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Screening – theory and examples

Criteria for a screening programme

Wilson 1966 and other contributors

The condition must be 

· common

· important

· diagnosable by acceptable methods

The natural history of the disease must

· be understood

· include a latent interval during which effective treatment is possible

Screening tests must be  

· cost effective

· safe

· non invasive

· repeatable

· acceptable to patients

· easy to interpret

Treatment for disease or its occult form must be

· available 

· acceptable

If used in mass screening the test should be 

· highly sensitive (= few false negatives)

· highly specific (= few false positives)

· with a high positive predictive value

Ethics Of Screening
in relation to the 4 ethical principles

1. Beneficence (do good)

Establish whether the likely benefit to the individual will exceed the likely harms

2. Non Maleficence (do no harm)

Possible harms:

· biological effects of the test itself e.g. x rays

· psychological effects of the test ; 'promotion of health inevitably results in awareness of sickness' - Stoate.   But a  recent randomised trial on the psychological effects of information about cancer screening showed that the information group had lower levels of anxiety than the control group (BMJ 16 Oct 1999)

· psychological effects of a positive diagnosis - e g hypertension and increased absenteeism, Haynes 1978

· when the result is truly positive the patient may feel that this is an acceptable cost, but if the earlier diagnosis only prolongs the duration of knowledge of the illness, it may not be acceptable.

· effects of treatment for a positive test -e g a lifetime on treatment for mild hypertension, with the prospect of 1 stroke being prevented for every 800 yrs of treatment  (MRC 1985)

· problems of inaccuracy - no test is 100 % sensitive or specific.  False positives lead to a distressing period of uncertainty, further investigation and perhaps inappropriate treatment.   A recent study of mammography in the UK found that anxiety levels in women who were false positive on initial screening was significantly higher 11 months after their recall appointment than women with negative results at initial screening.  False negatives may be even more harmful as a fasle sense of security leads people to ignore the symptoms as the disease progresses.

· misinterpretation of the meaning of a normal test - e g a normal cholesterol may be perceived by the patient as a mandate to continue to smoke;  a normal smear as a negative screen for all cancers, a normal foetal normality scan as guaranteeing a 100% normal baby

· the costs to society of screening - includes facilities, equipment, personnel to carry out screening tests and secondary assessment and treatment of positives;  time spent away from work to attend screening;  possible cost to society if screening turns people into patients

3. Respect for autonomy 

· People who are pro screening say that it is everyone's right to know what is going on in their body.  Some screening programmes in the private sector are driven almost entirely by this belief.  

· Limited resources mean that individual autonomy must be balanced against social justice 

· Differences in culture and in health beliefs may mean that some people object to being screened. 

· Much screening in the new GP contracts places judgements on people's lifestyles - risks placing doctor on 'moral high ground'.

4. Justice 

· All interventions carry an opportunity cost, i.e. resources spent on screening are not available for other services. Need for decisions about priorities;  must avoid situations where high cost of screening means that treatment costs cannot be met.

Informed consent for screening (Austoker, Editorial BMJ 18 Sept 1999)
· Because of the limitations and potential harms of screening, people offered screening should receive full and accurate information about the procedures and give their informed consent.  The recent GMC guidance on consent makes this clear.

· Patient information materials have been criticised for emphasising the benefits of interventions; glossing over risks and side effects, rarely mentioning scientific controversy, adopting the paternalistic view that patients can't cope with bad news and must be kept ignorant of medical uncertainties. 

· A recent review of informed consent in cervical screening revealed the tension that exists between the aims of promoting effective forms of health care and promoting patient choice. Giving patients more honest information about medical uncertainties may discourage them from attending. 

· Target payments for GPs mean that we are paid for the number of women we persuade to be screened, not the quality of information we give.  GPs need information about the risks and benefits of screening clearly set out, and time to discuss the issues with patients. 

· Importance of shared decision making and respect for personal autonomy is emphasised

Screening tests available

Routine in NHS - screening of entire subgroups of the population

Antenatal


· syphilis

· HIV

· hepatitis

· Rubella immunity

· neural tube defects etc (FNS)

· Down’s and Edwards’ syndromes (subgroups of pregnant women)

Infant 

· hypothyroidism

· phenylketonuria


· CDH

· congenital heart disease

· undescended testicles

· hearing 

· vision

Women


· cervical cancer

· breast cancer

Adults (opportunistic and newly reg patients)



· hypertension

· diabetes 

· proteinuria

Other available screening tests


For selected populations

· colon Ca

· prostate Ca

· ovarian Ca

· chlamydia

· H Pylori

For at risk individuals

· genetic disorders

· people with FH of cancer

THE EARLY DETECTION OF COLORECTAL CANCER
Early diagnosis of colorectal cancer is important for 5 year survival. At present less than 10% of cases of CRC are at Dukes A at diagnosis. Genetic factors are important, about 6% of the population have a major genetic susceptibility, (e.g. familial adenomatous polyposis and hereditary non polyposis cancer) Guidelines for urgent referral of patients suspected of having colorectal cancers have recently been circulated. This is part of the government's drive to improve treatment for patients suspected of having cancer. Any patient with the following symptoms should be seen within 2 weeks.

Guidelines for urgent referral within the 2 week standard

· Rectal bleeding at any age with a change in bowel habit to looser stools and /or increased frequency of defecation persistent for 6 weeks.

· A definite right sided abdominal mass
· Rectal bleeding persistently without anal symptoms over the age of 50
· Change in bowel habit to looser stools and /or increased frequency of defecation without         rectal bleeding and persistent for 6 weeks

· Iron deficiency anaemia without an obvious cause, Hb less than 1 I in men and 10 in postmenopausal women.

Other patients at increased risk of colorectal cancer

· Patients with inflammatory bowel disease should be referred for colorectal cancer surveillance.

· Patients with a family history of polyposis coli should be referred for genetic testing after the age of 15 and if positive should enter a surveillance programme.

· Patients in non-polyposis colon cancer families (3 cases of CRC or adenocarcinoma of the uterus) should be referred for clinical screening at age 25, they should also be seen by a geneticist although DNA testing is not practicable at present.

· In other asymptomatie patient with a family history of CRC consideration should also be given to referral. When a patient has one first-degree relative in whom cancer has been diagnosed under the age of 45 or who has 2 first-degree relatives with CRC the lifetime risk for CRC rises to 1 in 10. These patients should be referred for screening at an age of 10 years younger than the youngest affected relative.

POPULATION SCREENING
1     Faecal occult blood testing

This test has a relatively low sensitivity and specificity. It depends on the tumour starting to bleed, which tends to occur late and is only intermittent. There are problems with compliance, with only about 2/3 of people taking advantage of screening when it is offered. 'There are some technical difficulties with the test, e.g. interference from red meat and vegetables rich in peroxidase.

A systematic review (Towler et al, BMJ 29 Aug 1998) looked at 6 studies of FOB testing and found that despite the relatively low sensitivity and specificity of the test, screening reduced mortality from colorectal cancer by 16 % for those allocated to screening and by 23% for those who were actually screened. The conclusion of this study was that although the benefits of screening are likely to outweigh harm for populations at high risk of cancer, we need to know more about the harmful affects of screening, the community's response to screening and costs before widespread screening can be introduced. A pilot study in Coventry is currently underway, with the Health Authority sending out testing kits to people aged 50 - 69, if positive they will be followed up with either a colonoscopy or flexible sigmoidoscopy and barium enema. The main aim of the study is to assess acceptability to patients, if the uptake is over 60% then it is more likely to become a national screening programme.

BMJ editorial Implementing screening for colorectal cancer (Atkin, BMJ, 6 Nov 1999) comments on the implications of the pilot studies currently underway. Screening with FOB every 2 years has the potential to reduce mortality from CRC by up to 20%. With expected compliance of 60%, screening of 50-69 yr olds would prevent about 1200 deaths each year. These benefits are similar to those of 3 yearly mammography screening in preventing mortality from breast cancer with a similar cost of about 40 million pounds a year. The test is likely to result in a 2% positive rate. There is still a debate as to how to investigate these positives, either with colonoscopy or flexible sigmoidoscopy and double contrast barium enema. In the future virtual colonoscopy may provide the answer, but whatever method is used, most lesions will require endoscopic removal and there is therefore a desperate need to increase recruitment and to train personnel to perform colonoscopy and polypectomy safely and accurately.

2.  Flexible sigmoidoscopy 

Main advantage is that premalignant adenomas can be detected i.e. it does not depend on a lesion having to bleed before it is diagnosed. It is highly sensitive and specific and lesions can be removed endoscopically and biopsied, i.e. screening and treatment done together. But... approximately 50 % of lesions are proximal to the splenic flexure, it is expensive and invasive. It has been estimated that a single screening by flexible sigmoidoscopy around the age of 60 could prevent 3500 deaths each year (Atkin et al 1993). A MRC trial looking at this is currently underway.

3.  Colonoscopy 

A recent study in the USA has shown that single colonoscopy in sixth decade is cost effective but it is expensive and invasive.

4.  Molecular stool screening for colorectal cancer 

An editorial in the BMJ, 29 July 2000, shows that tumour DNA can be detected in stools.  This may be the way to screen non invasively in the future.

CHLAMYDIA 
The current position re Chlarnydia and screening was reviewed in the BJGP June 1999 and the BMJ 2000;321;629..

· It is the commonest curable STD in the industrialised world; 3-4% of women attending GP in the UK are positive

· Up to 70% of infections are asymptomatic; long term consequences include infertility, ectopic pregnancy and chronic pelvic pain.

· Screening has been shown in an American RCT to lead to a clinically significant reduction in PID; this supports widespread observational data from Sweden showing reductions in PID in response to Chlamydia `control programmes'

· New tests are emerging (LCR: Ligase Chain Reaction) that aremore sensitive than the current ELISA tests and more acceptable, as they can be done on a urine sample.

The question has moved on from `does Chlamydia screening work?' to `what is the most

appropriate screening programme/test to introduce?'  In May 1998 the report of an expert advisory group on chlamydia (BMJ 1998;316:351), recommended offering testing to all

· men and women with symptoms of infection

· attenders at GUM clinics

· women seeking termination of pregnancy

and to opportunistically screen sexually active women aged under 25 and those over 25 with new partner in the last 12 months

The report's recommendations were criticised in the BJGP editorial because:

the suggested symptoms (e.g. low abdominal pain, IMB) for screening are too inclusive

· if all TOP patients are to be tested this would be better done in the gynae clinic with direct liaison with GUM for contact tracing

opportunistic screening of all women under 25 involves a huge increase in work-load

· difficulties of arranging contact tracing

· concerns re potential negative effects of screening, particularly with an STD and its associated stigma and the wider impact of a positive diagnosis

Since then data is emerging on the effectiveness of home screening using urine samples.

Two BMJ studies (1998;316;350 and 1998;317;26) have shown home screening to be effective for contact tracing and primary screening. A study in the BJGP (1999;49;455)showed postal urine specimens to be popular with patients with good uptake (83%). A recent report from GP found 95% uptake (BMJ2000;321;629).   Another recent BJGP study (BJGP2000;50;214) illustrates that many GPs and Practice Nurses have poor knowledge of sampling tests, and point out that if a national screening programme is to be effective then proper training/education is required -with funding.  It seems that home urine testing may be the way forward and further pilot studies are in progress.

However, what are the psychosocial implications of chlamydia screening?

A recent qualitative study (BMJ2001:322;195) has explored the likely impact of screening, as it is an important issue in the context of a proposed screening programme and has been subject to very little research.  They found that women were concerned about the perceived stigma, their future reproductive health and telling partners.  They conclude that messages accompanying screening need to be honest, and should not imply that diagnosis and treatment will inevitably prevent infertility, before people choose to be tested. They also state that information before screening should seek to normalise and de-stigmatise chlamydia to reduce the negative psychosocial impact.

ANTENATAL SCREENING
Down's Screening
There has been a lot in the literature in the last two years re-examining antenatal diagnosis of Down's syndrome, particularly looking at nuchal scanning and the new integrated test.

Nuchal scanning: a large multi-centre study published in The Lancet in 1998;351:343 looking at 96,000 women showed a detection rate of 80%, with 8% false positives. This compares with figures of 60% and 5% respectively for the triple test. The authors point out that it still requires 30 invasive tests for one positive diagnosis. Critics of the study point out that the `true' detection rate is nearer 60% because 40% of trisomy 21 foetuses die between 10 -14 weeks. A BMJ study published in January 1999;318:81 reports that it can independently predict cardiac anomalies -subcutaneous oedema being a subtle sign of foetal heart strain. A cautious editorial advises `the choice between nuchal scanning and serum screening remains subject to debate'.

A new screening test has emerged which is a combination of blood tests (for pregnancy associated plasma protein A) and a nuchal scan. Called the integrated test it is done at 10 weeks and repeated at 13, and the `triple' test screening bloods are subsequently taken at 16 weeks. Initial studies have been very promising, detecting 85% of affected pregnancies with only 1 % false positive rate (NEJM 1999;341;461) -see BMJ 18/3/00 -other methods have 5%-8% false positives so require more unnecessary invasive tests. Disadvantages are the costs, the woman having to be seen twice and having to make a relatively late decision re TOP dependent on amniocentesis results (as for the triple test). It's available privately at UCH, costing £120.

A forthcoming report from the National Screening Committee is expected to make recommendations. Whichever non-invasive test you have for Down's it is essential that parents realise that even if screen negative, there is still an element of risk, and that most women who screen positive go on to have normal babies.

The current situation in Bradford is that the triple test is offered routinely to women who will be over 34 on their EDD, and those with a family history of Down's.  Nuchal scaning is available privately (in Leeds).

HIV Testing
Each year in the UK 300 children are born with HIV.  80% of these could be prevented (by a combination of anti viral drugs, LSCS and avoiding breast feeding) if the mother's HIV status was known antenatally. This topic has been the subject of a recent DTB in September 1999 and BMJ editorial in November 1999 (BMJ 1999;319;1211).

The transmission of HIV from mother to baby is 20% during labour and 20% through breast feeding - with treatment this reduces to less than 5%. Despite this evidence very few women are offered the choice of a test. A BMJ editorial in March 1998 (reporting DoH recommendations) urged all women, particularly in high risk areas, to be offered the test. Studies last year have shown it to be cost effective in high risk areas (BMJ 19/6/99;318:1656) and acceptable to patients, with 88% of women in a Scottish study taking the test (BMJ 19/6/99;318:1660) and over 90% of them thinking it should be routinely offered.  The NHSE sent round a circular in 1999 urging all women to be offered the test as part of routine antenatal care -they aim to reduce vertical transmission by 80% by 2002. (It is offered routinely in Bradford).

BREAST CANCER
· commonest cancer in women

· every woman has a 1:11 lifetime risk of developing the disease

· GPs see 30 new `breast consultations' per 1,000 women per year

· mortality fallen by nearly 1/3 in last 10 years, largely due to increased use of tamoxifen (BMJ27/5/00)

Screening
The last NHS Review on Breast Screening, published in 1998 (BMJ 7/11/98), concluded that

· screening in women over 50 produces a 28% decrease in mortality

· more women are being screened than ever before

· current screening programme is saving  approximately 1250 lives per year

These positive findings have recently been questioned this year by a well publicised paper in the Lancet (2000;355:80,129). This study re-analysed data from the 8 main trials on which the evidence is based, and the authors conclude that only 2 are scientifically sound and in these the value is minimal. They conclude that there is `no reliable evidence that screening decreases mortality'. This view is controversial as clearly some cancers can be detected when smaller and more easily treated, and mortality is falling.

A BMJ paper 2000;321:665 concluded that since 1991 there has been a 21 % fall in mortality, 6% of which is estimated to be due to screening and 15% due to better treatment. They estimate the fall in mortality should continue over the next 10 years as many deaths in the 1990s would be in women diagnosed in the 1980s before screening started.

HRT makes screening less reliable. A recent study (Lancet 2000;355:270) shows that HRT reduces sensitivity (65% cf 77% in non-users) and is associated with higher false positive and false negative rates.

Genetics Of Breast Cancer
Genetic testing a hot topic and ethical minefield. 5% of breast cancer thought to be due to highly penetrative genes, the most important being the BRCA 1 gene. Most centres have local guidelines for genetic testing referral.  Most require more than one 1st degree relative with pre-menopausal breast Ca, and do a detailed `family tree' J analysis before doing the extremely expensive, time consuming test. Blood from living affected relative needed to match gene.

What are the pros and cons of screening?

Pros:

· Reassurance of a negative result

· Early screening/treatment/prophylactic mastectomy if positive result

·  Many people just `want to know' 

Cons:

· Anxiety of testing

False reassurance of  negative test -you still a 1 in 12 chance of getting breast cancer

· What to do with a positive result? Does prophylactic mastectomy/tamoxifen/intensive screening in young women work

· Cost

· insurance implications

CERVICAL CANCER SCREENING
Incidence 4000 cases with 1369 deaths in 1994, down from 2000 deaths in the 1980s.

Cervical Screening Programme
Target payments to GPs have been very effective in increasing smear uptake. A BMJ study (3/4/99) used routine statistics to compare incidence and mortality before and after the introduction of the call and recall system in 1988 and financial incentives in the 1990s. There has been a large increase in the number of women screened and a steady fall in incidence and mortality. The authors estimate 800 lives saved in women under the age of 55 in 1997 through screening.

Advances in Screening Methods
 Liquid based cytology
Initial research has shown promising results for LBC. NICE issued guidance in June 2000 announcing pilot projects of implementation, which will fully assess the results prior to any nationwide introduction. The technique can reduce the number of unsatisfactory specimens, false negatives and decrease the time needed for examination of specimens by cytologists.

 Computer screening
Worries persist as to the unavoidable `human error' with screening, highlighted by a number of high profile local screening failures e.g. Kent. PAPNET is a computer screening programme. A large study (Lancet 1999;253:1382) has shown it to be more accurate, quicker and inevitably cheaper than conventional screening.

 DNA testing for oncogenic HPV genotypes
There are more than 80 types of HPV, which is sexually transmitted, and there is a strong link with cervical cancer - virtually all cases of cancer have HPV infection, but the vast majority of people with HPV do not develop cervical cancer. There is evidence supporting screening for oncogenic HPV types in women with mild dyskariosis or borderline smears, and a new pilot scheme is starting in Summer 2000. This will test women with mild dyskariosis/borderline smears and the refer them immediately for further investigation (colposcopy and biopsy) if positive; if negative, the smear and HPV test will be repeated 6 months later. If they remain negative they will then go back to standard follow up. (BMJ 4/3/2000)

But remember the negative aspects of screening: Kavannah and Broom (BMJ 1997) found in a qualitative study of women with abnormal smears that anxiety levels were very high. Also that: Drs used too many technical terms; most women thought they had cancer or a sexually transmitted disease; women found it difficult to visualise the cervix, felt a lack of involvement in treatment and were unsure as to how serious their condition was. Many made unnecessary changes to lifestyle e.g. sexual activity because of false illness beliefs.

PROSTATE CANCER

Facts & Figures
·  2nd commonest cancer in men (10, 000 /year)

·  60% present with metastatic disease

·  Increasing Incidence ? artefact due to improved diagnosis and  inc life expectancy, or ? genuine (change in lifestyle, diet, environmental factors etc)

·  5 year survival 40%

NHS Centre of Reviews & Dissemination  remarks
·  Most men die with rather than from the disease (30% men>50 have latent Ca at autopsy)

·  Most prostate Ca slow growing, unlikely to cause symptoms, but a minority progress rapidly.

·  Attempts have been made to gauge aggressiveness through differentiation, excision beyond capsule etc, but there is no reliable method.

Main Issues
·  Are there any reliable screening tests?

·  Is screening worthwhile?

·  Role of Surgical vs Medical treatment

Screening Tests Available 

(NB No screening test has been shown to affect mortality)
1.  Digital Rectal Examination detects 30-40% of cancers

2.  PSA level

· low sensitivity (75%): 25% with normal values (ie <4 ng/ml) have localised Ca  (= false negatives)

· low specificity (25%)  False positives may result from BPH, Prstatitis and prostate examination

· Other false +ve groups: congenital hypothyroidism, breast Ca, Down's syndrome
3.  Transrectal U/S - low sensitivity (need best of 3)

4.  Combined Approach
· low detection rate still

· false +ves high
Natural History of disease

Inevitable progression through 3 stages:

· < 0.5ml volume

·  > 0.5ml volume + asymptomatic

· Local or metastatic spread (at 4ml volume)

Progression from stages 1 -3 takes on average 3 years

75% of cancers diagnosed by isolated  in PSA will have a significant volume; of these, 75% will be removable

The Role of PSA Monitoring and Screening

Education pamphlet for patients available from Reviews & Dissemination Centre in York

Arguments For Screening
·  Prostate Ca is 2nd commonest cause of malignant death in men

·  Prevention is not possible

·  Most cases are diagnosed at advanced stage…need to pick it up earlier

·  Cure of advanced disease not possible, but cure of early disease is

·  Screening with PSA may be found to be beneficial in future RC trials…..need more trials

Arguments against screening

NHS Health Technology Assessment Programme

NHS Centre for Reviews & Dissemination

Royal College of Surgeons

all advise against routine screening
Editorial, BMJ 1997

· PSA: reasonable sensitivity but low specificity;  false positives in 2/3 of asymptomatic men;  high risk of over diagnosis and unnecessary treatment

· Early disease does not have its own symptomatology;  need to know the risk of progression of early disease (ie its natural history);  are there usable progression markers readily available???

· No reliable evidence that early detection of disease improves outcome

· No good evidence that early treatment improves outcome - the gain in lifespan may be modest

· Benefits of screening unproven  re: benefits vs harm;  risks in screening normal individuals;  quality of life may suffer

· no consensus about the best treatment

· not cost effective

Stewart-Brown, Editorial, BMJ 1997

cost of detection and treatment increased by problems of impotence, incontinence, post-op mortality, anxiety - all this for the sake of detecting few positives

Treatment

Aim of treatment is primarily symptom reduction

Swedish Study, JAMA 1997 - Results:


· Supports usual UK approach to treatment, i e watchful waiting 

· Same proportion of men survived 10-15 years whether or not they had radical prostatectomy

· Questions the role of screening  (re: creates anxiety, not been shown to  death rates)

Surgical 

· indicated when complications present

· recurrent UTIs +/- pyelonephritis

· hydronephrosis

· chronic retention

· CRF

· involves TURP/Radical Prostatectomy 

· Best results in those with severe disease

· Surgery has complications:  (radical prostatectomy:  1-2% mortality, 1-27% incontinence, 20-85% impotence)

Medical 

·  Useful when complications absent

·  Options include

· selective alpha 1-blockers (eg indoramin)  - these are also 1st line choice for BPH - produce improvement in weeks.  Main drawback - CVS effects

· 5 alpha reductase blockers (eg finasteride).  Little documented evidence of symptomatic improvement.. Main drawback - sex problems

· No evidence that either option reduces complication rates nor  eventual need for surgery

Radiotherapy 
Problem of damage to adjacent organs, 40% impotence, 1-6% incontinence
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