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1. Background

Colorectal cancer is a type of cancer which can be prevented if colorectal polyps and
adenomas are detected at an early stage and removed before they degenerate. Mortality
from colorectal cancer can be expected to decline substantially in Germany in the next
few years if success can be achieved in motivating the eligible population group to un-
dergo the screening measures available free of charge to persons with statutory health

insurance.

The statutory cancer screening programme in the Federal Republic of Germany was sub-
stantially expanded in October 2002 when colonoscopy was introduced as a screening

measure.

Since that time, persons with statutory health insurance between the ages of 50 and 54
can avail themselves of an annual test for faecal occult blood and also, after reaching the
age of 55, a colonoscopic examination for early detection of colorectal cancer or its pre-
cursors. If screening colonoscopy is performed, it can be repeated once after ten years,
and the entitlement to the occult blood test lapses. Insureds who decide against screen-
ing colonoscopy can alternatively continue the occult blood test with screening at two-

year intervals having reached the age of 55.

Approximately 70,000 people per year were newly diagnosed as having colorectal cancer
and 29,000 people died of this disease in Germany. It is the second most common can-
cerous disease in both men and women. In men, the mean age of detecting the disease
is 69 years, whereas female patients are diagnosed as having colorectal cancer at a

mean age of 75 years.

If the incidence of colorectal cancer is compared with that in other countries, Germany
has taken over the leading position in Europe. While the incidence has remained almost
constant in recent years, the mortality rates in Germany appear to have declined since

the mid-1970s.

The Federal Committee of Physicians and Health Insurance Funds tied the introduction
of preventive colonoscopy to a catalogue of quality assurance measures and also
adopted standards relating to the adequate information of persons interested in screen-
ing. Agreement was additionally reached on obligatory documentation of the results of
the colonoscopic examination and on scientific monitoring as regards the question of the
acceptance and effectiveness of preventive colonoscopy. The Central Research Institute
of Ambulatory Health Care in the Federal Republic of Germany (ZI) is charged with ana-

lysing the screening colonoscopy documentation forms gathered nationwide.

The following analyses illustrate the results of the three years evaluation-period (2003-

2005).



2. Quality assurance of colonoscopies
The quality assurance agreement on colonoscopy are outlined below:

The performance of colonoscopies needs the approval by the Associations of
Physicians accredited to Social Health Insurance (SHI),

The authorised physicians are: gastroenterologists, doctors of internal medicine
and surgeons, all qualified in sigmoido-colonoscopy,

Proof must be furnished of at least 200 colonoscopies and 50 polypectomies
within two years prior to application for the licence. To maintain the licence, proof
must be furnished of the performance of at least 200 complete colonoscopies
and 10 polypectomies at intervals of 12 months,

The requisite apparatus (intubation set, suction device, oxygen supply, defibrilla-
tor, pulse oxymetry) must be on hand,

Regularly, microbiological hygiene tests of the endoscope are performed to en-
sure hygienic quality,

Only complete colonoscopies (up to the caecum or ileum) can be charged,

The completeness of the examination has to be documented (video or phoo-
documentation),

The prerequisite for charging the examination is complete documentation of the
indication, of process parameters like sedation, performance of polypectomy,
complete removal of polyps, complications,

More than 2.000 practices (including entitled hospitals) who offer screening
colonoscopies in Germany receive an yearly individual benchmark-report on their
screening performance from the Central Research Institute (ZI) (see appendix
‘sample report’).

3. Monitoring and documentation

The physicians authorised to perform screening colonoscopy are obliged to send the
documentation-protocol to the evaluation unit of ZI. Analysis of the documentation is in-
tended to provide information on the following issues:

Acceptance: Participation of insured persons,

Examination quality: Completeness of colonoscopy, correspondence between
macroscopic findings and final diagnosis, and complications,

Benefit for early diagnosis: Percentage of patients with adenomatous polyps,
discovered tumours in a stage with a favourable prognosis,

Effectiveness advantage: Rates of colorectal neoplasias relative to the refer-
ence groups,

For the period under review here, from January 2003 to the end of December
2005, the ZI had received about 1,4 million documentation data records from
over 2,000 practices (Figure 1).



Fig. 1..  Documentation form




4. Results
4.1. Participation

If persons reached the age of 55 do not avail themselves of colonoscopy will in future
only have the possibility of having a screening test for faecal blood every two years in-
stead of annually. The interval before renewed testing from one year to two, led to a sub-
stantial decline in the frequency with which this examination is charged.

While more than 8.2 million faecal occult blood tests were still charged for in 2001, the
figure dropped distinctly by 2005 to a total of roughly 4.5 million examinations (Fig. 2).
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Since introduction of the colonoscopy screening in autumn 2002 more then 1,7 Mio peo-
ple took part in this screening option. Among the available colonoscopy documentation
reports indicating the sex of the patient, women are naturally in the majority, accounting
for a total share of 57,4 % of all documented examinations.

Referred to the age group of 55 — 74 years, the cumulative participation rate of 10.2 % for
women is only marginally higher than that of 8.8 % for men (Figure 3).

Considering that screening colonoscopy can be repeated once after 10 years, expected
participation rate of the whole entitled population will probably reach 30 % in the next de-
cennium.
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4.2 Reach of colonoscopy and sedation

Complete screening colonoscopy can be carried out successfully in over 90% of all ex-
aminations, provided that it is performed by an experienced examiner (Rex 2002, Thiis-
Evensen 1999b, Nelson 2002, Betes 2003, Winkleman 2003, Winawer 1992).

Intubation of the caecum/ileum succeeded in 98.1 % of cases. In detail, there appeared
to be a close link between the length of experience (measured in years since completion
of supplementary gastroenterological training) and the average maximum degree of suc-
cess.

A sedative is given for the great majority (84.5 %) of colonoscopic screenes in Germany.

The preference for sedation varies marginally between practices. Fewer than 75% of pa-
tients are sedated at roughly 20% of the gastroenterological practices with over 100
colonoscopic examinations. Only 10% of the them restrict sedation to one patient in two.

4.3 Macroscopic findings

In total, about 40 % of the patients show no abnormal findings. A chronic inflammatory
colorectal disease is diagnosed in a total of 0.5 % of participants. An average of 30.7 %
polyps/adenomas are found in 37.2 % of male participants and 25.0 % of female partici-
pants. A suspected colon carcinoma (average 0.5 %) is documented macroscopically in
0.4 % of women and 0.7 % of men, and a suspected rectum carcinoma (average 0.3 %)
in 0.2 % of women and 0.4 % of men. The average prevalence of polyp/adenoma and
carcinoma findings increases with age (Table 1).



Table 1. Macroscopic findings by age groups*

Data basis: Scientific Monitoring of Screening Colonoscopy
Data for 2003 - 2005 E

chronic
a%;eir;t;p patients no details negative other positive Infil:t:;}i;)lry adenomalpolyps c?;z'?g;fmm catrhc;nggoanof
disease
55 - 59 301.053 226 173.039 43.889 873 81.783 406 837
% 0,1 57,5 14,6 0,3 27,2 0,1 0,3
60 - 64 406.902 231 213.331 68.727 1.056 121.228 786 1.543
% 0,1 52,4 16,9 0,3 29,8 0,2 0,4
65 - 69 356.220 233 169.130 70.425 1.002 112.651 895 1.884
% 0,1 47,5 19,8 0,3 31,6 0,3 0,5
70-74 170.385 102 72.921 38.800 625 55.901 644 1.392
% 0,1 42,8 22,8 0,4 32,8 0,4 0,8
75-79 83.012 48 33.572 20.667 382 26.909 390 1.044
% 0,1 40,4 24,9 0,5 32,4 0,5 1,3
> 79 28.645 26 11.456 7.444 148 8.800 249 522
% 0,1 40,0 26,0 0,5 30,7 0,9 1,8
total 1.346.217 866 673.449 249.952 4.086 407.272 3.370 7.222
% 100 0,1 50,0 18,6 0,3 30,3 0,3 0,5

Since a distinction between a polyp and an adenoma cannot be made macroscopically,
positive results were combined in a single category, "adenoma/polyps ".

Table 2: Polyp size by age groups*

Data basis: Scientific Monitoring of Screening Colonoscopy
Data for 2003 - 2005 EAA

age group
(years) patients no data <0,5cm 0,5-1,0cm 1-3cm >3cm
missing 573 12 45 43 14 9
% 2,1 7,9 7,5 2,4 1,6
55 - 59 301.053 986 40.069 25.585 9.015 1.367
% 0,3 13,3 8,5 3,0 0,5
60 - 64 406.902 1.384 56.642 39.105 14.793 2.494
% 0,3 13,9 9,6 3,6 0,6
65 - 69 356.220 1.287 50.474 37.332 14.713 2.789
% 0,4 14,2 10,5 4,1 0,8
70 - 74 170.385 689 23.751 18.843 8.079 1.605
% 0,4 13,9 11,1 4,7 0,9
75-79 83.012 366 10.951 9.292 4.039 975
% 0,4 13,2 11,2 4,9 1,2
> 79 28.645 132 3.497 3.036 1.355 384
% 0,5 12,2 10,6 4,7 1,3
total 1.346.790 4.856 185.429 133.236 52.008 9.623
% 0,4 13,8 9,9 3,9 0,7

Older screening patients are more often affected by multiple polyp findings than younger
patients. Moreover, men in all age groups have multiple polyp findings (> 4 polyps) 2 to 3
times more frequently than women of the same age.

The number of patients with large polyps likewise increases in the higher age groups
(Table 2). On average, men are again affected by polyps with a size of more than 1 cm
distinctly more often than women.



4.4

. Most serious histological findings

The table below shows the frequency of histological findings, referred to all persons ex-
amined (examinations with documented histological findings). Adenomas are described
histologically in more detail for a total of 259,518 participants in preventive colonoscopy
(19.4 %). This affects 24.5 % of the men and 15.0 % of the women.

In this context, the distribution of the adenomas across the histological subgroups corre-
sponds to the common literature data. Hyperplastic polyps are found in a total of roughly
9.1 % of the screening participants. In 0.7 % of all cases a colorectal carcinoma is docu-
mented. A carcinoma in situ is described in 0.1 % and high-grade dysplasia is found in
0.3% of all cases.

Table 3 shows the most serious histological finding in each case.

Table

3: Most serious histological finding

Data basis: Scientific Monitoring of Screening Colonoscopy
Data for 2003 - 2005 E

age group patients othgr hyperplastic other high—graQe Tis carcinoma
(years) positive polyps adenoma dysplasia
55 - 59 301.025 14.188 30.041 46.213 519 144 1.009
% 4,7 10,0 15,4 0,2 0,0 0,3
60 - 64 406.881 20.227 37.875 74.457 1.100 249 2.063
% 5,0 9,3 18,3 0,3 0,1 0,5
65 - 69 356.199 19.094 31.592 72.666 1.076 272 2.325
% 5,4 8,9 20,4 0,3 0,1 0,7
70 - 74 170.370 10.079 14.169 37.254 661 155 1.675
% 5,9 8,3 21,9 0,4 0,1 1,0
75-79 83.003 5.321 6.437 18.162 332 92 1.159
% 6,4 7,8 21,9 0,4 0,1 1,4
> 79 28.643 1.963 2.020 6.014 110 42 615
% 6,9 7,1 21,0 0,4 0,1 2,1
total 1.346.121 70.872 122.134 254.766 3.798 954 8.846
% 100 5,3 9,1 18,9 0,3 0,1 0,7

* Hierarchy: Other < Hyperplastic polyp < Other adenoma < Adenoma with high-grade
dysplasia < Tis < Carcinoma

In several studies on the prevention of colorectal cancer, particular attention was paid to
what are referred to as "advanced adenomas", which can be defined as adenomas
>1 cm, adenomas with a villous component, adenomas with high-grade dysplasia, in-
cluding in situ carcinomas (and additionally invasive carcinomas by some authors), since
they are assumed to have a greater tendency to progress to the point of manifest colo-
rectal cancer. The prevalence of advanced adenomas in various colonoscopy studies
was between 3 and 15%, these adenomas likewise occurring more frequently in men and
in elderly patients.



Table 4: Advanced Adenomas

Data basis: Scientific Monitoring of Screening Colonoscopy
Data for 2003 - 2005 EA

age group . advanced female advanced advanced
male patients . total

(years) adenomas patients adenomas adenomas

55 - 59 109.367 7.408 179.202 6.438 288.569 13.846
% 6,3 3,5 4,6

60 - 64 160.471 13.460 225.581 10.300 386.052 23.760
% 7,7 4,4 5,8

65 - 69 148.154 13.828 187.109 9.859 335.263 23.687
% 8,5 5,0 6,6

70 - 74 73.374 7.554 85.466 5.435 158.840 12.989
% 9,3 6,0 7,6

75-79 34.110 3.664 42.810 3.082 76.920 6.746
% 9,7 6,7 8,1

> 79 10.887 1.112 15.637 1.210 26.524 2.322
% 9,3 7,2 8,0

total 536.363 47.026 735.805 36.324 1.272.168 83.350
% 100 8,1 100 4,7 100 6,1

The prevalence of advanced adenomas in various colonoscopy studies was between 3
and 15%, these adenomas likewise occurring more frequently in men and generally in
higher age groups.

Advanced adenomas were found in 83,350 persons, or 6.1 % of all patients undergoing
screening colonoscopy. Advanced adenomas are more common in men than in women
(8.1 % of the men, 4.7 % of the women), the prevalence increasing with age (Table 4).

4.5 Diagnoses

The following table shows age and sex-differentiated diagnoses. As can be seen from
these stratificated results, the frequency of precursor lesions and carcinomas inclines in
age and in every age group there is a higher risk for males being affected from these le-
sions. About a quarter of male screenees and 16% of female patients show an adenoma.

In the three years period 13,297 new cases of carcinoma were diagnosed (0.9 % of all
colonoscopies). Colon and rectal carcinoma were more than twice detected in male
(0.5%/0.9%) than in female patients (0.2%/0.4%).



Table 5: Diagnoses by age groups and sex

Data basis: Scientific Monitoring of Screening Colonoscopy

Data for 2003 - 2005 E=3

age group

ulcerative

carcinoma of

carcinoma of

(years) patients other colitis polyps adenomas the rectum the colon
males
55 - 59 133.032 24.378 545 23.596 28.613 381 647
% 18,3 0,4 17,7 21,5 0,3 0,5
60 - 64 179.272 35.852 677 31.948 45.039 771 1.235
% 20,0 0,4 17,8 25,1 0,4 0,7
65 - 69 174.478 39.426 668 30.511 47.508 828 1.637
% 22,6 0,4 17,5 # 0,5 0,9
70 - 74 88.850 22.836 427 15.393 24.912 639 1.243
% 25,7 0,5 17,3 28,0 0,7 1,4
75-79 41.855 11.831 221 6.846 11.811 330 867
% 28,3 0,5 16,4 28,2 0,8 2,1
> 79 13.367 3.922 72 2.006 3.585 171 354
% 29,3 0,5 15,0 26,8 1,3 2,6
total 630.854 138.245 2.610 110.300 161.468 3.120 5.983
% 100 21,9 0,4 17,5 25,6 0,5 0,9
females
55 - 59 205.777 37.036 614 26.484 25.731 198 435
% 18,0 0,3 12,9 12,5 0,1 0,2
60 - 64 233.305 49.270 708 30.748 35.334 384 662
% 21,1 0,3 13,2 15,1 0,2 0,3
65 - 69 207.020 52.619 758 27.531 35.617 432 883
% 25,4 0,4 13,3 17,2 0,2 0,4
70 - 74 97.034 29.136 459 12.842 18.753 302 669
% 30,0 0,5 13,2 19,3 0,3 0,7
75-79 45.892 16.452 265 6.499 9.873 224 550
% 35,8 0,6 14,2 21,5 0,5 1,2
> 79 18.843 6.480 116 2.505 3.853 168 338
% 34,4 0,6 13,3 20,4 0,9 1,8
total 807.871 190.993 2.920 106.609 129.161 1.708 3.537
% 100 23,6 0,4 13,2 16,0 0,2 0,4
total
55 - 59 338.809 61.414 1.159 50.080 54.344 579 1.082
% 18,1 0,3 14,8 16,0 0,2 0,3
60 - 64 412.577 85.122 1.385 62.696 80.373 1.155 1.897
% 20,6 0,3 15,2 19,5 0,3 0,5
65 - 69 381.498 92.045 1.426 58.042 83.125 1.260 2.520
% 24,1 0,4 15,2 21,8 0,3 0,7
70 - 74 185.884 51.972 886 28.235 43.665 941 1.912
% 28,0 0,5 15,2 23,5 0,5 1,0
75-79 87.747 28.283 486 13.345 21.684 554 1.417
% 32,2 0,6 15,2 24,7 0,6 1,6
> 79 32.210 10.402 188 4.511 7.438 339 692
% 32,3 0,6 14,0 23,1 1,1 2,1
total 1.438.725 329.238 5.530 216.909 290.629 4.828 9.520
% 100 22,9 0,4 15,1 20,2 0,3 0,7

The discovery of colorectal carcinomas in an early stage, and of precursors, is one of the
most important objectives of screening colonoscopy.

Carcinomas were determined in 0.5 to 6% of participants in screening studies, usually
being diagnosed in the favourable Dukes A stage (Winawer 1993b, Lieberman 2001, Be-

tes 2003, Bond 2000).

So far, only few reference data are available from other countries concerning the diag-
nostic yield of screening colonoscopies. It can be seen from a recent review paper that
adenomas are found in roughly 20 - 41% of the screened persons, advanced adenomas
in 4 - 12.5%, and carcinomas in 0.6 - 3.3% (Table 6).



Table 6: Diagnostic yield in studies on the use of

screening colonoscopies in other

countries*
Advanced

Authors Year Patients (n) adenomas Adenomas Carcinomas
Johnson (USA) 1990 89 Unknown 21 (24%) 0
Liebermann (USA) 1991 105 Unknown 43 (41%) 1 (1%)
Rex (USA) 1993 496 Unknown 128 (26%) 3 (0.6%)
Liebermann (USA) 2000 3,196 329 (10.5%) 1,141 (31.5%) 30 (1%)
Imperiale (USA) 2000 1,994 99 (5%) 453 (23%) 12 (0.6%)
Sung (China) 2003 505 63 (12.5%) 102 (20%) 4 (0.7%)
Erasme (Belgium) 2004 555 46 (8%) 132 (24%) 4 (0.7%)
Okamoto (Japan) 2005 6,178 227 (4%) Unknown 207 (3.3%)
Total 13,118 6% 29% 2%

*: According to Schapira M, Adler M, 2005

The high rate of carcinomas in the Japanese study is surprising, being substantially
higher than that in other studies. To understand the figures, it must be pointed out that
the persons examined also included numerous patients with clarification indications or
undergoing check-ups following polypectomy, meaning that this was not a screening
population in the strict sense.

4.6. Carcinoma diagnoses and stage distribution
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According to the literature review on occult blood test studies by Pignone et al. (2002),
colorectal carcinomas in a localised stage are detected in 35 - 40% of affected patients,
metastatic spread into the regional lymph nodes having occurred in 35 - 40%, and distant
metastases being diagnosed in 20 - 25%.

In a British large-scale, randomised, controlled study on the effectiveness of screening
sigmoidoscopy, 62% of the patients with discovered carcinomas were in the Dukes A
stage.

Owing to the rare occurrence of colorectal carcinoma findings in the asymptomatic popu-
lation, only very large studies provide reliable information regarding the distribution of the
stages of carcinomas discovered by a screening examination (FOBT, sigmoidoscopy,
colonoscopy). On the whole, a shift towards more favourable stages of the carcinomas
discovered is expected after a lengthy duration of a screening programme.

The routine form for colonoscopy also permits the presentation of OP findings for patients
with a colorectal carcinoma, provided that this information is communicated promptly be-
fore the documentation form is submitted to the responsible Regional Association of SHI-
Accredited Physicians.

However, physicians working in the field of gastroenterology often do not receive this in-
formation at all, or only after a substantial delay, since the hospitals usually inform only
the respective family doctor of the outcome of the surgical measures and postoperative
staging, and these findings are frequently not forwarded to the specialists.

Ultimately, not all in cases did the routine forms contain completely analysable data on
tumour size, lymph node involvement or distant metastases. As a result of the follow-up
survey by the ZI, however, it was ultimately possible to obtain important data on the se-
verity of the tumour findings for approximately 6,571 carcinoma diagnoses, resulting in a



far more reliable estimate of the stage distribution than on the basis of the fully completed
routine forms alone.

The great majority of carcinomas for which data are available regarding tumour size,
lymph node status and metastatic spread are discovered in an early tumour stage.

Since full data are unfortunately missing in many cases, a complete stage distribution
based on UICC criteria can only be described for a subgroup (n: 6,571) of the patients,
including the data from the follow-up survey. According to this distribution, 46.8 % of the
patients show stage UICC |, 22.6 % of patients being in stage UICC II. Relatively unfa-
vourable stages in terms of the prognosis are found in 21.2 % (UICC 1ll) and 9.4 % (UICC
IV) of the patients (Table 7).

Table

7: UICC Grading of screening detected carcino  mas

Data basis: Scientific Monitoring of Screening Colonoscopy
Data for 2003 - 2005 E6

age group uicC | uiCcC Il uICC Il uIcC IV all
(years)
total
55 - 59 387 162 168 65 782
% 49,5 20,7 215 83 100,0
60 - 64 772 290 340 138 1.540
% 50,1 188 22,1 9,0 100,0
65 - 69 847 400 366 168 1.781
% 47,6 225 20,6 9,4 100,0
70 - 74 583 306 290 106 1.285
% 45,4 23,8 22,6 8,2 100,0
75-79 325 220 154 98 797
% 40,8 27,6 19,3 12,3 100,0
> 79 159 104 78 45 386
% 41,2 26,9 20,2 11,7 100,0
total 3.073 1.482 1.396 620 6.571
% 46,8 22,6 21,2 9.4 100,0

4.7. Further measures

According to the common national and international guidelines, patients in whom no
pathological findings are established in the framework of screening colonoscopy, or in
whom only single, small hyperplastic polyps are diagnosed, do not need a renewed
screening examination for colorectal cancer for the next 10 years. The probability of a
neoplasia developing in the colon within this period is considered to be low in persons
who remain uneventful in terms of colorectal symptoms (Winawer 2003, Schmiegel et al.
2005).

On the other hand, since patients with adenomas are subject to a higher risk of colorectal
cancer, the latest guidelines recommend more frequent endoscopic check-ups at inter-
vals of three to five years in patients with such findings.

11



4.8. Safety of screening colonoscopy

Complications must be expected to occur when performing colonoscopies. The state-
ments regarding the frequency of these side-effects vary greatly in the literature, and this
variation can only be partly explained by the composition of the patient populations exam-
ined.

In a systematic review on colorectal screening published in 2002, Pignone et al. de-
scribed studies on the complication rates of diagnostic or therapeutic colonoscopies, al-
though the majority of them did not relate to a screening setting. In addition, the indica-
tions were not uniform, and, in some cases, the studies did not distinguish between
purely diagnostic and therapeutic colonoscopies. Outside the framework of screening
studies, the publication indicates a perforation rate in the range from 0.03 - 0.61% for di-
agnostic colonoscopy. When performing polypectomies, perforation must be expected in
0.07 - 0.72% of cases, and bleeding in 0.2 - 2.7% of cases. The incidence of fatal compli-
cations is between 0.4 and 6/10,000.

The following table shows the frequency of documented complications in screening
colonoscopies in Germany.

Table 8: Reported complications of screening colono scopies

Data basis: Scientific Monitoring of Screening Colonoscopy
Data for 2003 - 2005 E51

age group patients patieqts With bleeding perforation cardiopulmonal ot.her.
(years) complications complications complications
55 — 59 300.649 626 395 47 158 29
per 1.000 2,1 1,3 0,2 0,1 0,0
60 — 64 406.256 1101 675 74 308 49
per 1.000 2,7 1,7 0,2 0,1 0,1
65 — 69 355.466 1251 736 78 408 39
per 1.000 3,5 2,1 0,2 0,1 0,1
70— 74 169.985 657 357 61 224 16
per 1.000 3,9 2,1 0,4 0,1 0,1
75-79 82.766 394 199 35 144 18
per 1.000 4,8 2,4 0,4 0,2 0,2
> 79 28.545 143 71 9 58 5
per 1.000 5,0 2,5 0,3 0,2 0,2
total 1.343.667 4.189 2.443 305 1.301 157
per 1.000 3,1 1,8 0,2 1,0 0,1

Referred to all screening colonoscopies documented in 2003 - 2005, 4,189 complications
were documented, and in most cases were confirmed by the follow-up survey data. Ac-
cording to the figures, a complication occurred in a total of 3.1 per 1,000 patients under-
going colonoscopy. The predominant complication was bleeding (2,443 patients,
1.8/1,000), followed by cardiopulmonary events (1,301 patients, 1.0/1,000). Perforations
occurred in 305 patients (0.2/1,000).

However the majority of bleeding episodes could be managed during the exam and only
16% of patients with a bleeding episode patients required hospitalisation.
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5. Conclusion

Our study shows that a nationwide screening colonoscopy program is feasible and can
be well organized. Several screening trials have shown that colonoscopy will detect a sig-
nificant number of neoplasia and is a fairly safe procedure. However these studies only
included a limited number of participants and only involved a small number of highly
skilled endoscopists.

To our knowledge the cross-sectional study reported here with results of 1.45 Mio
screening colonoscopies performed in Germany during the first three years represents
the largest data collection on screening colonoscopies worldwide. It included data from
more than 2,200 endoscopy pratices throughout Germany.

The results show that a nationwide screening program can achieve a low complication
rate of 0.3% provided high endoscopy quality is performed. Several measures were un-
dertaken to ensure high quality colonoscopy for the German program. Only endoscopists
who had performed more than 200 colonoscopies and 50 polypectomies are qualified for
the program. Only complete colonoscopies were reimbursed unless the patient was
found to have a stenosis or inflammatory bowel disease. Cecal intubation had to be foto-
documentated for every colonoscopy. As expected the complication rate was higher for
colonoscopies with polypectomy than for diagnostic colonoscopies. In diagnostic colono-
scopies cardiopulmonary events were the most common complication reported. As in
other studies in patients with polypectomy bleeding was the most common adverse event
reported.

About 305 perforations were recorded overall (0.02%). Compared to the perforation rates
in the overview by Pignone et al. (0.03-0.61%) for diagnostic colonoscopies and 0.07-
0.72% for polypectomies) the observed perforation rate is low. The two screening studies
by Lieberman et al. and Imperiale et al. reported perforation rates of 0 and 0.05% but
only included 3,121 and 1,994 study subjects respectively. In both studies no fatalities
occurred whereas in our group 6 patients died. Compared to the data presented by Pig-
none with reported fatality rates of 0.37 and 6/10.000 the rate in our study was much
lower. As the documentation form of the study is generally filled out immediately after the
exam any complication occurring after the patient has left the practice might have been
missed thus resulting in an artificially low complication rate. However patients usually
contact the endoscopist in case of problems and in case of serious complications requir-
ing admission to hospital the endoscopist is informed about this later on. Still we cannot
rule out missing some of the complications.

Adenomas were detected in 18% with a significantly higher detection rate for men
(23.2%) than for women (14.2%). This higher adenoma incidence for men is in line with
previous reports from other smaller endoscopic studies. The rate of advanced adenomas
is of special interest as these lesions bear an increased risk of progressing into cancer.
Like previous studies have shown the rate was strongly age-dependent and varies by
sex. The incidence is about of 4.7% of female and 8.1% of male patients (Table 4).

Invasive cancer was found in 13,297 patients (0.9%). The CRC-incidence was 1.3% for
men and 0.6% for women. This is in line with data from other smaller screening colono-
scopy studies. Lieberman et al. reported a similar incidence of 1.0% among the 3,121
study subjects, but the study group consisted nearly entirely of men with a known higher
CRC-incidence and also contained a significant amount of study subjects with an in-
creased CRC-risk.

13
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The majority of cancers (69,4%) with available information about stage at diagnosis were
localized (UICC I/ll) (Table 7). This compares favourably to data from a regional cancer
registry data in Germany, where about only 45.0 - 49.0% of patients presented with local-
ized tumors (UICC I/ll). The results in our study group even expand the findings of the UK
sigmoidoscopy study where 140 cancers were diagnosed, 73.6% in UICC stages | or II.

Any screening method will only have a measurable effect on CRC-related mortality if it is
widely accepted by the entitled population. It is estimated that in the US 40.4% of people
50 years of age and older have undergone CRC-screening within recommended inter-
vals. 38.7% of this age group report having had a sigmoidoscopy or colonoscopy within
the last 5 years. The participation rate in the first three years of the new colonoscopy
screening program in Germany was low. As shown about 10% of all eligible women and
8.8% of men respectively underwent a screening colonoscopy. However one has to con-
sider that this test is only offered every 10 years so that if the participation rates remained
at the current level this would translate for the age group 55 to 75 into roughly 30% over
10 years respectively. For the UK trial using a single screening sigmoidoscopy compli-
ance was 39% overall. However in this study an invitation was sent to all participants.
This has not been part of the CRC-screening program in Germany because of the huge
number of persons involved (> 22 million) and privacy issues. Instead eligible patients are
informed about the possible screening methods by their practitioners. Additionally several
public campaigns were launched to inform about the new national screening program. To
achieve a relevant reduction of CRC-mortality and —incidence a compliance rate of at
least 20 to 25% seems necessary.

Our study has certain limitations. From reimbursement data it can be calculated that ap-
proximately 1,7 Mio. screening colonoscopies were performed during this time i.e. data
are available on 85% of all screening colonoscopies. Some of the Regional Associations
of Statutory Health Insurance Physicians that collect the paper forms had not processed
and sent all their data on to the Central Institute especially in the first year.

We were able to obtain complete data on TNM-stage of 47% of all CRC-cases. This is
due to documentation modalities and privacy issues. The paper documentation form con-
tains space for the TNM-stage. However the form has to be filled out by the performing
endoscopists in their private practices. The endoscopists often do not get any information
from the hospital about the results of surgery. All endoscopists with patients with missing
CRC-stages were individually contacted to get a list with TNM-stages as complete as
possible. Privacy laws did not allow us to directly contact patients or their general practi-
tioners.

In summary a national screening program is feasible and will detect a significant number
of adenomas and carcinomas thus confirming the results of smaller studies. More than
two-thirds of the carcinomas were stages UICC | + Il with a good prognosis. Colonoscopy
screening was found to be a generally safe procedure with a low complication rate. Par-
ticipation rates were low and need to be improved. The effect of the screening program
on CRC-mortality and incidence will only become apparent after a longer follow-up.

This study was funded by the National Association of Statutory Health Insurance Physi-
cians and the National Health Insurance Funds.



We are indebted to all endoscopists performing screening colonoscopies in 2003 for pro-
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about their patients.

L. Altenhofen and G. Brenner wrote the manuscript. L. Altenhofen was responsible for
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data.

The authors do not have any conflicts of interests.

6. Key points

Screening colonoscopy was introduced in the year 2003 in Germany for insured
people of social health insurance companies, starting at the age of 55.

During the three years-period 2003 — 2005, 1.7 million people participated in the
screening colonoscopy.

The participation rate of 3 years is 8.8 % for men and 10.3 % for women in the
age group of 55 — 74 years.

Considering that screening colonoscopy can be accessed every 10 years, ex-
pected participation rate is 30 %.

Findings of polyps/adenomas are detected by every third patient.

The detection rate of rectum or colon carcinoma is 0.8 %, included additional
surveys for screen detected cases.

Nearly 70 % of the carcinomas are detected in an early stage.
The rate of complications is low (3.1 per 1,000 screenees)

Colorectal cancer is a type of cancer whose development can largely be pre-
vented if colorectal polyps and adenomas are detected at an early stage and re-
moved before they degenerate.

The acceptance of the population has to be improved.
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10002 Musterstadt

Feedback Report

on screening colonoscopy

(Sample Report)
Period covered by the report: Year 2005

Compiled on behalf of the National Association of
SHIl-accredited Physicians and the National
Organisation for the Statuatory Health Insurance
(SHI) Funds

Central Research Institute of Ambulatory Health Care
in the Federal Republic of Germany
Herbert-Lewin-Platz 3

D - 10623 Berlin

Tel.: (+49) 30 — 40 05 24 05

Fax: (+49) 30 — 39 49 37 39

E-mail: laltenhofen@kbv.de




Dear Ladies and Gentlemen

In addition to the scientific evaluation of documen tation on screening colonoscopy by
the Central Research Institute, the parties of the contract (National Association of SHI-
accredited Physicians and the Organisation for the Statuatory Health Insurance Funds)
have agreed on accompanying measures to promote qudity in the form of regular
feedback reports to doctors (including at least 10 screening colonoscopies per year).

The aim of this report is to provide you with an ov erall view of your patients’
documented data and on national data available (2005) as regards the key parameters
for assessing the efficacy of screening colonoscopy To this end, on the following pages,
we have outlined the evaluations relating to the acceptance of early diagnosis of
colonoscopy, the prevalence of detected adenoma and carcinoma, subsequent
procedures and the safety of screening colonoscopy.

The data analysed in this report take into account the 2005 documentation submitted to
us by the National Association of SHI-accredited Ptysicians and Organisation for the
Statuatory Health Insurance Funds up fo July 2006 and subsequently identified as
“complete” and “error-free”. However, when interpre ting the report, please bear in mind
that some of the documented data providing the basi s for the following evaluations only
reached us after a considerable time delay. /n view of this, it is possible that not all of
the results documented for patients examined in your practice during the period covered
by the study are taken into account in the analyses.

The staging of the diagnosed carcinoma and the safety of the examination are
particularly important in addition to the frequency of advanced adenomas and their
complete removal in order to assess the intestinal carcinoma screening program using
colonoscopy.

We have recently written again to all practices that, based on the records submitted to
us, have confirmed diagnosis of colorectal carcinoma or complications within the scope
of the examination. We have requested that the dia gnosis and complications be
checked and additional information supplied. Most of the doctors have already replied,
thus enabling us to supplement any missing TNM data for carcinoma patients who have
undergone surgery or to have a better assessment of the severity and extent of the
complications. If you were involved in our follow-u p survey and have already responded,
we would /ike to take this opportunity to thank you for you r co-operation.

This report has been compiled electronically and should be continuously optimised.
Please contact us if you have any comments or questions relating to the contents of this
report:

Dr. Lutz Altenhofen

Central Research Institute of Ambulatory Health Care in the Federal Republic of
Germany

Herbert-Lewin-Platz 3 D - 10623 Berlin

Tel.: (+49) 30 — 40 05 24 05

Fax: (+49) 30 — 39 49 37 39 E-mail:laltenhofen@kbv. de
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1. Introduction

Approximately 70,000 people develop colorectal cardnoma and 29,000 die from
the sequelae of intestinal carcinoma in Germany every year. In both men and

women, colorectal carcinoma is thus the second main carcinoma-related cause of
death and the second most common form in newly diagnosed cases of
carcinoma. Compared with disease rates in other EU countries, the incidence of
colorectal carcinoma in women (in Germany) is the highest recorded in Europe
whereas in men the fourth place in the European incidence rates'.

Following many encouraging results in international studies on the prevention of
intestinal carcinoma by means of endoscopy (sigmoidoscopy and colonoscopy),
in October 2002, the Federal Committee of SHI-Phystcians and the Stuatory
Health Insurance Funds introduced the option of performing colonoscopy in
patients over 55 years of age with statutory health insurance to facilitate the
early detection of intestinal carcinoma® After the USA (Medicare), Germany is
one of the few countries that, in addition to the e arly diagnosis of intestinal
carcinoma by means of a FOBT (faecal occult blood est) introduced in 1977
offers screening colonoscopy for intestinal carcinoma.

The expectations associated with the introduction of early detection colonoscopy
are, therefore, high. After running the programme f or several years and in view
of adequate acceptance, a marked, population-wide reduction of over 50% is
expected in the incidence and mortality rates of carcinoma®.

In contrast to the faecal occult blood test, only i ndirect, scientific evidence
regarding the reduction in the incidence and mortality rates of intestinal
carcinoma has been available to date for colonoscopy as a preventive measure,
extending to the whole population***. Particular attention is thus paid to the
evaluation of this measure. In this context, it see ms relevant to mention that the
Central Research Institute is funding an observation study in the Saarland to
investigate the efficacy of colonoscopy as a means of preventing deaths due to
colorectal carcinoma. This study is carried out in conjunction with the Saarland
Carcinoma Registry and the German Centre for Senesent Research in
Heidelberg.

Based on the results of international studies, the efficacy of the screening
colonoscopy programme essentially depends on 5 crieria:

e acceptance of preventive colonoscopy in justified groups of the population in
conjunction with the development of the existing ea rly diagnosis program
(FOBT)

e acceptance of as many full examinations and pathological findings as
possible, especially in adenomas and carcinomas,

« of as many patients as possible in whom diagnosed polyps/adenoma are
completely removed at the same time,

» safety of screening colonoscopy
» and the appropriateness of subsequent measures.

These aspects in particular are therefore discussedbelow by comparing the data
from the national evaluation on screening colonoscopy with the results of patients
treated in your practice.

Central Research Institute of Ambulatory Health Care in the Federal Republic of Germany E
Berlin, 06.06.2007
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2. Participation in screening colonoscopy

The statistical evaluation of our data:

The Central Research Institute has 506,519 recordsrelating to patients who have
undergone preventive colonoscopy for the year 2005. In 2005, approximately
544,000 screening colonoscopies were performed, so at least during this period
approximately 93% of the screening colonoscopies are covered by the report.
There was thus a substantial improvement in data provision compared with the
previous years.

Based on the procedures carried out and the national “KM6” insurance statistics,
we compiled a cumulative participation rate of the population based on age
group. This estimate reflects in how far the specific age groups have been
covered from the procedure of 2003 to 2005.

Figure 1: Cumulative participation rates in screening
colonoscopies (2003 — 2005)
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National
participation
results O

Participation
of patients
treated in your
practice O

Participation of
patients in your
practice, based on_
age and gender. O

Calculated with reference to the 55-74 vyear-old age group, cumulative
participation rates for women were slightly higher than those recorded for men
over the three years in question, i.e. 2003 to 2005, averaging 10.2% and
8.8% , respectively. An acceptance of 20-30% can be assumed over a 10-year
period based on a similar number of insured patients receiving screening
colonoscopy in subsequent years.

For 2005, we have a total of 954 records relating to patients in your practice
who underwent screening colonoscopy. They form the basis of the evaluation
results subsequently listed for your patients. The age groups in your practice
who underwent colonoscopy are shown in Table 1.

Table 1: Participation of patients in your practice , based on age
and sex (absolute numbers)

Database: Scientific programme for screening colonoscopy; Data for 2005 EA3

Age groups Men Women Total
(in years)
55 -59 90 153 243
60 — 64 112 162 274
65 — 69 123 138 261
70-74 60 67 127
75-179 25 20 45
>=80 3 1 4
Total (%) 413 (43.3 %) 541 (56.7 %) 954

Table 1 shows that 18.4% of the patients were 70 ye ars of age or older. This
confirms that the situation in your practice largel y corresponds to that observed
in all other practices (national average: 22.6%).

Figure 2: Percentages of patients in age groups
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3.

National results on
completeness O

Results recorded in
your practice on full

examinations/range.
e

National results on
sedation/analgesia.
0]

Results recorded in
your practice as
regards sedation/
analgesia. O

National results
and the results of
your practice as
regards sedation/
analgesia. O

Completeness / extent of screening colonoscopy

On the problem of documentation:

No valid evaluation of the data for completeness of the examination is possible
as different ranges other than “caecum” or “ileum” can only be stated in
exceptional cases without jeopardizing the ability to liquidate for services
rendered under preventive colonoscopy.

The statistical evaluation of our data.

Calculated with reference to all 506,519 national examinations, “caecum
reached” and “ileum reached” were recorded in 76.8% and 21.9% of cases,
respectively. (Overall, a full examination was documented in 98.7% of cases.)
Complete colonoscopies as far as the caecum were reorded in 56% to 98% of
cases in the international literature. The mean range was between
approximately 80-98% within the screening setting *>%.

In the examinations conducted in your practice, a f ull colonoscopy (i.e. at least
as far as the caecum) was recorded in 99.9% of cases.

Sedation / analgesia in colonoscopy

Background:

In Germany, sedation/analgesia is administered during most colonoscopies.

The statistical evaluation of our data.

According to the national data, sedation/analgesia is practicised in 86.4% of all
early diagnosis colonoscopies.

A percentage of 88.6% is recorded in your practice.

An age-related illustration of national examinations and the examinations carried
out in your practice is shown in the following figu ra and table.

ration in

Table 2: Frequency of sedation / analgesia administ

colonoscopy patients (absolute numbers)

Database: Scientific programme for screening colonoscopy; Data for 2005 Ed

Age groups (in years) National results Results recorded in your practice
55 -69 338,232 684
70 and older 99,003 161
Total 437,672 845

Central Research Institute of Ambulatory Health Care in the Federal Republic of Germany
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Figure 3: Sedation administration in patients accor ding to
age groups and sex (%)
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5. Macroscopic polyps / adenoma findings

Background:

Colorectal polyps increase with age in a large number of people aged 50 and
over. Approximately 70% of polyps are adenocarcinomas with the adenoma-
carcinoma-sequence hypothesis developing in over 8% of all colorectal
carcinomas. 70-85% of adenomas are classified as tubular, 10-25% as
tubulovillous and <5% as villous %. According to study results, adenoma develops
as from the age of 50 in approximately 25-50% of al | asymptomatic subjects. A
polyp or adenoma is thus almost twice as common in elderly men as in women?%.

On the problem of documentation:

As hardly any difference between non-neoplastic and neoplastic polyps can be
detected on macroscopic examination, the “polyp” and “adenoma” categories in
the documentation are summarized under “polyps” and/or “adenomas” in the
evaluation. Table 3 shows the overall, age-related frequency in terms of findings,
and Table 4 highlights a differentiation between th e number and size of polyps
and adenomas detected in your practice patients compared with the national
results.

Central Research Institute of Ambulatory Health Care in the Federal Republic of Germany E
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National and your
results on the
macroscopic
detection of polyps/
adenomas. O

The statistical evaluation of our data:

Table 3:

Macroscopic polyp- / adenoma findings acco

age groups* (absolute numbers)

rding to

Database: Scientific programme for screening colonoscopy Data for 2005 EA3

National results Results recorded in your practice
Age groups
(in years) Men Women Men Women
55 -69 66,284 57,455 195 222
70 and older 21,397 17,664 55 41
Total 87,740 75,177 250 263

*Since no distinction between polyps and adenomas can be made on macroscopic examination, positive data
were summarised under one category: “Polyp and/or adenoma”.

Figure 4: Patients with macroscopic polyps- / adeno

ma

findings according to age groups and gender (as a %

National and your
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Table 4:

Number and size of polyps / adenoma findin

gs*

Database: Scientific programme for screening colonoscopy; Data for 2005 E

National results Results recorded in|Results recor@ed in
(as a %) your praptlce your practice
(absolute figures) (as a %)

Polyp count
1 polyp 18.5 234 24.5
2 — 4 polyps 11.8 231 24.2
> 4 polyps 1.9 48 5.0

Polyp size

<0.5cm 15.1 279 29.2
05-1cm 115 182 19.1
1-3cm 4.5 47 4.9
>3cm 0.9 5 0.5

*Since no distinction between polyps and adenomas can be made on macroscopic examination,
positive data were summarised under one category: “Polyp and/or adenoma”.

Central Research Institute of Ambulatory Health Care in the Federal Republic of Germany
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6.

National and your
results as regards
to the incidence of
polypectomies. O

55 - 69 Jahre

Frequency and quality of polypectomy procedures

Background:

The complete removal of polyps detected on colonoscopy is the decisive factor
for the protective effect of intestinal carcinoma p rophylaxis. Small, multiple
lesions and, in all probability, only hyperplastic, rectosigmoidal lesions, which can
remain in situ given the absence of any degeneration, prove an exception to the
rule. In some circumstances, however, large, sessile adenomas can only be
surgically removed. Whenever possible, over 95% of the removed polyps should
be made available for histological analysis®.

The statistical evaluation of our data:

Table 5 shows the frequency of polypectomies based on national data compared
with your practice findings. The polyp/adenoma distribution that occurs in
varying frequency in men and women in both of the a ge groups listed here is
clearly reflected in the distribution of polypectom ies carried out.

Table 5:

Patients having undergone polypectomies, according
to gender and age groups (absolute numbers)

Database: Scientific programme for screening colonoscopy; Data for 2005 EA3

Age groups (in years) National results Results recorded in your practice
Men Women Men Women
55 — 69 56,195 47,842 193 220
70 years and 17,826 14,654 54 4
older
Total 74,071 62,551 247 261
Figure 5: Patients having undergone polypectomies,

according to gender and age groups (%)
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The extent to which any existing adenomas/polyps may be completely removed
is investigated below. The results recorded in your practice differ in terms of

polyp morphology and size in comparison with the national data in Table 6.

Central Research Institute of Ambulatory Health Care in the Federal Republic of Germany
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National and practice
results of polypectomy
rates according to
polyp size and
morphology. O

National and practice
results of histological
findings O

National and practice
results on
adenomas O

Table

6: Polypectomy based on polyp size and morphology*

Database: Scientific programme for screening colonoscopy; Data for 2005 Ed

National results

Results recorded in your practice

Cases with data relating
to polyp morphology and
positive/negative
responses regarding

Percentage of
patients whose
polyps were

completely removed

Cases with data relating
to polyp morphology and
positive/negative
responses regarding

Proportion of patients
whose polyps were
completely removed:

(%)
complete removal (%): complete removal.

Form
sessile 48,464 92.6 454 96.9
pediculated 18,227 91.2 43 95.3
flat 10,059 84.8 1 100.0

Size
<0.5cm 35,722 93.5 270 98.1
05-1cm 32,102 94.9 178 96.6
1-3cm 15,688 85.0 45 93.3
>3cm 3,070 49.5 5 60.0

*: Only single diagnoses were taken into account as the diagnosis to which “complete removal” data refer
cannot be confirmed in multiple diagnoses. Explanation: 6 cases with information lacks were not taken into

account.

Histological findings

The statistical evaluation of our data:

Table 7 gives an overview of the frequency of respective histological findings
relating to the national evaluation and examination s conducted in your practice.

Table 7:

Patients with histological findings

Database: Scientific programme for screening colonoscopy; Data for 2005 E

O Results recor_ded in your
practice
0,
Tl | hinatons | T | exammiatons
Patients with histological findings
Other 22,143 5.7 78 8.2
Hyperplastic, intestinal
polyps 35,412 11.0 331 34.7
Adenoma(s) * overall 52,132 20.4 325 34.1
tubular 45,573 79.4 311 95.7
) tubulovillous 15,404 17.5 13 4.0
Of which: villous 1,284 1.3 1 0.3
With severe 1,858 18 0 0.0
dysplasia
Tis 387 0.1 0 0.0
carcinoma 3,690 0.8 0 0.0

* Implausible findings (multiple data) were disregarded. Explanation: 357 cases with information lacks were not

taken into account.

Overall, adenomas were detected on histological examination in 25.9%
men and in 16.0% of all women examined throughout Germany.

of all

Central Research Institute of Ambulatory Health Care in the Federal Republic of Germany

Berlin, 06.06.2007

Z;



-Page 9 -

National and practice
resultson
carcinoma O

In your practice, this applies to 40.9% of the men and 28.8% of the women
examined.

Overall, colorectal carcinoma was confirmed on histological examination in 1.0%
of all men and in 0.6% of all women examined throughout Germany.

A total of 0 patients (O men and 0 women ) were affected in your practice.
This is to say that in all 4 cases of newly diagnosed colorectal carcinoma of your
patients specific histological findings were missed on the documentation sheets.

Background:

In several studies on intestinal carcinoma prophylaxis, particular attention was
paid to so-called “advanced adenomas” (defined as adenomas > 1 cm,
adenomas with villous components, adenomas with severe dysplasia including in-
situ carcinomas (HGD) as well as invasive carcinoma discussed in the work of
many authors) as these adenomas have a greater tendency to develop into
manifest, intestinal carcinoma. The prevalence of these “advanced adenomas”,
which develop more frequently in men and in older a ge groups, was recorded as
3% to 15% ***" in various colonoscopy studies.

In a recently published Polish colonoscopy study”® on 50,000 patients aged 40 to
69, 7,9% of the men and 4,3% of the women show adva nced adenomas.

The Polish authors evaluate, on the basis of ascertained frequency according to
groups of age and gender, specific ‘Numbers Neededto Screen’ (NNS), in order
to determine the number of persons to be screened b efore identifying at least
one person to exhibit an ‘advanced adenoma’. The NNS are located in the gropus
of age in men between 23 and 10, and in women betwe en 36 and 18.

NNS for the identification of 'advanced adenoma’ can be also evaluated for
screening colonoscopy in a similar range for Germary. These NNS reach with
men values between 16.6 (55-59 of age) and 11.8 (80 years and older) and with
women between 31.6 and 15.7.

This means for instance, that at least 17 men from the younger group of age
would be offered a screening colonoscopy, in order to identify one patient with
an advanced adenoma. With women, it is the older group of age (70-74 years)
to be offered, in oder to achieve a similar diagnostic effect.
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Figure 6:
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The statistical evaluation of our data.

All of your patients and their corresponding findin gs are compared against the
national results in Table 8. This group of patients should be the one to draw the
most effect from this preventive measure.

Table 8: Patients with ,advanced adenomas*
Database: Scientific programme for screening colonoscopy; Data for 2005 E3
Advanced Adenoma of all Results recorded in your practice (absolute numbers and %)
Age groups | patients undergoing screening
(in years) colonoscopy throughout Men Women Total
Germany (%)
National and practice Men Women Total absolute % absolute % absolute %
results as regards 55-69 | 8.2 45 6.1 25 7.7 14 3.1 39 5.0
advanced adenomas O 1767 4 oider| 9.9 6.6 8.1 7 8.0 6 6.8 13 7.4
Total 8.6 5.0 6.6 32 7.7 20 3.7 52 5.5

Explanation: 426 cases with information lacks were not taken into account.
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8. Diagnosis of carcinoma and staging in carcinoma patient S

Background.:

Based on the study results regarding screening for intestinal carcinoma (by
FOBT, sigmoidoscopy or colonoscopy), carcinoma wasdetected in 0.5 to 6% of
patients. The prognosis of a large proportion of th ese carcinomas could be
diagnosed as favourable in these studies according to the UICC-I or Dukes A
staging system?*%’,

The statistical evaluation of our data.

In 2005, 4,506 out of a total of 506,519 patients were diagnosed with
carcinoma in Germany. Colon carcinoma was diagnosed in2,701 cases and
rectal carcinoma in 1,569 cases. 38 patients were diagnosed with both colon Ca
and rectal Ca. The anatomical region was not specified in 198 cases. Complete
TMN-staging data were available for 2.757 of these patients. In conjunction

with the aforementioned international results, stage distribution with a

favourable prognosis was recorded for the carcinomas detected (Figure 7).

Figure 7: Stage distribution in carcinoma patients
(as a %)
UICC IV UICC |
10,9% 44,3%

uICC Il
21,6%
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N (2005) = 2.757
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National results of
stage distribution in
colorectal carcinoma
o

Your results regarding
carcinoma diagnosis
and stage distribution
(o]

9.

According to the German Cancer Registries patients with a newly detected
colorectal carcinoma are 2.5 years (men), respectively 4 years (women) older
than the average age of the screening participants. Specifically, men are
diagnosed through screening colonoscopy one year bdore the expected clinical
cancer diagnosis and women six years prior to it. This difference in respect to the
average diagnosis age shows earlier detection of the carcinoma by screening.

In 507 patients, a neoplasm could be completely removed during colonoscopy by,
polypectomy in healthy patients. After classifying the fully documented,
colorectal carcinomas according to the UICC categores, approximately 68.1% of
all carcinomas detected during early detection diagnosis were given a favourable
prognosis (UICC stages | and Il).

According to the data presented to us, colorectal carcinoma was newly
diagnosed in 4 patients in your practice. These cases are listed once again in
Appendix | . We have complete TNM data for 3 of your patients. As mentioned
before, we would ask you to check this list and sub mit any missing TNM data or
highlight any errors.

Other measures

Background:

Based on recommendations passed at the S3 Colorecth Carcinoma Guideline
Conference 2004°, patients in whom no pathological findings are det ected on
screening colonoscopy or in whom only non-neoplastic polyps are diagnosed, can
wait 10 years before having a second early diagnosis examination. The
probability that patients with no abnormal intestin al symptoms will develop an
intestinal neoplasm during this 10-year period is considered small. In contrast,
patients in whom adenomas are detected and removed within the scope of
screening colonoscopy are at greater risk of developing intestinal carcinoma.
According to the recommendation, colonoscopies shoud be performed more
often in these patients - at intervals of three to five years.

Based on guideline recommendations, patients in whom early colorectal
carcinoma is detected (pT1) do not require surgery provided that the situation is
considered “low-risk” (low malignancy) with simulta neous total lesion removal in
healthy subjects. In this case, strict, repeat colonoscopies are then
recommended (after six, 24 and 60 months). All other carcinomas should be
surgically treated and check-ups performed at intervals of 24 and 60 months.

The statistical evaluation of our data:

Only patients with a single diagnosis and, if necessary, in whom histological
examination proves consistent (adenoma, polyp, Ca.) are listed in Table 9 (which
outlines the measures implemented during the diagnostic procedures) in order to
assess the suitability of the documented measures. Any documentation relating
to patients with several entries under “diagnosis” is excluded. This procedure is
essential since, when several diagnoses are entered it is not clear as to which
entries the documented measures refer.
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National and practice
results on subsequent
procedures depending
on the final diagnosis

Your results regarding
the final diagnosis O

Table 9: Subsequent procedure with unique diagnosis

Database: Scientific programme for screening colonoscopy; Data for 2005 E3

Diagnoses Measures*
i i i Repeat endoscopy
(single diagnosis only) Next colonoscopy following Surgery Further colonoscopy
National in 10 years subsequent medical| recommendation for polyp removal
care
abs. abs. % abs. % abs. % abs. %
Polyp(s) 40,020{ 26,906| 67.2 12,052 30.1 212 0.5 1,450 3.6
Adenom(a) 72,965 11,904 16.3 55,703| 76.3 1,451 2.0 5,867 8.0
Rectal carcinoma 901 10 1.1 136/ 15.1 809 89.8 116] 12.9
Colon carcinoma 1,622 21 1.3 219 135 1,443| 89.0 149 9.2

Check-up (repeat)

Your practice Colonoscopy in 10 |endoscopy following

Surgery

Further colonoscopy

years’ time subsequent medical| recommendation for polyp removal
(single diagnosis only) care
abs. abs. % abs. % abs. % abs. %
Polyp(s) 85| 81 95,3 4 47 0 0.0 0 0.0
Adenom(a) 1 0 0.0 1 10.0 0] 0.0 0] 0.0
Rectal carcinoma q q 0.0 g 0.0 g 0.0 0 0.0
Colon carcinoma g q 0.0 g 0.0 g 0.0 0 0.0

*The measures do not add up to 100% as several measures or even no measures are listed in places.
Explanation: 4 non-valid information.

10. Safety of screening colonoscopy

Background:

Complications are to be anticipated during colonosoopy. Findings regarding the
frequency of these complications vary considerably in the literature.

Most study results regarding complication rates refer to colonoscopies that have
not been carried out in the context of pure screeni ng but due to symptoms and
positive FOBTS, etc. Sigmoidoscopies were carried at and medical history risks
assessed. Since screening colonoscopy is assumed tdoe carried out in subjects
with, on average, a comparatively lower risk profil e, the rates should be lower.
The respective definition of the complications (e.g. time to onset following
colonoscopy, degree of severity) and subjects’ personal details [age, gender and
concomitant disease(s)] should also be taken into account when comparing the
results presented below with published study data.

In 2002, Pignone et al. described complication rates associated with diagnostic or
therapeutic colonoscopies, most of which do not, however, refer to a screening
setting, in a systematic overview of intestinal carcinoma screening studies.
Furthermore, the indications were not uniform and i n the studies, a distinction
was nhot always made between purely diagnostic and therapeutic colonoscopies.
Outside screening studies, the perforation rate ranges from 0.03% to 0.61% on

diagnostic colonoscopy. On carrying out polypectomies, perforation and bleeding
can be anticipated in 0.07% to 0.72% and in 0.2% to 2.67% of cases,
respectively. The mortality rate ranges from 0.37 t o 6/10,000.

In their overview, Pignone et al. describe only two studies that refer to
complication rates in screening colonoscopies performed in asymptomatic
subjects. In one of these studies, 1,994 subjects (50 years of age or over, an
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average of 59.8 years and 58.9% of men) underwent a screening colonoscopy.
No deaths occurred during colonoscopy. Perforationdid occur (0.05%) but could
be managed without surgery. The 3 haemorrhages (0.15%) recorded did not
warrant hospital admission or surgery®. In the second study, 3,121 subjects
(almost exclusively men between 50 and 75 years of age: average age 62.9
years) underwent full colonoscopy. Serious complicaions developed in ten
subjects either during or immediately after examination (0.3%, including 6
patients with bleeding and respectively one patient with stroke, myocardial
infarction, thrombophlebitis and Fournier's gangrene). No deaths occurred in
conjunction with the colonoscopy and there were no perforations®:. In 2002,
Nelson et al.** presented the complications associated with this study. Nine
serious complications appeared. These were assessedas colonoscopy-related
(0.3%). Polypectomy was performed in a total of 1,6 72 patients. All seven
haemorrhages referred to in the publications (one unclear case as regards the
correlation with the colonoscopy procedure) occurred within an interval of up to
16 days after examining patients who had undergone polypectomy. A
complication rate of 0.1% was recorded for a purely diagnostic colonoscopy.
Milder complications included vasovagal reactions n 188 cases (5.4%), transient
oxygen undersaturation in 141 cases (4.4%), mild bl eeding in six cases (0.22%)
and abdominal pain of over 2 hours’ duration in 24 cases (0.8%) and pain that
led to termination of the examination in 29 cases ( 0.9%).

According to subsequent studies carried out in conjunction with screening
colonoscopy, the complication rate is generally below 0.5% (approximately 0.1%
without polypectomy and about 1% with polypectomy) 3.

The statistical evaluation of our data:

1,379 complications were documented for the 506,519 screening colonoscopies
performed. This also takes the follow-up surveys into account. A total of 2.7

patients in every 1,000 undergoing colonoscopy develop a complication. Bleeding
is the primary complication (815 patients, 1.6/1000) followed by

cardiopulmonary events (383 patients, 0.8/1000). Perforations occurred in 133
patients (0.2/1000). Perforations occurred in conju nction with polypectomy in 84

patients and without polypectomy in 49 patients. Ma rkedly fewer complications
were observed in patients who did not undergo polypectomy (1.3/1000)

compared with those in whom polypectomy was perform ed (6.8/1000).

The national results for complication frequency in screening colonoscopy are
summarized in Table 10.

Evaluation of these data suggests that the terms “bleeding” and, above all,
“cardiopulmonary” complication are not standardized and are thus used
differently by the doctors concerned. It should als o be conceded that, not all
complication-related events are in direct, time cor relation with the colonoscopy,
hence a certain under-estimation may be possible.

The overall complication frequency increases with age in colonoscopy patients.
Compared with the youngest age group (55 - 59 years), the complication rate
(2.1/1000) is approximately twice as high (4/1000) in the over 75 year-olds.

Considering all of the numerous variants and monitoring the age of the patients
with polyps, polyp size proves to be the crucial factor in the onset of
complications.
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National results on
complication
frequency. O

Complication
frequency results
recorded in your

Table 10: Complications according to the type of co mplication

Database: Scientific programme for screening colonoscopy; Data for 2005 Ed

per 1000 examinations

s . @ tha/ . Bleeding Perforations Carly g/mgﬂa/y Other
patients complications complications

Total 506,056 2.7 1.6 0.3 0.8 0.1

Cardiopulmonary and bleeding-induced complicationswere mainly treated on an
outpatient basis. 5.9% of the cases presenting with cardiopulmonary
complications, 16.6% of the bleeding-induced cases and 85.2% of the
complications due to perforation were treated in ho spital.

In contrast, based on the information recorded by d octors in the follow-up
surveys, sequelae were documented in only 4.6% of perforations and in 0.2% of
bleedings.

Apparently several carcinoma patients died peri- or postoperatively. Data drawn
from the subsequent survey show 47 patients deceased after such an
intervention. This corresponds to 1,1% of all carci noma diagnoses.

Data drawn from a prospective applied multicentered study®’ on the patient
survival after operative interventions on a colorectal carcinoma, to which
participated 75 hospitals from the new federal states, present a
postinterventional mortality rate (‘during hospital stay’) of 5,7%.

The mortality rate was extremely high for patients with an UICC-state IV. The
multivariate model showed a combination of an emergency surgery with an ASA-
Score of 1V, presented by 19,4% of the deceseased patients and only by 2,4% of
the surviving ones, as predictive for lethality.

Unfortunately, two deaths were also reported in 2005, which occurred in
conjunction with screening colonoscopy (equivalent to a mortality rate of
0.0004% ). These female patients were 78 and 83 years of age when they
underwent the colonoscopy and died from cardiopulmonary complications,
respectively perforation.

4 cases of complications occurred in your practice. These are again listed
separately in Appendix Il (patient numbers). At this point, we would ask yout o

practice. O check these data and inform us of any deviating case facts.
11. Concluding comments
We hope that this report provides you with some int eresting results on the early
diagnosis programme for intestinal carcinoma by means of colonoscopy
screening and that the comparison drawn with your p ractice data is of interest to
you.
If you have any other questions concerning the impl ementation of the screening
colonoscopy, please visit our homepage:
www.zi-Berlin.de
We would be delighted, if you considered supporting our planned pati ent-survey.
Please use herefore the attached facsimile form. The dispatch of the survey
documentation will take place in the 2™ quarter 2007.
Central Research Institute of Ambulatory Health Care in the Federal Republic of Germany E
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Appendix I: Patients diagnosed with carcinoma in your pract

(2005)

Patientnumber
32916

1465

31218

27322

Sex
M

F
M
F

Age
68
68
75
77

Date

06.06.2005
31.05.2005
16.02.2005
21.06.2005

Diagnosis
Colon cancer
Sight unknown
Rectal cancer
Rectal cancer

T
T3
T1
T1
T1

N

N2
NO
NX
NO

ice

M

MO
MO
MX
MO
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Appendix II: Patients with complications in your pr

Patientnumber
34889
11363
31218
34064

Sex

mZ T

Age
61
66
75
71

Date

29.09.2005
02.03.2005
16.02.2005
16.04.2005

Polypektomy
ja

ja

ja

nein

actice (2005)

Complication
Bleeding
Bleeding
Bleeding
Cardiopulmonal
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