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Adult Preventive Care – big topic. Much of Preventive Medicine in the realm of Adult medicine centers on risk factor modification (ASCAD, STDs, substance abuse), cancer screening, and immunization. ASCAD is covered elsewhere. Adult immunization will be covered at a later date. This handout will concentrate on current evidence for cancer screening.

Primary and Secondary Prevention – with rare exceptions (genetic testing in high-risk individuals), all current cancer screening is secondary prevention (detection of preclinical cancer). Remember the data in screening and treatment trials are therefore subject to selection, length, lead-time, and stage-migration biases.

Breast Cancer

Epidemiology:  U.S. data, according to the NCI:

· In women 176,300 new cases projected to occur in 1999. 

· Incidence increased at an annual rate of about 1% from the 1940s to 1980.

· Rate has since increased, such that reached 4% per year for the period from 1982 to 1987, likely due to increased screening. The percentage of women older than 40 years of age who have had at least one mammogram rose from 38% in 1987 to 60% in 1990, and the percentage of women who had a mammogram in the previous year rose from 17% to 33% over the same interval. 

· On average, a woman's lifetime risk of developing breast cancer is about 1 in 8. Personal risk declines with age

Probability of developing invasive breast cancer among women who are free from invasive breast cancer at their current age, shown as risk over specific intervals of time (based on an analysis of data from the Surveillance, Epidemiology, and End Results (SEER) registry for 1987-1988 by Feuer et al.). 

-------------------------------------------------------------------------------

                               Risk interval (in years)

Current age    ----------------------------------------------------------------

(in years)       10        20        30        40          Eventually

-----------    -------   -------   -------   --------  ------------------------

   30           0.43%     1.99%     4.29%      7.47%    12.80%  (1 in  8)

   40           1.58%     3.91%     7.13%     10.28%    12.53%  (1 in  8)

   50           2.41%     5.74%     9.01%     10.83%    11.33%  (1 in  9)

   60           3.59%     7.10%     9.07%                9.62%  (1 in 10)

   70           4.13%     6.45%                          7.08%  (1 in 14)

· Approximately 43,300 women anticipated to die of breast cancer in 1999.

Risk factors for disease:

· Previous history of breast cancer (at increased risk for a second primary breast cancer).

· family history of breast cancer in a mother and/or sister,

· proliferative benign breast disease, particularly atypical hyperplasia,

· radiologically dense breasts or calcifications,

· early age at menarche,

· late age at first birth 

Screening data:

Mammography.  Sensitivity - has been estimated to be 63% to 88%. 

· lower in younger women (decreased by 10% or more for women aged 40 to 49 yrs vs. older women)

· In a study of women 50 years of age or older, it has been observed that sensitivity is lower for mammographic images that have a high-density pattern (84%) than for images where fatty tissue predominates (98%).

· Specificity may be decreased in women on HRT due to increase in breast density.

Data for mortality reduction: Nine Randomized Controlled Trials

                                                          Relative Risk

                                                    (95% Confidence Interval)

                     Age at      Duration of       ----------------------------

                     Entry        Follow-up        All Ages        Younger than

                     (Years)       (Years)                           50 Years

-------------------------------------------------------------------------------

HIP *                 40-64           10             0.71 *            0.77

                                                  (0.55-0.93)      (0.50-1.16)

Sweden

  Two-county:

    Kopparberg +      40-74           12             0.68              0.75

                                                  (0.52-0.89)       (0.41-1.36)

    Ostergotland +    40-74           12             0.82              1.28

                                                  (0.64-1.05)       (0.70-2.33)

  Malmo               45-69           12             0.81              0.51

                                                  (0.62-1.07)       (0.22-1.17)

  Stockholm           40-64            8             0.80              1.04

                                                  (0.53-1.22)       (0.53-2.05)

  Gothenburg          40-59            7             0.86              0.73

                                                  (0.54-1.37)       (0.27-1.97)

  All Swedish         40-70          7-12            0.76              0.87

    Centers                                       (0.66-0.87)      (0.63-1.20)

Edinburgh ++          45-64           10             0.84              0.86

                                                  (0.63-1.12)       (0.41-1.80)

Canada

  1 #                 40-49           7                                 1.36

                                                                    (0.84-2.21)

  2 ~                 50-59           7             0.97

                                                  (0.62-1.52)

-------------------------------------------------------------------------------

 * 18 years from entry, relative risk is 0.77 (0.61-0.97)

 + Two-county Swedish trial

++ Preliminary data presented at the International Workshop on Screening for

   Breast Cancer, February 24-25, 1993

 # Comparison is between mammography plus clinical breast examination versus

   clinical breast examination alone at initial screening, subsequently no

   examination

 ~ Comparison is between mammography plus clinical breast examination versus

   clinical breast examination alone

· All age reduction in breast cancer mortality for the women in the study group who were offered screening was 25% to 30%. 

· In the 40-49 age group, the result of a meta-analysis for 8 randomized trials (Malmo, Kopparberg, Ostergotland, Stockholm, Gothenburg, Edinburgh, HIP, and NBSS) showed a relative mortality of 0.85 (95% CI = 0.71-1.01).  In this age group, NCI currently recommends biannual screening; ACS recommends annual screening.

· Women aged 70 years and older - further research is needed to determine whether an age threshold exists beyond which screening ceases to be of benefit. Most trials have had an upper age limit of 64 years. Two have gone beyond this age: the Swedish 2-county trial included women up to age 74 years and the Malmo study included women up to age 69 years. In the former, at ages 70 to 74 years, there were only 2 screenings, and the evidence related to mortality was inconclusive (relative risk 0.94, 95% confidence interval 0.60-1.46).
Breast Self-Examination: Encouragement of women to perform monthly breast self-examination (BSE) to decrease mortality from breast cancer is frequently advocated. However, evidence for the value of BSE is limited. None of the 7 major randomized screening studies has produced data on the effectiveness of BSE in reducing mortality from breast cancer. BSE is considered a supplement to, rather than a substitute for, screening by clinical breast examination and mammography. 

Prostate Cancer

Epidemiology:  U.S. data, according to the NCI:

· Most common malignant cancer in North American men (excluding skin).

· It accounts for 32% of all male cancers and 14% of male cancer-related deaths.

· It is estimated that in 1999 179,300 new cases and 37,000 prostate cancer-related deaths occurred in the United States.

· Second leading cause of cancer death in men, exceeded only by lung cancer.

· Stage at diagnosis (1998, U.S.): 

54%-59% localized (clinical stages A and B)

14%-18% are regional (clinical stage C)

10%-18% are metastatic (clinical stage D) 

Risk factors for disease:

· Age: rarely seen in men younger than 50 years of age; the incidence rises rapidly with each decade thereafter. Many of these lesions are clinically silent. The tumor doubling time is long, in the range of months to years, and the ability of a given tumor to progress is highly variable.

· Race: age-adjusted incidence is higher in black males (142.0 per 100,000), white males (108.3 per 100,000).

· Family history of prostate cancer: increased risk of the disease compared with men without this history.

· Possible: Alcohol consumption, vitamin or mineral interactions, and other dietary habits.

Screening data: Prostate cancer screening is controversial due to the lack of definitive evidence of benefit. Adding to the controversy is the lack of consensus regarding optimal treatment of localized disease

· Digital rectal examination: Prior to the 1990s was the test traditionally mentioned for prostate cancer screening: sensitivity 55%-69%, specificity 89%-97%, positive predictive value 11%-26%, negative predictive value 85%-96%.

· Prostate-specific antigen (PSA). Sensitivity ~70%, Positive predictive values of 26%-52%.

A single elevated PSA greater than 4.0 ng/mL predicted subsequent cancer with a sensitivity of 71% for the first 5 years and a specificity of 91% for the first 10 years of follow-up. The cancers diagnosed were characterized by stage and grade to be clinically significant. Forty-two percent were extracapsular at diagnosis. 

· Transrectal ultrasound (low sensitivity and specificity for screening, relegating its use for f/u of abnl DRE/PSA): 71% - 92% for carcinoma, 60% to 85% for subclinical disease. Specificity: 49% - 79%, and positive predictive values in the 30% range.

Data for mortality reduction:

· Natural history of the disease is so variable and appropriate treatment is not clearly defined.

· The incidence of prostate cancer found at autopsy steadily increases for each decade after age 50 years, and many of these lesions are clinically silent.

· There is a possibility of unnecessary morbidity associated with diagnosis and treatment of many prostate cancer lesions.

· Meta-analysis of six expectant series demonstrates that patients with low-grade disease can experience prolonged survival with deferred therapy.

· A review of 59,876 men with prostate cancer diagnosed between 1983-1992 and registered by the SEER registries shows that men with poorly differentiated and moderately differentiated disease have an improved survival rate if treated rather than followed on a program of observation It is not known to what degree this can be attributed to treatment effect as opposed to other factors such as a preponderance of relatively healthy patients in the treated group.

· No trial of prostate cancer screening where the intervention arms were analyzed as randomized has been reported. 

· Insufficient evidence on which to decide the efficacy of transrectal ultrasound and serum tumor markers (including PSA) for routine screening in asymptomatic men. 

Colon Cancer

Epidemiology:  U.S. data, according to the NCI:

Third most common malignant neoplasm worldwide

Second leading cause of cancer deaths in the United States.

129,400 new cases and 56,600 deaths in the United States in 1999

The incidence and mortality rates are both decreasing.

The incidence is higher in men than in women (54 versus 38 per 100,000 per year). 

Most patients (65%) present with advanced disease. The 5-year case-fatality rate is 50%. 

For localized disease, the 5-year survival rate approaches 90% for cancer of the colon and 80% for cancer of the rectum. 

Risk factors for disease:

Familial adenomatous polyposis, hereditary nonpolyposis colorectal cancer (AD inheritance). (6% of colorectal cancers.)

Personal history of colorectal cancer or adenomas

First degree relative with colorectal cancer 





Account for ~ 25% of all

First degree relative with adenomas diagnosed before 60 years of age,


 colorectal cancers.

Personal history of ovarian, endometrial, or breast cancer,



(i.e. most cases do not have

Personal history of longstanding chronic ulcerative colitis or Crohn's colitis. 

identifiable risk factors)

Screening data:

Fecal Occult Blood Testing

Table 1:  Randomized Controlled Screening Trials: Fecal Occult Blood Testing

           Population     Positivity         % T1-3      N0M0   Testing    Mortality

Site           Size         Rate (%)         Screened  Control  Interval   Reduction

Minnesota     48,000    unrehydrated: 2.4%      59        53     Annual       33%

                        rehydrated:   9.8%                       Biennial     21%

United       150,000    unrehydrated: 2.1%      52        44     Biennial     15%

Kingdom 

Denmark       62,000    unrehydrated: 1.0%      56        48     Biennial     18%

Sweden        27,000    unrehydrated: 1.9%      65        33                  unavailable 

                        rehydrated:   5.8%
Sigmoidoscopy

The flexible fiberoptic sigmoidoscope was introduced in 1969. The 60-cm flexible sigmoidoscope became available in 1976. The flexible sigmoidoscope permits a more complete examination of the distal colon with more acceptable patient tolerance. It is estimated that the rigid instrument can discover 25% of polyps and the 60-cm scope as many as 65%. The finding of an adenoma by flexible sigmoidoscope may warrant colonoscopy to evaluate the more proximal portion of the colon. Removal of adenomas is associated with a decreased risk of subsequent colorectal cancer

Two case-control studies have been reported: Both studies suggested a significantly decreased risk (70%-90%) of fatal cancer of the distal colon or rectum among individuals with a history of one or more sigmoidoscopic examinations compared to nonscreened patients.
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