsurgery.Tumourstage is moreimportant than histology.
Randomisedcontrolledtrials have not yet beencompletedto provethe benefit conclusively.There is
someevidencethat more people could benefit fromsurgerythan currentlyreceiveit. The North
AmericanLung CancerStudy Group has initiated aprospectiverandomisedtrial of limited resection
V lobectomy. At 2 years, there was a significantincreasein local recurrencein the limited resection A I 43
group. Lobectomyis the minimalprocedurerecommended.

Thereis noplacefor pre-operativeradiotherapyoutside of clinicaltrials,asthereis No demonstrable E I 44
survivalbenefit

Pre-operativechemotherapyhas been the focus of Phase II trials recently. Studies are flawed by theCID I 45
lack of an adequatecontrol group. Toxicity rates aresignificant andsurvivaldata are inconclusive

Two randomisedcontrolledtrials have found a significantdecreasein distant metastasesfrom surgery C/B II 46-8
andsequentialcombinationchemotherapy(CAPregimen), butothertrial dataare inconclusive,and
this treatmentis not yetconsideredstandard.

PhaseI & II trials in Japan indicate that for cancers< lcm completeeradicationcan be achieved in C '! 49
90%of casesusingphotodynamictherapy; it isconsidereda promisingcurativetreatmentfor early
NSCLC. It also enhancesresponses toradiotherapy

16



TREATMENT
NSCLC cont' d.00

INTERVENTIONS T ""EL OF

STRENGTH

RECOMMEDNATION

QUALITY

In late disease, a meta-analysis of 11 RCTs has shown that thoracicirradiation in patients receivingchemotherapy I A
for local disease led to an odds of surviving at 2 years of 1.5 over those receiving no radiotherapy. This was
associatedwith treatmentrelateddeaths. Seven randomisedtrial' of combination chemotherapy following radiation
and best supportive care showed similar results. Trials of concurrent chemo and radiotherapy have led to conflicting
results.

Meta-analyses have shown that combination chemotherapy, especially with newer agents result in an odds ratio ofI A/B
death of 0.44 as compared with supportive treatment in late disease. Toxicity isconsiderable.The NationalCancer
Institute of Canada has indicated that at least some chemotherapyregimens may be less costlythanbest supportive
care

There is continued debate about the role of radiotherapy alone in advanced disease, and clinical trials are ueeded toI C
determine its benefit to survival.It has been shown in observational studies to have significant palliative benefits in
local obstruction

SMALL CELL LUNG CANCER

Administrationof three or four drugs is required for optimal results in combinationchemotherapy,leading to a 60- I A
90% initial response. TIns, combined with intensified treatment periods have led to treatment related deaths.
Hematopoietic growth factors havebeendisappointing in reducing these deaths.aodRCTs arerecommendedto I CID

examine the benefits of this adjuvant treatment.

Meta-analyses of 13 RCTs shows that thoracic irradiation moderately improves survival of patients on chemotherapyI A
for SCLC.

III

11

IV

50-52

53-54.

55

56

57-60

61

52, 62-3
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INTERVENTIONS LEVEL OF RECOMMEDNATION REFERENCES

STRENGTH QUALITY

TREATMENT
OTHER FORMS OF TREATMENT FOR NSCLC AND SCLC
Prophlyacticcranial irradiation(PCI)may influence long termsurvival of patientswithlimited stage C I 64-6
disease,but this is not clearly established. Tenrandomisedcontrolledtrials haveexaminedthe value of
PCI and have found nodemonstrablesurvival benefit,althoughbrain recurrencescan be reduced,
This treatment is not recommended as standard.

Granulocytemacrophagecolony stimulating fact has been shownto inducedincreasedproductionof C ? 67
blood cells, which may reduce toxicity of chemotherapy. This treatment is stillexperimental

Somatostatinand analogues inhibit release of various hormones and may inhibittumourgrowth. It is a C ? 68
promisingadjuvant therapy in cancer, but as yet ofunprovenbenefit

Trials have shown a slight improvement in disease -free survival for patientstreatedwith C II 69-70
immunotherapy,but the trial data are not detailed enoughtto permit meta-analysis.There is insufficient
evidence to justify the use of these treatments.

Twenty five RCTs have examined the benefits of fast neutrontherapy.None hasdemonstrated CID I 71-2.
neutrons to be advantageous over photons, nor that thetreatmentis safe. The NationalCancerInstitute
of the USA has sponsored RCTs which show that inselectedpatients withinoperableNSCLC, fast
neutrontherapy may provide therapeutic benefit, but at the cost of severe toxicity.

RCTs ontransferfactor show conflicting results, andseveralshow no clmical benefit. D II 73

Studies usingtracheobronchialstents have found them useful in high grade stenosis. Meandurationof B III 74
stenting was 3.35 months in one study(longest 2.7 years).

Despite muchliterature,the treatment of pulmonary metastasesremainscontroversial C II 75-6

18



INTERVENTION LEVEL OF RECOMMENDATION REFERENCES

STRENGTH QUALITY

AFTERCARE

Resultshorn the MRC trial of palliative radiotherapy suggest that smaller fractions are as effective iu A I 1,77
controlliug symptoms as larger ones.

Chemotherapymay prolongsurvival iu advanced disease in SCLC forseveralmonths, but will lead CID I 78-80
only to a smallreductioniu relapse rate. Its role is questioned iu advancedNSCLC.

Population based termiual care and specialist palliative services should be available to support peopleB IV 1, 81-2
iu home,hospice,hospital and primary care settiugs
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