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Breast Cancer Survivors

Inciden

ce
Stage



Breast Cancer Survivors

Survival rate



Breast Cancer Survivors

≤1 year

1-2 year

2-5 year

> 5 year

Number of cancer survivors in Korea



OPTIMAL



Recognition of recurrence or new primary 

cancer

Assess for complications of therapy

Adherence to recommended therapy and 

screening

Psychosocial and decision-making 

support

Purpose of follow-up

Ruddy KJ, et al. The Breast 2009;p1405



Follow-up of Breast Cancer 

Survivors

Which 
test?

How often ?

How long ?

Recurren
ce



History & Physical examination

Mammography, Breast US

Breast MRI

Chest PA / CT, Abdominal US / CT

Bone scan 

PET-CT

Laboratory test

Examinations of follow-up



Optimal Follow-up 
Modalities, Frequency and

Duration
for Breast Cancer 

Survivors



Introduction

Key Studies & 

Guidelines

Current State

Future Direction



Key Studies about follow-up

1,320 women in 26 hospitals

Intensive F/U (n=655)

ᆞP/Ex, blood test

3 months for 2 yrs

6 months for next 3 yrs

ᆞChest PA

6 months for 2 yrs

then annually

ᆞBone scan, LGP sono, 

MMG

annually

Control (n=665)

ᆞP/Ex, blood test

3 months for 2 yrs

6 months for next 3 yrs

ᆞMMG

annually

No difference in OS, DFS, and health related 

QoL
The GIVIO investigators. JAMA 1994;271:1587-92

GIVIO trial



Key Studies about follow-up

1,243 women in 12 hospitals

Intensive F/U (n=622)

ᆞP/Ex

3 months for 2 yrs

6 months for next 3 yrs

ᆞChest PA, Bone scan

every 6 months

ᆞMMG

annually

Control (n=621)

ᆞP/Ex

3 months for 2 yrs

6 months for next 3 yrs

ᆞMMG

annually

No difference in 5 year overall mortality
Rosselli Del Turco M, et al. JAMA 1994;271:1593-7



No difference in 10 year overall survival

→ Clinical F/U could safely be 

recommended Palli D, et al. JAMA 1999;281:1586

Key Studies about follow-up



Key Studies about follow-up

Cochrane Database of Systemic Review 2016

5 RCTs involving 4,023 women

Regular P/Ex and yearly MMG are

as effective as more intensive approaches 
in terms of

timelines of recurrence detection, OS and

QoL



Lafranconi A, et al. Health and Quality of Life Outcomes  2017;15:206

Key Studies about follow-up

6 RCTs 

involving 

3,534 women



Key Studies about follow-up

No evidence supporting the routine follow-up for

detecting of 

relapse in asymptomatic breast 

cancer survivors



Potential Adverse Effects of intensive

follow-up

Radiation risks

False-positive results

Cost

Quality of life : distress, anxiety 

etc...



472 breast cancer 

patients

Kokko R, et al. BCRT 2005;93:255-60

Key Studies about follow-up

No difference in DFS, OS but increase the

cost

3 

months

6 

months





Guideline of follow-up

Runowicz CD, et al. Cancer J Clin 2016;66:43-73



Guideline of follow-up

Non-invasive

Invasive



Guideline of follow-

up

Non-invasive Invasive



Guidelines of follow-up

ASCO (2016) NCCN (2018) KBCS (2017)

History and

Physical 

examination

Every 3-6 mon for 3 y, 

then every 6-12 mon 

2 y, then annually

Every 3-12 mon for 

5 y, then annually

Every 3-6 mon for 3 y, 

then every 6-12 mon 

2 y, then annually

Mammograph

y

Every 12 months Every 12 months Every 6-12 months

Breast US No comment No comment If necessary

Gynecologic

examination

Annual Annually for 

on tamoxifen

Annually for women on 

tamoxifen

Bone health

assessment

Postmenopausal,

taking an AI

On an AI, ovarian 

failure secondary 

treatment

Annually for women on 

AI

Screening for

recurrence 

detection

Not recommend Not recommend If necessary



Chest PA / CT

Abdominal US / CT

Bone scan

PET-CT

Laboratory test

Guidelines of follow-up

Not Recommend !
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Current State of follow-up

Salloum RG, et al. Cancer 2012;118:5644-51

Cohorts of 6,205 breast cancer patients

64.7% : received non-recommended 

metastatic testing

associated factors

- white race, comorbidities, younger 

age



Hahn EE, et al. Cancer 2013;119:4316-24

258 breast cancer patients

55% : received at least 1 non-recommended 

imaging test

77% : received at least 1 non-recommended 

biomarker test

Current State of follow-up



Smith TJ, et al. J Oncol Pract 2013;9:65-7

30-40% of practices

: routinely measure tumor markers and perform 

CT or PET

Current State of follow-up



Parmar AD, et al. Surgery 2013;154:214-25

8,598 breast cancer patients

Only 55.3% : adherent to current follow-up 

guidelines

Current State of follow-up



Kim KS, et al. ASTR 2015;88:133-9

Questionnaire survey by e-mail 

129 respondents in KBCS members

Current State of follow-up

Experience of breast 

cancer tx



Current State of follow-up

History & P/Ex

DCIS: 6-12 months

IDC: 3-12 months

postop 1 

year

2-3 

years

4-5 

years

after 5 

years

annually

annually

DCIS: 6-12 months

IDC: 3-6months              6-12 

months

3 

months
6 

months

3 

months
6 

months

3 

months
6 

months

6 

months

9 

months
12 

months

9 

months
12 

months
If 

necessary



Mammography
postop 1 

year

2-3 

years

4-5 

years

after 5 

years

annually

6-12 

months

3 

months

3 

months

3 

months

3 

months

6 

months

6 

months

6 

months

6 

months

9 

months

9 

months

9 

months

9 

months

12 

months

12 

months

12 

months

12 

months
If 

necessary

Current State of follow-up



Breast US
postop 1 

year

2-3 

years

4-5 

years

after 5 

years

No comment

3 

months

3 

months

3 

months6 

months

6 

months

6 

months
9 

months

9 

months

9 

months
12 

months

12 

months

12 

months
If 

necessary

If 

necessary

If 

necessary

If necessary

Current State of follow-up



Laboratory test
postop 1 

year

2-3 

years

4-5 

years

after 5 

years

Not recommended

If necessary

3 

months

3 

months

3 

months

3 

months
6 

months
6 

months

6 

months

6 

months
9 

months

9 

months

9 

months

9 

months12 

months

12 

months

12 

months

12 

months
If 

necessary
If 

necessary

If 

necessary

If 

necessary

Current State of follow-up



Chest X-ray
postop 1 

year

2-3 

years

4-5 

years

after 5 

years
3 

months
6 

months

6 

months
6 

months

6 

months

9 

months

9 

months

9 

months

9 

months

12 

months

12 

months
12 

months

12 

months

If 

necessary

If 

necessary
If 

necessary

If 

necessary

Not recommended

If necessary

Current State of follow-up



Abdominal 

US/CTpostop 1 

year

2-3 

years

4-5 

years

after 5 

years
6 

months
6 

months

6 

months

6 

months
9 

months

9 

months

9 

months

9 

months
12 

months

12 

months

12 

months

12 

months
If 

necessary

If 

necessary

If 

necessary

If 

necessary

Not recommended

If necessary

Current State of follow-up



Bone scan
postop 1 

year

2-3 

years

4-5 

years

after 5 

years
6 

months

6 

months

6 

months
6 

months
9 

months

9 

months
9 

months

9 

months
12 

months

12 

months
12 

months

12 

months
If 

necessary

If 

necessary
If 

necessary

If 

necessary

Not recommended

If necessary

Current State of follow-up



PET-CT
postop 1 

year

2-3 

years

4-5 

years

after 5 

years
6 

months

6 

months
9 

months

9 

months
12 

months

12 

months

12 

months

12 

months

24 

months
24 

months

24 

months

24 

months

If 

necessary
If 

necessary

If 

necessary

If 

necessary

Not recommended

If necessary

Current State of follow-up



Guidelines are based on the old studies which did not 

include 

recent imaging and

treatment modalities

Many breast cancer survivors want to more frequent 

examinations    

because of anxiety 

for recurrence

Current State of follow-up



In 1994...



Key Studies about follow-up

1,320 women in 26 hospitals

Intensive F/U (n=655)

ᆞP/Ex, blood test

3 months for 2 yrs

6 months for next 3 yrs

ᆞChest PA

6 months for 2 yrs

then annually

ᆞBone scan, LGP sono, 

MMG

annually

Control (n=665)

ᆞP/Ex, blood test

3 months for 2 yrs

6 months for next 3 yrs

ᆞMMG

annually

No difference in OS, DFS, and health related 

QoL
The GIVIO investigators. JAMA 1994;271:1587-92

GIVIO trial





Optimal Follow-up 
Modalities, Frequency and

Duration
for Breast Cancer 

Survivors

There are no randomized trials in the 

literature 

with sufficient power to recommend an 

acceptable follow-up
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Recurrence of Breast Cancer

20,027 breast cancer patients : 36.8%

recurrence

81.9% of recurrence : ≤ 5 years after primary 

treatment Cheng L, et al. Cancer Epidemiol Biomarkers Prev 2012;21:800-9



What’s the most common event in BC 

survivors ?

① new primary breast cancer

② loco-regional recurrence

③ distant metastasis

④ local recurrence + distant metastasis



Distant metastasis : multiple > bone > 

lung > liver

HR positive BC : bone metastasis 

HER2 positive BC : visceral & brain

metastasis

TNBC : visceral metastasis

Recurrence of Breast Cancer



Future Direction of follow-up

Imaging characteristics according to the 

subtype

MMG: mass in Luminal type

US: mass in HER2-negative type

benign features in TNBC

MRI : non-mass enhancement in Luminal 

A type
Lam DL, et al. AJR 2017;208:676-86



Future Direction of follow-up

Mundhenke C, et al. Breast Care 2013;8:336-40

Innovative therapies for patients with mBC have 

been introduced 

and novel therapies in molecular subtypes could 

significantly 

improve the survival in early detected metastasis

In the future, 

more individualized follow-up programs 
are conceivable



Natoli C, et al. PLoS one 2014;9:e94063

125 out of 233 (53.6%) referents participated

90.4% : not apply the minimal F/U guidelines

80.8% : tailored F/U performed

Urgent need of RCT able to determine 

the effectiveness of risk-based 

F/U modalities

Future Direction of follow-up



What is the most important considerable factor 

in follow-up ?Stage – Symptom – Subtype – Age –

Operative method

Do you perform identical follow-up modalities in 

DCIS and IDC ?Yes

No

Future Direction of follow-up



Future Direction of follow-up

Randomized controlled trial for development of 

optimal follow-up modalities in Korean 

breast cancer survivors is urgently needed



Summar
y



Follow-up should be individualized based on the

risk estimates and 

patient’s needs

Less intensive follow-up appears to be 

justified and can be   

recommended over intensive follow-up in breast 

cancer survivorIn reality, many physicians perform 

more intensive follow-up 

than guidelines
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