
Abstract
!

Aim: The risk of recurrence in breast cancer de-
pends on factors such as treatment but also on
the intrinsic subtype.We analyzed the risk factors
for local, loco-regional and systemic recurrence,
evaluated the differences and analyzed the risk of
recurrence for different molecular subtypes.
Material and Methods: A total of 3054 breast
cancer patients who underwent surgery followed
by adjuvant treatment at HSK hospital or Essen
Mitte Hospital between 1998 and 2011 were ana-
lyzed. Based on immunohistochemical parame-
ters, cancers were divided into the following sub-
groups: luminal A, luminal B (HER2-), luminal B
(HER2+), HER2+ and TNBC (triple negative breast
cancer).
Results: 67% of tumors were classified as luminal
A, 13% as luminal B (HER2-), 6% as luminal B
(HER2+), 3% as HER2+ and 11% as TNBC. After a
median follow-up time of 6.6 years there were
100 local (3.3%), 32 loco-regional (1%) and 248
distant recurrences (8%). Five-year recurrence-
free survival for the overall patient collective was
92%. On multivariate analysis, positive nodal sta-
tus, TNBC subtype and absence of radiation ther-
apy were found to be independent risk factors for
all forms of recurrence. Age < 50 years, tumor size,
luminal B (HER2-) subtype and breast-conserving
therapy were additional risk factors for local re-
currence. Compared to the luminal A subtype,
the risk of systemic recurrence was higher for all
other subtypes; additional risk factors for system-
ic recurrence were lymphatic invasion, absence of
systemic therapy and mastectomy.
Conclusion: Overall, the risk of local and loco-re-
gional recurrence was low. In addition to nodal
status, subgroup classification was found to be an
important factor affecting the risk of recurrence.

Zusammenfassung
!

Fragestellung: Das Rezidivrisiko beim Mamma-
karzinom wird durch therapeutische Faktoren,
aber auch durch den intrinsischen Subtyp beein-
flusst. Diese Arbeit analysiert Risikofaktoren für
lokales und lokoregionäres Rezidiv sowie syste-
mische Rezidive, die Evaluation eventuell vorhan-
dener Unterschiede sowie die Analyse des Rezi-
divrisikos in verschiedenen molekularen Sub-
typen.
Material/Methoden: Analysiert wurden 3054 Pa-
tientinnenmitMammakarzinom, die an den HSK-
Wiesbaden und Kliniken Essen-Mitte zwischen
1998–2011 operiert und adjuvant behandelt wur-
den. Anhand immunhistochemischer Parameter
erfolgte die Subgruppierung in Luminal A, Lumi-
nal B/HER2−, Luminal B/HER2+, HER2+ und TNBC.
Ergebnisse: 67% der Tumoren wurden als Lumi-
nal A, 13% Luminal B/HER2−, 6% Luminal B/
HER2+, 3% HER2+ und 11% TNBC kategorisiert.
Nach einer medianen Nachbeobachtung von 6,6
Jahren traten 100 lokale (3,3%), 32 lokoregionäre
(1%) Rezidive und 248 Fernmetastasen (8%) auf.
Das metastasenfreie 5-Jahres-Überleben für das
Gesamtkollektiv betrug 92%. In den multivariaten
Analysen waren ein positiver Nodalstatus, der
TNBC-Subtyp und die nicht durchgeführte Radio-
therapie unabhängige Risikofaktoren für alle Rezi-
divformen. Für das Lokalrezidiv waren zudem Al-
ter < 50 Jahre, Tumorgröße, Luminal B/HER2− und
die brusterhaltende Therapie unabhängige Risiko-
faktoren. Das Risiko für systemische Rezidive war
verglichen mit dem Luminal-A-Subtyp in allen
weiteren Subtypen erhöht, neben dem Nachweis
einer Lymphgefäßinvasion, nicht erfolgter Sys-
temtherapie und Mastektomie.
Schlussfolgerung: Insgesamt zeigt sich ein nied-
riges Risiko für lokale und lokoregionäre Rezidive.
Neben demNodalstatus ist vor allem die Subgrup-
penklassifikation ausschlaggebend.
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Introduction
!

With around 75000 new cases every year, breast cancer is by far
the most common cancer for women in Germany [1]. As part of
national and international certification procedures, German
breast centers have been instructed to develop quality indicators
for the diagnosis, treatment and follow-up of breast cancer pa-
tients. The recommendations of the German Cancer Society
(DKG) and the EUSOMA (European Society of Mastology) postu-
late that the rate for breast-conserving surgery (BCS) should be
70–90% for T1 stage tumors [2] and at least 70% for tumors
< 3 cm [3]. However, there is also the need to comply with anoth-
er quality criteria, namely, that the maximum local recurrence
rate after BCS does not exceed 15% and the maximum recurrence
rate after mastectomy does not exceed 10% over a period of 10
years [4]. Rates of radical loco-regional surgery have decreased
significantly in the last 30 years, starting with the evidence that
BCS combined with radiation of the residual breast tissue is at
least equal to mastectomy in terms of local recurrence and over-
all survival [5–9]. Determination of nodal status is required for
staging, with nodal status remaining a very important prognostic
parameter. However, recently there has also been an important
change in the surgical radicality of this staging procedure. Con-
ventional complete axillary lymph node dissection (ALND) which
has been established since decades has been replaced by less in-
vasive sentinel lymph node biopsy (SNB) procedures in clinically
node-negative patients, after it was shown that SNB is a safe al-
ternative and is associated with significantly lower morbidity
[10–13]. Gene expression analysis provides important informa-
tion about the tumor biology of the breast cancer. Five molecular
subtype groups have been identified which provide more subtle
information about the risk of recurrence and overall patient sur-
vival [14,15]. However, for reasons of time and because of the
higher costs involved, gene expression analysis is not carried out
as a standard procedure in daily clinical routine. Nevertheless,
routine determination of specific pathological parameters such
as hormone receptor and HER2 status, tumor grade and Ki67 ex-
pression can be used for an approximate grouping of the cancer
into subtypes which have been found to correlate well with gene
expression-based grouping into subtypes [16,17]. Several studies
have reported a correlation between the classification into sub-
groups based on pathological investigation and clinical outcomes
[18–23]. Several commercially available test methods based on
the expression profiles of selected genes are used to determine
the therapy of hormone receptor-positive cancers [24] and pro-
vide the most individualized treatment plans possible [25].
The aim of this study was to evaluate the data of an unselected
patient population from two breast centers (HSK Wiesbaden
hospital and Essen-Mitte hospital) accredited by the European
Society of Breast Cancer Specialists (EUSOMA) with regard to the
prognostic factors for local, loco-regional and systemic recur-
rence, to identify potential differences and discuss these differ-
ences in terms of international benchmarking. The data was also
used to examine patterns of recurrence in the different clinical
subgroups.
Küm
Material and Methods
!

Patient population and data acquisition
In this retrospective analysis, the data of patients with a primary
diagnosis of early-stage invasive breast cancer obtained from the
databases of HSKWiesbaden and the breast center of Essen-Mitte
hospital were evaluated. The observation period covered the
years from 1998 to 2011. Follow-up data were collected both
from the respective hospitals and from the data submitted annu-
ally by gynecologists in private practice linked to the intersector-
al breast cancer quality assurance network for Wiesbaden and
Essen. Patients with primary systemic recurrence or who under-
went neoadjuvant chemotherapy were excluded from the study.
Prior to beginning treatment, all patients gave their written con-
sent to invasive procedures as well as to the prospective collec-
tion of their data.

Treatment recommendations
Postoperative systemic and radio-oncologic treatment was ad-
ministered in accordance with national and international treat-
ment recommendations accepted at the time (e.g. AGO treatment
recommendations on breast cancer, S3-guideline on breast can-
cer, NCCN Guidelines for the treatment of breast cancer,
St. Gallen Breast Cancer Conference consensus recommendations
[26–29]). It should be noted that anti-HER2monoclonal antibody
therapy with trastuzumab was only available for systemic ther-
apy after it had been approved for general use outside clinical tri-
als in 2006. 5% and 2% of patients, respectively, rejected the rec-
ommendations to undergo chemotherapy or radiation therapy.

Classification into subgroups based on
histopathological parameters
Approximate classification into intrinsic subgroups was done
based on pathological parameters, with patients classified into
one of the following 5 groups: luminal A: ER and/or PR positive,
HER2−, tumor grade 1/2; luminal B (HER2−): ER and/or PR posi-
tive, HER2−, tumor grade 3; luminal B (HER2+): ER and/or PR
positive, HER2+, tumor grade 1–3; HER2+: ER and PR negative,
HER2+, tumor grade 1–3; TNBC (triple negative breast cancer):
ER and PR negative, HER2−, tumor grade 1–3.

Definition of study endpoints and statistical analysis
Incidence rates and associated prognostic parameters were cal-
culated for local recurrence (LR) (defined as recurrence in resid-
ual breast tissue or thoracic wall), loco-regional recurrence (RR)
(defined as recurrence in the ipsilateral lymph drainage area or
axillary/infraclavicular/supraclavicular area) and systemic recur-
rence (DR) (defined as all other forms of recurrence) along with
the corresponding 5‑year disease-free survival rates which in-
cluded local recurrence-free survival (LRFS), loco-regional recur-
rence-free survival (RRFS) and distant recurrence-free survival
(DRFS).
Statistical analysis was done using SPSS Statistics version 20.0.
Survival period was defined as the period from the date of diag-
nosis to the development of recurrence or to the date of the last
recorded clinical follow-up. All variables found on univariate
analysis (p < 0.05) to affect survival were included in a multivari-
ate model. Hazard ratios and 95% confidence intervals (95% CI)
were calculated and validated using the Cox proportional haz-
ards model. Statistical significance was defined as p < 0.05 in
two-sided test results.
mel A et al. Prognostic Factors for… Geburtsh Frauenheilk 2015; 75: 710–718



Table 1 Clinical-pathological parameters and patients characteristics for the
total patient population.

Characteristics N %

Total patient population 3054 100

Age (years)
" median (range) 61 24–95
" ≤ 50 733 24
" > 50 2321 76

pTstage
" T1 1819 60
" T2 1052 34
" T3 120 4
" T4 63 2

pN stage
" N0 2073 68
" N1 563 18
" N2 208 7
" N3 120 4
" not determined 90 3

Hormone receptor status
" ER ± PR positive 2641 86
" ER/PR negative 413 14

HER2 status
" HER2-negative 2777 91
" HER2-positive 277 9

Tumor grade
" G1–2 2343 77
" G3 711 23

Subtypes
" luminal A 2056 67
" luminal B (HER2−) 400 13
" luminal B (HER2+) 185 6
" HER2+ 92 3
" TNBC 321 11

Histology
" ductal 2271 74
" lobular 387 13
" other 396 13

Lymphovascular invasion
" no 2659 87
" yes 395 13

Accompanying DCIS
" no 1576 52
" yes 1478 48

Margins
" negative 3005 98
" positive 49 2

Multifocal/multicentric
" no 2498 82
" yes 556 18

Type of surgery
" breast-conserving 2081 68
" mastectomy 973 32

Re-excision
" no 2292 75
" yes 762 25

Lymph node resection
" no 90 3
" axillary lymph node dissection 1451 48
" Sentinel lymph node biopsy 1015 33
" combined approach 498 16

Systemic therapy
" no 170 6
" yes 2884 94

Radiation therapy of the breast
" no 748 24
" yes 2306 76
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Results
!

Patients and clinical-pathological parameters
A total of 3054 patients with primary diagnosis of early-stage in-
vasive breast cancer were included in the analysis. Median fol-
low-upwas 6.6 years. A total of 380 (12.4%) recurrences occurred
during the follow-up period. Local or loco-regional recurrence
occurred in 100 (3.3%) and 32 (1%) of patients, respectively. Dis-
tant recurrence was recorded for 8% (n = 245) of the patient pop-
ulation. 9% (n = 289) of patients with primary breast cancer died
without signs of recurrence. The 5-year disease-free survival rate
was 88%. The clinical-pathological parameters are listed in l" Ta-
ble 1.
On histopathological evaluation, 67% (n = 2056) of tumors were
classified as luminal A, 13% (n = 400) as luminal B (HER2−), 6%
(n = 185) as luminal B (HER2+), 3% (n = 92) as HER2+ and 11%
(n = 321) as TNBC (l" Table 1).

Local and systemic therapy and impact
of anti-HER2 therapy
Breast-conserving surgery (BCS) was done in 68% (n = 2081) of
patients. The re-excision rate was 25% (n = 762). Tumor-free mar-
gins were achieved postoperatively in 98% of cases. Axillary
lymph node involvement was investigated in 97% of all patients
(SNB: 33%, ALND: 48%, SNB followed by secondary ALND: 16%).
Local radiation oncology treatment was administered to 2306
(76%) patients. 94% of patients had adjuvant systemic therapy
(hormone treatment and/or chemotherapy and/or anti-HER2
therapy). 119 of 277 (43%) patients with HER2-positive cancer
received anti-HER2 therapy. Patients who had anti-HER2 therapy
had a significantly higher 5-year RRFS (94 vs. 100%; p = 0.011)
and distant recurrence-free survival (DRFS) (80 vs. 90%;
p = 0.011). However, LRFS did not differ significantly between
both groups.

Risk factors for local recurrence
5-year and 10-year LRFS for the total patient population was 98%
and 94%, respectively (l" Fig. 1). 5-year and 10-year LRFS differed
significantly in the intrinsic subgroups: luminal A: 99%/95%, lu-
minal B (HER2−): 95%/90%, luminal B (HER2+): 97%/96%,
HER2+: 94%/93% and TNBC: 94%/91%. On univariate analysis,
age ≤ 50 years, advanced tumor size (T3 and T4), negative hor-
mone receptor status, high tumor grade (G3), positive resection
margins and refusal of systemic/radio-oncologic therapy were
associated with a significantly higher risk of local recurrence
(l" Table 2). On multivariate analysis, age ≤ 50 years, stage T3 tu-
mor, positive node status, the subtypes luminal B (HER2−) and lu-
minal B (HER2+), breast-conserving therapy and refusal of radia-
tion therapy remained as independent negative risk factors
(l" Table 3).

Risk factors for loco-regional recurrence
5-year and 10-year loco-regional recurrence-free survival (RRFS)
was 99% and 98% respectively (l" Fig. 1). There were significant
differences in 5-year and 10-year RRFS in the intrinsic sub-
groups: luminal A: 99.5%/99.1%, luminal B (HER2−): 99%/98%, lu-
minal B (HER2+): 98.5%/95.1%, HER2+: 97.5%/97.5% and TNBC:
96.2%/96.2%. On univariate analysis, stage T4 tumor, extensive
nodal involvement (> 10), negative hormone receptor status,
type of surgery (mastectomy) and refusal of radiation therapy
were associated with a significantly higher risk of recurrence
(l" Table 2). On multivariate analysis, positive node status, TNBC
Kümmel A et al. Prognostic Factors for… Geburtsh Frauenheilk 2015; 75: 710–718



Table 2 Risk factors affecting 5-year and 10-year recurrence-free survival (local, loco-regional and systemic recurrence) on univariate analysis.

Characteristics LR

n = 100

RR

n = 35

DR

n = 245

% 5/10-y LRFS % 5/10-y RRFS % 5/10-y DRFS

Age (years) p < 0.05 n.s. n. s.
" ≤ 50 40 96/91 28 99/98 29 91/86
" > 50 60 98/96 72 99/98 71 93/89

pTstage p < 0.05 p < 0.05 p < 0.05
" T1a/mic 8 96/91 6 99/99 3 97/88
" T1b 19 98/92 9 99/99 7 97/94
" T1c 35 98/95 41 99/98 26 95/91
" T2 30 98/96 28 99/98 47 88/84
" T3 7 93/93 6 98/98 8 83/71
" T4 1 96/96 9 93/93 9 59/52

pN stage n. s. p < 0.05 p < 0.05
" N0 62 98/95 38 99/99 41 96/93
" N1 24 97/91 31 98/97 24 90/80
" N2 8 97/96 12 97/97 18 77/72
" N3 3 97/97 16 94/94 16 66/56
" not determined 3 92/91 3.1 98/98 0.8 98/97

Hormone receptor status p < 0.05 p < 0.05 p < 0.05
" ER ± PR positive 77 98/95 63 99/99 75 94/89
" ER/PR negative 23 94/92 38 96/96 25 85/81

HER2 status n. s. n. s. p < 0.05
" HER2-negative 90 98/94 84 99/98 84 93/89
" HER2-positive 10 97/95 16 98/96 16 86/79

Tumor grade p < 0.05 n.s. p < 0.05
" G1–2 66 98/95 69 99/98 58 95/91
" G3 34 95/92 31 98/98 42 86/79

Subtypes p < 0.05 p < 0.05 p < 0.05
" luminal A 50 99/95 41 99/99 44 95/92
" luminal B (HER2−) 21 95/90 13 99/98 22 86/78
" luminal B (HER2+) 6 97/96 9 99/95 9 89/81
" HER2+ 4 94/93 6 98/98 7 80/75
" TNBC 19 94/91 31 96/96 17 86/83

Histology n. s. p > 0.05 p > 0.05
" ductal 81 98/92 78 99/98 74 92/88
" lobular 5 98/98 6 99/99 12 92/88
" other 14 97/95 17 99/99 14 92/87

Continued next page
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Fig. 1 Kaplan-Meier curve: survival for the total
patient population categorized according to the
type of recurrence (LR: local recurrence, RR: loco-
regional recurrence, DR: distant recurrence).
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Table 2 Continued.

Characteristics LR

n = 100

RR

n = 35

DR

n = 245

% 5/10-y LRFS % 5/10-y RRFS % 5/10-y DRFS

Lymphovascular invasion n. s. n. s. p < 0.05
" no 87 98/95 84 99/99 75 94/89
" yes 13 98/95 16 99/98 25 83/77

Accompanying DCIS n. s. n. s. n. s.
" no 49 (49) 98/95 15 (47) 99/99 60 92/88
" yes 51 (51) 97/94 17 (53) 99/98 40 93/88

Margins p < 0.05 n.s. n. s.
" negative 95 98/95 100 99/98 98 93/88
" positive 5 93/88 0 100/100 2 90/90

Multifocal/multicentric n. s. n. s. p < 0.05
" no 83 98/95 81 99/98 75 93/89
" yes 17 97/92 19 99/99 25 89/80

Type of surgery n. s. p < 0.05 p < 0.05
" breast-conserving 70 98/95 47 99/99 47 95/91
" mastectomy 30 97/90 53 98/97 53 86/79

Re-excision n. s. n. s. p < 0.05
" no 69 98/95 75 99/98 81 92/87
" yes 31 96/94 25 99/98 19 94/90

Lymph node dissection n. s. n. s. p < 0.05
" none 3 98/92 3.1 99/99 0.8 97/97
" ALND 65 97/94 78 99/98 78 89/84
" SNB 18 98/96 12.5 99/99 10.2 97/90
" SNB + ALND 14 97/95 6.2 99/99 11 94/92

Systemic therapy n. s. n. s. p < 0.05
" no 13 93/88 13 97/97 11 85/79
" yes 87 98/95 87 99/99 89 93/88

Radiation therapy p < 0.05 p < 0.05 p < 0.05
" no 38 96/90 56 97/96 31 90/83
" yes 62 98/96 44 99/99 69 93/89

LR: local recurrence; RR: loco-regional recurrence; DR: distant recurrence; LRFS: local recurrence-free survival; RRFS: loco-regional recurrence-free survival; DRFS: distant

recurrence-free survival; y: year; DCIS: ductal carcinoma in situ; SNB: sentinel lymph node biopsy; ALND: axillary lymph node dissection; n. s.: not significant
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subtype and refusal of radiation therapy remained independent
negative prognostic factors (l" Table 3).

Risk factors for systemic recurrence
5-year and 10-year distant recurrence-free survival (DRFS) for
this patient population was 92% and 88% respectively (l" Fig. 1).
However there were significant differences in 5-year and 10-year
DRFS in the intrinsic subgroups: luminal A: 95%/92%, luminal B
(HER2−): 86%/78%, luminal B (HER2+): 89%/81%, HER2+: 80%/
75% and TNBC: 86%/83% (l" Fig. 2). On univariate analysis
stageT3/4 tumor, extensive nodal involvement (N2/3), negative
hormone receptor status, positive HER2 status, high tumor grade,
lymph node invasion, multifocality/multicentricity, type of sur-
gery (mastectomy, as well as axillary lymph node dissection)
and refusal of systemic and radio-oncologic therapy were found
to be associated with a significantly higher risk of recurrence
(l" Table 2). Onmultivariate analysis, tumor size (> T1), node pos-
itivity, all subtypes (compared with reference type luminal A),
evidence of lymph node involvement, type of surgery (mastec-
tomy) and refusal of systemic and radiation therapy were inde-
pendent negative risk factors (l" Table 3).
Kümmel A et al. Prognostic Factors for… Geburtsh Frauenheilk 2015; 75: 710–718
Comparison of recurrence risk between
the intrinsic subgroups
On multivariate analysis, a significant increase of risk of local re-
currence (LR) was found for the subgroups luminal B (HER2−)
(HR: 2.4; 95% CI: 1.4–4.1; p = 0.001) and TNBC (HR: 2.4; 95% CI:
1.4–4.2; p = 0.001) compared to the luminal A tumor subgroup
which served as reference (l" Table 3). For loco-regional recur-
rence (RR) the difference was only significant for the TNBC group
(HR: 5.4; 95% CI: 2.7–11; p = 0.001). All non-luminal A tumors
were associated with a significantly higher risk of systemic recur-
rence (DR): luminal B (HER2−) (HR: 2.0; 95% CI: 1.4–2.8;
p < 0.001), luminal B (HER2+) (HR: 1.9; 95% CI: 1.2–3.0;
p = 0.007), HER2+ (HR: 2.4; 95% CI: 1.4–4.1; p = 0.001) and TNBC
(HR: 2.2; 95% CI 1.5–3.2; p = 0.001).

Comparison of risk factors LR, RR and DR
On multivariate analysis (l" Table 3) the following parameters
were found to be associated with an increased risk for all types
of recurrence (LR, RR, DR): nodal positivity, TNBC subgroup and
refusal of radio-oncologic therapy. Status of the final margins
and multifocality/multicentricity were not associated with in-
creased risk. Age ≤ 50 was a prognostic factor for LR but not for
RR or DR. Tumor size had a negative effect on LR and DR but was
not found to affect RR. Signs of tumor invasion of the lymphatic
vessels were associatedwith increased DR but not with increased
LR or RR. Patients who had undergonemastectomy had a low risk



Table 3 Risk factors for local, loco-regional and systemic recurrence (on multivariate analysis).

Characteristics LR RR DR

HR 95% CI p HR 95% CI P HR 95% CI p

Age (years)
" ≤ 50 vs. > 50 2.1 1.4–3.2 < 0.001 1.1 0.5–2.5 0.810 1.1 0.8–1.5 0.404

pTstage
" T2 vs. T1 0.9 0.6–1.5 0.805 0.5 0.2–1.1 0.109 1.5 1.1–2.0 0.007
" T3 vs. T1 4.1 1.8–9.3 < 0.001 1.2 0.3–5.7 0.821 2.3 1.4–4.0 0.002
" T4 vs. T1 1.1 0.1–7.7 0.962 2.1 0.5–8.7 0.286 4.5 2.7–7.6 < 0.001

pN stage
" N1 vs. N0 1.8 1.1–3.0 0.017 3.5 1.5–8.1 0.004 2.0 1.5–2.9 < 0.001
" N2 vs. N0 1.7 0.8–3.9 0.190 4.0 1.3–13 0.018 2.9 1.9–4.3 < 0.001
" N3 vs. N0 1.1 0.3–3.7 0.898 10 3.5–28 < 0.001 5.0 3.3–7.6 < 0.001

Subtypes
" luminal B (HER2−) vs. luminal A 2.4 1.4–4.1 0.001 1.2 0.4–3.9 0.704 2.0 1.4–2.8 < 0.001
" luminal B (HER2+) vs. luminal A 1.1 0.5–2.7 0.753 2.2 0.6–7.9 0.209 1.9 1.2–3.0 0.007
" HER2+ vs. luminal A 1.7 0.6–4.9 0.297 2.6 0.6–12 0.214 2.4 1.4–4.1 0.001
" TNBC vs. luminal A 2.4 1.4–4.2 0.001 5.4 2.7–11 0.001 2.2 1.5–3.2 0.001

lymphovascular invasion
" yes vs. no 1.3 0.7–2.5 0.368 0.9 0.3–2.7 0.916 1.4 1.0–2.0 0.028

Margins
" positive vs. negative 0.6 0.2–1.6 0.285 * * * 2.1 0.8–5.1 0.121

multifocal/multicentric
" yes vs. no 1.1 0.6–1.9 0.662 0.9 0.3–2.3 0.790 1.2 0.9–1.6 0.261

Type of surgery
" mastectomy vs. BCS 0.4 0.2–0.7 0.001 0.8 0.2–2.8 0.748 1.4 1.0–1.9 0.049

Systemic therapy
" no vs. yes 1.5 0.8–2.8 0.208 0.7 0.3–1.8 0.479 2.2 1.4–3.5 0.001

Radiation therapy
" no vs. yes 4.3 2.6–7.2 < 0.001 5.4 2.7–11 < 0.001 1.4 1.0–1.9 0.049

LR: local recurrence; RR: loco-regional recurrence; DR: distant recurrence; BCS: breast-conserving surgery; HR: hazard ratio (adjusted); CI: confidence interval; * no statistical event
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Fig. 2 Kaplan-Meier curve: survival without sys-
temic recurrence categorized according to clinical
subgroup.
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of LR but a significantly higher risk of DR; however, mastectomy
had no recognizable effect on RR. Systemic therapy had a benefi-
cial effect on preventing DR but did not affect LR and RR.
Küm
Comparison of recurrence rates during
the treatment period
To compare potential changes in recurrence rates we divided the
observation period into 2 subperiods (1998–2005 and 2006–
2011). No significant differences in 5-year LRFS, RRFS and DRFS
were found between the 2 subperiods.
mel A et al. Prognostic Factors for… Geburtsh Frauenheilk 2015; 75: 710–718
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Discussion
!

This study evaluated and compared the risk factors for local re-
currence, loco-regional recurrence distant recurrence in 3054
patients with a primary diagnosis of early-stage, non-metastatic
breast cancer treated in HSK Wiesbaden hospital and Essen-
Mitte hospital. The risk of recurrence was analyzed for different
subgroups. In our total patient population, the rates of local re-
currence and loco-regional recurrence at 5 years after primary
diagnosis were very low with rates of 3.3 and 1%, respectively.
The rate of distant recurrence was 8%. We showed that known
risk factors such as age, nodal status, tumor size, lymphatic inva-
sion in addition to undergoing systemic and radiation therapy af-
fected recurrence rates in the different groups in varying ways. A
continuous increase in the risk of LR, RR and DR (on multivariate
analysis) was found for patients who had not undergone radia-
tion therapy, with tumor stage >T2 or positive nodal status. Fac-
tors such as tumor-free margins and focality were not found to
affect the risk of LR, RR and DR on multivariate analysis. The dis-
cussion about what constitutes the optimal margin for the pre-
vention of local recurrence has been extremely controversial in
recent years. After the initial requirement of a healthy resection
margin of 5–10mm in surgery for invasive carcinoma the current
recommendation now proposes a healthy margin of 1mm [28].
In their current recommendations, the Society of Surgical Oncol-
ogy and the American Society for Radiation Oncology have stated
that no ink on the tumor margin is sufficient as an adequate mar-
gin in invasive cancer [30,31]. This definition also aims to signifi-
cantly reduce the rates of re-excision. In our patient population
the rate of re-excision was 25% which is comparable to that given
in other international publications [32,33], even though an ac-
companying ductal carcinoma in situ (DCIS) was present in 48%
of our patients. Nevertheless, it can be reasonably assumed that
the more restrictive definition of a tumor-free margin will lower
the rate of re-excisions, particularly in view of the fact that ap-
proximately half of all re-excisions are done to extend an already
existing healthy tumor-free margin [32,33].
With regard to the risk of local recurrence for multifocal/multi-
centric (MF/MC) cancer, some of the data is controversial. In their
study, Lynch et al. [34] reported no significant effect of focality on
the risk of local recurrence compared to unifocal tumors and
therefore concluded that breast-conserving therapy could be
considered sufficiently safe in this patient cohort. However, in
another study the authors showed that multicentricity but not
multifocality was a negative prognostic factor with regard to the
risk of systemic recurrence and overall breast-cancer-specific
survival [35]. Other study groups [36,37] have reported signifi-
cantly better survival for patients with unifocal tumors compared
with multifocal/multicentric tumors. In our study multifocality/
multicentricity did not constitute a risk factor for the investigated
types of recurrence. The current German recommendations stip-
ulate performing mastectomy in patients with multicentric tu-
mors [28].
In our study, age ≤ 50 years was a risk factor for local recurrence
(HR 2.1; 95% CI: 1.4–3.2) but not for loco-regional or systemic re-
currence. Earlier studies published in the literature reported the
5-year LR risk for young women after BCS as ranging between 10
and 36% [38–41]. In their evaluation of 17 prospective studies,
the EBCTCG (Early Breast Cancer Trialistsʼ Collaborative Group)
showed that young women (< 40 years) after BCS had a signifi-
cantly higher 10-year LR risk compared with older women (> 70
years) (36 vs. 9%). This raises the question whether younger
Kümmel A et al. Prognostic Factors for… Geburtsh Frauenheilk 2015; 75: 710–718
women with breast cancer should be advised against BCS. How-
ever, recent publications (and our own analysis) have reported a
significantly lower 5-year LR risk of 5% in young women [20].
Laar et al. [42] elegantly demonstrated the improvement in the
LR rate over the period 1988–2010 in women < 40 years of age.
Although the mean 5-year LR rate averaged over the entire peri-
od was 7.5%, it differed quite considerably across the different
observation periods: for the period 1988–1998 it was 9.8%; for
1999–2005 it was 5.9%; for 2005–2010 it was 3.3% (p = 0.006).
Because of the very low rates of recurrence in our patient popu-
lation in the 2 observation periods, we found no significant dif-
ferences between observation periods. Several studies which
looked specifically at the safety of BCS in TNBC patients reported
that these patients did not have an increased risk of LR if they
underwent breast-conserving surgery [43,44]. In the current
St. Gallen recommendations published for 2013, BCS is not con-
sidered absolutely contraindicated in patients < 35 years [29],
nor do the first international consensus guidelines on the treat-
ment of breast cancer in young women consider BCS to be con-
traindicated in young patients [45]. In our analysis, patients who
had undergone mastectomy had a lower risk of LR; on the other
hand they were found to be at higher risk of systemic recurrence.
In our experience, patients with clearly advanced tumor stages
and/or unfavorable tumor biology are more likely to have mas-
tectomy procedures. However, surgery does not change the unfa-
vorable tumor biology, meaning that while extensive surgery re-
duces the local risk of recurrence, it cannot change the risk of sys-
temic recurrence.
Studies have shown that systemic therapy, whether it consists of
anti-hormone therapy [46,47], chemotherapy and/or anti-HER2
therapy [48], reduces the risk of recurrence. The findings in our
study also demonstrated the impact of systemic therapy, in par-
ticular the impact of anti-HER2 therapy on patients with HER2-
positive cancer. These findings were in accord with those of pre-
vious studies [49,50].
Patients with luminal-A tumors had excellent 5-year LRFS, RRFS
and DRFS rates. In contrast, all patients with TNBC had a signifi-
cantly higher risk of all forms of recurrence. 5-year DRFSwas sig-
nificantly lower in all subgroups compared to the luminal A tu-
mor subgroup. In their meta-analysis of 12592 patients, Lowery
et al. [51], showed that patients with TNBC or HER2+ subtypes
had a significantly higher LR risk compared to patients with lumi-
nal/HER2− cancer, irrespective of the type of surgery (LR rate
after BCS was 13.5%; after mastectomy it was 12.9%; mean fol-
low-up: 57 months). We made the same observation in our
study; however, the 5-year LR rate calculated in our analysis was
significantly lower than in their study (TNBC and HER2+: 6% re-
spectively). Pilewskie et al. [52] investigated the effect of resec-
tion margins after BCS on the risk for LR and DR in 535 TNBC pa-
tients.
Our study has some limitations which must be mentioned. It was
a retrospective analysis of two German breast centers. Neither
the surgical procedures nor the other therapies (radiation ther-
apy, chemotherapy/antibody therapy/hormone therapy) were
standardized; instead all treatment was carried out to the best
of the knowledge at the time and in accordance with existing na-
tional/international recommendations. The exclusion of patients
who had neoadjuvant treatment could have distorted the patient
population as it could have led to a cumulation of more favorable
tumor biologies. The data on the pathological parameters (espe-
cially the determination of receptors) was not collected centrally.
However, our study gives an unfiltered picture of the daily treat-
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ment regimens in these hospitals without bias or selection. Our
study is an important contribution to healthcare research into
the verification of clinical standards, a field that is becoming in-
creasingly important. Moreover, to the best of our knowledge,
our study constitutes the biggest analysis of German data on this
issue to date.
Conclusion
!

The LR and RR rates were very low in our patient population. The
prognostic factors differed between investigated recurrence
groups. Established risk factors such as age, nodal status and tu-
mor size affected the different forms of recurrence to a varying
extent. Based on the differentiation into subgroups, TNBCwas as-
sociated with a significantly higher risk of local and loco-regional
recurrence as well as a higher risk of systemic recurrence. The
value of systemic therapy and radiation therapy was demonstrat-
ed by the significantly lower systemic recurrence rate in treated
patients. In summary, the risk of recurrencemust be evaluated on
an individual basis and the treatment plan must consist of multi-
modal therapy which takes the individual tumor biology into
consideration.
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