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Women with a BRCA mutation are at increased risk for breast and ovarian cancer,
ranging from 30% to 85% in breast cancer and from 15% to 60% in ovarian cancer. The
guidelines recommend that individuals from a family with a known BRCA1/2 (BRCA1l or
2) mutation be considered for testing. Post-test counseling in women with a confirmed
BRCA1/2 mutation includes discussion of risk-reducing mastectomy and/or risk-reducing
salpingo-oophorectomy (RRSO). Counseling for these risk-reducing operations should
include discussion of the extent of cancer risk reduction/protection, risks associated with
operations, breast reconstructive options, management of menopausal symptoms, and
consideration of reproductive desires. It is important to address the psychosocial and
quality-of-life aspects of undergoing risk-reducing operations.

The effectiveness of RRSO in reducing the risk for ovarian cancer in carriers of a
BRCAL1/2 mutation has been demonstrated in a number of studies, which showed an
approximately 80% reduction in the risk for ovarian cancer following RRSO. Presence of
a BRCAL1/2 mutation was associated with detection of clinically occult neoplasms during
RRSO in 4.6% of BRCAL carriers and 3.5% of BRCA2 carriers. The absence of reliable
methods of early detection and the poor prognosis associated with advanced ovarian
cancer have lent support for the performance of RRSO after completion of childbearing
in these women. Furthermore, RRSO is also reported to reduce the risk for breast cancer
in carriers of a BRCA1/2 mutation. This may be associated with decreased hormonal
exposure following removal of the ovaries. A large-scale study found significant
reductions in breast cancer risk of approximately 50% for BRCALl/2 mutation carriers
following RRSO. Additionally, other studies with early-stage breast cancer and a BRCA1/2
mutation showed that RRSO was associated with decreased risk of death from breast
cancer in BRCA1 mutation carriers.

The guidelines recommend RRSO for women with a known BRCA1/2 mutation, typically
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between 35 and 40 years of age for women with a BRCA1 mutation. For women with a
BRCA2 mutation, it is reasonable to delay RRSO for management of ovarian cancer risk
until mid-40’'s since the development of ovarian cancer tends to be later in women with
a BRCA2 mutation. RRSO should only be considered upon completion of childbearing.
Topics that should be addressed include the impact on reproduction, the risk of breast
and ovarian cancer, risks associated with premature menopause, and other medical

issues.
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In patients with early-stage lung cancer, the treatment of choice is operation. If a
complete treatment is possible, the 1l-year survival rate is 90%. In contrast, patients who
present with late-stage lung cancer have poor survival rate; the 1-year survival rate is
30%. Only about 15% of patients with lung cancer are identified while they have an
early-stage lung cancer. That is, most patients with lung cancer present with late stage,
which account for poor survival. Approximately 86% of patients with lung cancer die
within 5 years of diagnosis, making it the leading cause of cancer death.

Numerous conditions must be met to screen effectively for a disease. The two
fundamental conditions are an asymptomatic phase of the disease and availability of an
effective screening test during the asymptomatic phase that would alter the eventual
outcome of the disease.

The role of screening high-risk patients (for example current smoker) for early-stage
lung cancers had been debated. Results of earlier studies using simple chest radiograph
showed that chest radiograph screening does not result in lives saved from lung cancer.
In contrast, a recent research called National Lung Screening Trial (NLST) demonstrated a
significant reduction in lung cancer mortality by using low dose chest computed
tomography (LDCT). As compared with standard computed tomography of the chest,
LDCT used lower doses of radiation, which reduced effective radiation doses by 75%.
53,000 individuals aged 55 to 75 years with a heavy smoking history participated in
NLST. Participants were randomly assigned to simple chest radiograph or LDCT and
screened at baseline with two annual follow-up examinations. The LDCT group had a
20% reduction in lung cancer mortality. In addition to reduced lung cancer mortality, the
NLST also found a stage shift to asymptomatic earlier-stage disease in the LDCT group.

Based on this finding, the South Korean guideline recommends the same three-year
NLST screening program for lung cancer in adults aged 55 to 75 years who have a
heavy smoking history.

However, despite the reduction in lung cancer mortality demonstrated in NLST,
generalizability to the broader population is uncertain. First, the potential for
overdiagnosis should be considered. Overdiagnosis is defined as the detection of cancer
that would not have otherwise become significant. Moreover, radiation can damage DNA
and cause cancer. Therefore, exposure to radiation is of concern because evidence has
linked exposure to radiation level at doses used in computed tomography (CT) imaging
to the development of cancer. Even though the risk to an individual patient may be
small, the increasingly large number of people exposed, coupled with the increasingly
high exposure per examination, could translate into many cases of cancer resulting
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directly from the radiation exposure from CT. Because the association of LDCT with the
development of radiation-induced cancers could not be measured directly in NLST, some
believe that NLST results should not be broadly generalizable to the overall population.
Finally, cost-effectiveness is another important aspect in implementing lung cancer
screening on a national level. Screening becomes less cost-effective recently as LDCT
cost rises and the number of follow-up examinations performed increases.

early stage/late stage =7|/Z7| screen ZTISICH

asymptomatic phase Fd0| gl= 7|2 chest radiograph X XM =Y
National Lung Screening Trial, NLST =27} H & AT A3 mortality AIHAE

low dose chest computed tomography, LDCT XMzF 52 HEH CHEEY

radiation dose HfARM M+ = ZRAME overdiagnosis 1t= 3+ ZICtH

2-1. 604 &4 10RFg o] NLSTS} & g o= #HHHZS 913 LDCT HARS B5F Wi,
LDCT #pAol efs) A4 < 39l Y f1dol 109H8 FollA 2 WA e} 1 SA=

=g
RoI9lA ool ¥E BT 7|EHAS. (2507 olul, 40%)

H 1. Radiation dose for each type of standard computed tomography (CT)

Type of CT Standard CT radiation dose, mSv’
Head 2
Neck 4
Chest 8
Stomach 16
Heart 22

*mSv, milli Sievert: CT ZHAb A| AFRE|= HIAFM ZAF2EO| ChE

H 2. Estimated number of patients undergoing computed tomography (CT) that would lead
to the development of 1 radiation-induced cancer caused by radiation itself, by CT
radiation dose and age at the time of exposure

CT radiation dose, mSv Age, 20 years Age, 40 years Age, 60 years
Female | Male | Female | Male | Female | Male
2 11500 13500 12000 16000 21000 25000
7000 8700 9500 12000 13000 16000
6 5500 6500 7000 7500 9500 12000
10 4000 5000 4500 6000 6500 8000
15 2500 3500 3000 4000 3600 4500
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Following criteria are considered as the general principle for screening programs.

The program can detect disease in its early stage.

The program should continue throughout one's lifetime.

The program should be applicable to the whole population.
The program should be beneficial in terms of cost-effectiveness.

i N

There should be a treatment for patients with the early stage of disease.
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The burden of cancer worldwide varies across countries according to differences in risk
factors, detection practices, treatment availability, age structure, and completeness of
reporting. It is no longer confined predominantly to the industrialized, wealthy countries
but is spreading and will soon shift to low- and medium-resource countries. This is
partly because the population of low- and medium-resource countries accounts for 80%
of the world population, partly because of increasing longevity in developing countries
due to reduction in infant mortality and deaths from infectious diseases, and partly
because of the adoption of Western lifestyles, including cigarette smoking, higher
consumption of saturated fat and calorie-dense foods, and reduced physical activity at
work and during leisure time. In addition to the diet, cigarette smoking and physical
activity, there are many factors known to affect cancer occurrence. Age profoundly
affects the risk of developing cancer (Figure). The cancer incidence rate increases rapidly
beyond age 10 years. The absolute degree of the incidence rate increase by the age
varies in different countries, depending on exposures to specific factors such as tobacco,
certain infectious conditions, and screening availability. So profound is the impact of age
on cancer that when comparing these numbers, one needs to be mindful of the age
structure of the populations and consider the rate expected if the populations had
identical distribution. In addition to the effects of age, the overall risk of developing
cancer is affected by gender, socioeconomic status, race and geographic location. The
incidence rate of most cancers that affect both men and women is higher in men than
women (Figure). With respect to socioeconomic status, the incidence and death rates
from most types of cancer are inversely related. In developed countries, incidence rates
of smoking-related cancers were historically higher in wealthy men who began smoking
first. This socioeconomic relationship reversed over time, however, so that most of the
major risk factors for cancer are currently more common in low than in average or high

socioeconomic groups. The opposite is true for screening tests. Currently, the incidence
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of cancer with good screening test is higher in high and middle socioeconomic groups
than in the poor, simply because of greater detection of the disease.

100,00
s0.00 {-®Male
got0 | ¢ Female
70,00
60,00
50,00

40,00

Rates per 100,000

30,00
20,00

10,00

04 59 10-14 15-19 20-24 2529 30-34 35-39 40-44 4549 50-54 5559 60-64 65+
Age group

<Incidence of Cancer 'X' by Age Groups>

[Newspaper Article]

The World Health Organization’s International Agency for Research on Cancer and the
International Association of Cancer Registries have published this year's [Cancer Incidence
in Five Continents]. This is an annual report evaluating the geographic patterns of cancer
incidence and mortality worldwide. The observed geographic variation may help provide
insight into the causes of different types of cancer and guide efforts in reducing global
disparity in cancer mortality.

In this year's report, it was noted most distinctively that cancer X' occurred in 301,000
persons in country A in North America, while the same cancer occurred in 140,000
persons in country B in Western Africa. The figure from country B is interesting because
several teams of medical experts from North America performed nationwide cancer ‘X’
screening test in country B for accurate estimation. The significant geographic variability
that had been in the past must have reduced. And the strikingly similar picture in the
cancer incidence must be attributed to the increase in the adoption of Western patterns
of diet, physical inactivity and tobacco use, which had been an unresolved public health
issue in country B for a while now.

longevity % mortality A&
saturated fat Z3}X|et incidence ZME
inversely <H|g{ 9 disparity v, A%t

3-1. Considering the population pyramids of the two countries in the following figure,
state whether the interpretation that the writer of the newspaper article made with
regards to the incidence of cancer ‘X' between the two countries is valid or not
and explain why, based on the prior passage. (100X} O|Lf{)
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Country A Total population: 301 million

Males ‘ Females
" [ I —
75-
70-
65-
60-

50-
45-
40-
35-
30-
25-
20-

Age
Age

10-

0 5
Population (in millions)

10

Country B Total population: 140 million

Males

Females

10 5 (1]

Population (in millions)

3-2. Describe which direction the incidence rates would change had only the people
>40 years of age been taken into account. (40X} O|L}{)
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Professor Smith wrote:

Current nutrient guidelines recommend a wide acceptable range of total fat and
carbohydrate intakes, emphasizing quality and source rather than quantity, substantial
restriction of free sugar, and usually restriction of saturated fat. Wide dietary variation,
including typical healthy dietary patterns, can be accommodated within such
nutrient-based advice. So recent criticisms of the nutrition guidelines confuse both health
professionals and the public. In particular, claims that carbohydrate rather than saturated
fat be restricted are based on the incomplete assessment of evidence and undermine
measures to reduce chronic diseases.

There is now universal acknowledgment of the need to restrict sugars given their role as
a cause of obesity and its comorbidities. But the evidence for benefits of reducing
carbohydrate, in general, is controversial. In overweight people, low carbohydrate diets
can produce more rapid and greater short-term (less than 6 months) weight reductions
than other dietary prescriptions. However, longer-term studies (more than 12 months)
show only a small difference (typically around 1 kg) in weight reduction between “high”
and "low" carbohydrate diets and suggest that compliance with dietary advice rather
than nutrient composition is the main determinant of weight loss. Consumption of whole
grains and other fiber-rich carbohydrate is associated with a reduced risk of some
chronic diseases, including cardiovascular disease and diabetes. Thus the nature and
source of carbohydrate are more important than the amount in terms of reducing the
risk of these diseases and avoidance of excess weight gain. Pitting one nutrient against
another, or pitching simplistic messages that fats are good and carbohydrates are bad,
risks confusing the public, health professionals, and policymakers and will negatively
influence public health.
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Professor James wrote:

Professor Smith claims that criticisms of the dietary guidelines are not evidence-based.
Carbohydrate intolerance is increasing in developed and developing countries, as
indicated by growing rates of diabetes and obesity, with the consequent expansion of
health costs. The evidence is emerging that a major nutritional cause of the modern
chronic disease is the glycemic environment created by carbohydrates, increased
consumption of which has been a natural consequence of advice to limit dietary fat.

Professor Smith cited several studies, excluding weight loss trials, in which low-fat diets
were only compared with low quality, high carbohydrate diets. However, in view of the
disappointing results in most trials in which a low-fat diet has been compared with
alternative dietary prescriptions, the evidence is unclear on whether a guideline of
reducing fat is justified. Population dietary guidelines should be adapted to include
advice on carbohydrate restriction.

free sugar {2|H(Et3t=9| o FF) saturated fat =Z3}X|gt

nutrient G4 obesity H|Tt

comorbidities SHH &=t controversial =2t0| U=
overweight 1tH|& prescriptions A&t

compliance =&, & whole grains HAHS}X| A2 ZE
diabetes S pit A against B AE BO| HAMA SCt

carbohydrate intolerance Et3lE S4%0j glycemic ¥HE =0|&

4-1. James D7} AFSLE 2 olE FHSE 2AE €A (2007 o]u, 307)
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