Evidence-Based Evaluation of Cancer Screening Tests

CANCER
TEST
ACCURACY
SENSIT-IVITY
SPECI-FICITY
DISEASE PREVALENCE
Positive Predictive Value (Best Case)
Negative Predictive Value (Best Case)
Number Needed to Screen to Find One Case
Has early detection been proven to prolong life?


Breast
Mammography
Significant variation noted: “agreement between radiographers is 50% above that attributable to chance”
.75
.83 to .98
.00229 in Fem. 50-54 y o 
7.9%
99.94%
582
YES ; 25-30% mortality reduction in

50-60yo 

Cervix
Cervical PAP smear for squamous cell CA
Collection technique and lab cause wide variations.
.55 to .85
.90 to .99
Virgins:  ZERO

Age <25:  .00001 to .00003

Dutch women: .00038
0.25%
99.9999%
3921
YES

Colon
Colon Cancer: FOBT (nonrehydrated)
Many other causes of + FOBT
.26 to .92
.90 to .99
.005 in Asx 60-69 y o;

.015 in 60-69 w +Fam Hx


31%
99.96%
217
YES


Colon Cancer:

Sigmoidoscopy (60 cm)
Unless colonoscopy is done, entire colon can’t be “cleared”.  Some neoplasms not seen within reach of endoscope are seen on ACBE. 
.4 to .65
? unknown

3.1% (if assume 90% specific)
99.8%
308



AC Barium Enema
Some neoplasms  seen with endoscope are not seen on ACBE.
.80 to .95
.9

4.5%
99.97%
211


Prostate
PSA for Prostate Cancer
No gold std. /bxs done only on + pts
.71
.97
Men age 50-59:  .025
37.77%
99.24%
56
NO


DRE for Prostate Cancer

.55 to .68
?about .5 to .65 at best

4.75%
98.75%
59


Lung
Chest X-ray
Technique and observer variation limit accuracy.  No gold standard. Adding sputum cytology is no help.
.40 to .50
?
.000581  all ages, .00298 for >65 yo (incidences)



NO

-large prospective screening studies showed no benefit even when combined CXR + sputum cytology was done q4mos! 

Skin (Melanoma)
Periodic selfexam by patient, using 7 point check list
Compare to dermatologist clinical dx as gold standard
.71
.99
Melanoma=.000092 Whites, .000012 Blacks
0.65%
99.997%
15,309
NO

 but some case control studies suggest possible benefit.

Testicular Cancer
Periodic self exam
Disease has low incidence, high cure rate (92%) already
No data
No data
.00014 to .00008 in ages 20-35


10,000 (assuming 100% sensitive test)
NO



Ovarian Cancer
Pelvic Exam
Small early stge tumors easily missed, high false positive rate for cysts, etc.
Unknown
Unknown
About .0004 in women over 45 y o





NO. 

Disease oriented evidence shows that tumors in earlier stages, and with lower bulk after resection have better survival.  SEE NOTES BELOW




Pap smear
Cytology is Not specific for ovary
.10 to .30
Unknown







CA-125
Marker elevated in 1% healthy women, 6-40% of women with benign masses, 29% of women w/ nonGyn CAs
.53 to .85
.99

3.2%
99.99%




Ultrasound


False positives often require surgery to biopsy.
.53 to 1.00
.76 to .97

0.74%
Close to 100%
About 2500 scans to find one carcinoma, but has 134 false positives per CA found, and 4 complicated laps per CA found.


Pancreas (Adenocarcinoma)
Ultrasound, tumor markers
No information on using U/S screen in asx pesons
.40 to .98 for U/S in sx pts.
.90 to .94 for U/S in sx pts
.00051 to .00166 in diabetics
0.83%
Close to 100%
2001
NO

Oral Cancer (Lip, tongue, pharynx, oral cavity- a diverse group)
Inspection and palpation of oral cavity
Dentists most effective at screening exam, but don't see high risk patients.  Most physicians don't do full, detailed exam.
.59
.98
.00011 (incidence)
0.32% (based on incidence)
99.995%
15,408
NO

Bladder Cancer
Urine dipstick for hematuria
Many other problems cause hematuria;  no good studies comparing to cystoscopy for gold std.; [cytology too expensive at this time for general population screening.]
.91 to 1.00
.795
.0001 incidence in <65 yo; .002 incidence >65 yo
6-8% in high risk populations; 0.3% in general population
Close to 100%
10,000 in low risk population; 500 in high risk population (>65yo)
NO

Thyroid Cancer
Palpation
Only 2 out of 6 turmors are found by palpation.[U/S is no better in accuracy.]
.33
.9775 for palpation
.00004 incidence
0.05%
Close to 100%
75,758
NO

Most data from USPHS Guide; colon ca prevalence from http://cebm.jr2.ox.ac.uk/ ;prostate cancer prevalence from Ann Int Med 119(9):915. 

Lung cancer incidence from SEER data: Ries LAG, Kosary CL, Hankey BF, Miller BA, Edwards BK (eds).SEER Cancer Statistics Review, 1973-1995, National Cancer Institute. Bethesda, MD, 1998. 

Table prepared by Charles Zelnick M.D.  Revised 11/98.

Notes: 

Ovarian CA: [Modeling shows that with 100% sensitivity, 30% reduction in 5 yr mortality, and no lead-time bias, annual pelvic exams would decrease mortality by less than 0.0001%],[Modeling shows that combined CA-125 and ultrasound would increase life expectancy by less than 1 day per woman screened.]

Key:

BAYES Theorem
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Sensitivity= % with the disease who test positive 

[ TP/(TP+FN) ]

· Specificity= % without disease who test negative

 [ TN/(FP+TN) ]

· Sensitivity ( Predictive Value!

· Predictive Value = % with a positive test who actually have disease (TP/TP+FP)

· Predictive Value  ( Disease Prevalence
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