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Abstract

Background: Breast cancer is the third leading cause of cancer mortality in the Philippines.  The Department of 
Health (DOH) started the Breast Cancer Medicine Access Program (BCMAP) in 2011, providing 
chemotherapeutic and hormonal drugs for Stage I-IIIB Breast Cancer patients.
Objectives: This study determined the 5-year disease-free survival and patterns of recurrence of patients 
enrolled in the Breast Cancer Medicine Access Program (BCMAP) of the Philippine General Hospital.  
Methodology: This is a retrospective cohort study of patients enrolled in BCMAP from January 2012 to 
December 2016. Kaplan-Meier survival analysis was used to determine the disease-free survival. Cox-Mantel 
Log Rank Test and Cox Proportional Hazards were used to determine factors that influenced survival.
Results and Conclusion: Of the 1,680 patients enrolled in the study period, 231 did not finish their treatment. 
The most common molecular subtype was Luminal A, and majority had High Risk St. Gallen Category. The most 
common site of recurrence was the bone. Only 612 patients were included in the analysis of survival due to 
incomplete data. Median disease-free survival had not yet been reached, but those who did have recurrence, 
did so in a median time of 17 months. Survival was found to be significantly influenced by co-morbidities, 
lymphovascular invasion, ER and PR statuses, and molecular subtypes.  Even though a lot of patients 
benefitted from the BCMAP, lacking data and a significant number of patients lost to follow-up limited the 
analysis of outcomes.  Complete data collection and stronger follow-up is recommended.

Keywords: breast neoplasms, disease-free survival, immunohistochemical profile, pattern of recurrence, PGH, 
DOH, BCMAP

R E S E A R C H     A R T I C L E

Introduction

In the Philippines, breast cancer is the 3rd leading cause of 
cancer deaths among men and women, and is the most 
common malignancy for both sexes combined. The national 
age-standardized mortality from breast cancer is estimated at 
11.9 per 100,000 women [1], making it a national health 
concern, especially in a developing country where access to 
screening and treatment continues to be a challenge [2].  This is 
especially worrisome since a recent report found the incidence 
of breast cancer to be gradually increasing and is expected to 
increase even more in the next 10 years particularly in 
Southeast Asia [3].

The Department of Health (DOH) started the Breast Cancer 
Medicine Access Program (BCMAP) in 2011, providing fully-
subsidized adjuvant and neoadjuvant chemotherapeutic and 
hormonal drugs for Stage I-IIIB Breast Cancer patients [2]. 
Currently with four pilot access sites (East Avenue Medical 
Center, Jose Reyes Memorial Medical Center, Rizal Medical 
Center, and Philippine General Hospital), and two expansion sites 
(Amang Rodriguez Memorial Medical Center, and Bicol Regional 
Training and Teaching Hospital), the DOH, in collaboration with 
the Philippine Cancer Society, Inc. patient navigation program, 
ensures patient service and follow-up care for enrolled patients. 
The implementation of this program aims to improve the cure 
and survival rates of Filipino cancer patients [2].  
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In 2015, Semira et al. published a paper on the 1.5 year 
outcomes of the patients enrolled in this program [5]. They 
noted a median TTP of 14 months, with no significant 
difference among the different risk categories. They also 
noted no significant correlation between age, sex, significant 
co-morbidities, cancer stage, histologic grade, histologic 
type, lymphovascular invasion, and lymph node 
involvement to the outcome. The short length of time of 
follow-up as well as the non-inclusion of endocrine receptor 
and HER2/neu status might have contributed to these 
findings. In a similar study, Laja et al identified Her2 positivity 
as a possible prognostic marker for early relapse, noting 
significantly more disease progression among HER2neu(+) 
patients regardless of ER/PR subtype [6].

Tumor stage, size, and lymph node involvement have 
been identified as major predictors of metastasis [7]. As 
tumor size increased, survival decreased regardless of lymph 
node status; and as lymph node involvement increased, 
survival status also decreased regardless of tumor size [8].  
The National Surgical Adjuvant Breast Project B-06 study 9 
showed that only 20-30% of node-negative patients will 
develop recurrence within 10 years, compared with about 
70% of patients with axillary nodal involvement. Four or 
more involved nodes portends a worse prognosis than if less 
than 4 nodes are involved [9].

Other factors considered to be independent variables 
include the estrogen/progesterone receptor (ER/PR) and 
Her2 status, tumor morphology, histologic grade and 
presence of lymphovascular invasion [10,11]. With a number 
of identified risk factors affecting the survival and prognosis 
of breast cancer, risk categories have been developed in 
order to stratify a patient's risk for relapse [12,13]. Endocrine 
responsiveness has been identified to be of primary 
importance in the selection of adjuvant therapy [14].  

Breast cancer has long been appreciated to have different 
clinical outcomes depending on biologic features. Molecular 
subtyping is one way to group this heterogeneous cancer to 
determine prognosis and treatment selection [15].  
Characterization of tumor receptor status – estrogen receptor 
(ER), progesterone receptor (PR), and HER2 – form the basis of 
the four functional groups of tumors: Luminal A (hormone 
receptor [ER and/or PR] positive) and Her2 negative), Luminal 
B (hormone receptor [ER and/or PR] positive) and Her2 
positive, Her2-enriched (hormone receptor negative and Her2 
positive), and Triple-negative/Basal-like (hormone receptor 
negative and her2 negative). Prognosis is worst among the 
triple negative subtype, and best among Luminal A [15,16].  

In 2000 Perou and Sorlie were the first to propose a 
molecular classification of breast cancer: Luminal, Her2-
positive, Basal-like, and Normal-like [17]. However, the 
importance and consequence of the normal-like subgroup is 
unclear, apparently representing samples with more normal 
tissue component and low tumor cell content [18], hence is 
not always utilized in literature.  As technology advances and 
different methods of molecular class prediction are 
identified, subsequent studies suggest that further 
molecular subsets exist, and current evidence is not yet 
certain exactly how many molecular subsets there are [19].

For the purpose of this paper which will utilize tumor 
growth factor receptor status – ER, PR, and HER2 – to classify 
the molecular subtypes, the four functional subgroups listed 
above as cited by the American Society of Clinical Oncology 
and DeVita's Principles and Practice of Oncology will be 
used. Since subtyping using DNA microarrays is not available 
and routine practice, further sub-classification of the 
molecular subtypes is not yet possible (Table 1).

The St. Gallen risk categories for patients with breast 
cancer takes into account the identified prognostic and 
predictive factors and histopathological profile to classify a 
patient's risk of relapse [20] (Table 2). The level of risk would 
be able to guide the adjuvant treatment for a patient.

Although gene expression signatures particularly for 
breast cancer is largely being used and accepted for risk 
estimation and treatment decision tool in many countries 
[21-25], such procedures are mostly unavailable and 
unaffordable for the patients of the Philippines where costs 
of treatment are usually out of pocket. Hence, gene 
expression signature classification will be outside the scope 
of this study.

Measurement of outcomes have used different 
measures in the past with overall survival being universally 
accepted as the measure of direct benefit [26]. Surrogate 
outcomes have also been used by different studies including 
disease-free survival (DFS) defined as the time from 
randomization/enrollment/diagnosis until recurrence of 
tumor or death. This is frequently in the adjuvant setting 
where patients are treated definitively [26,27].

This study determines the 5-year outcomes of patients 
enrolled in the DOH-BCMAP being managed at the 
Philippine General Hospital. Specifically, it determines the 
disease-free survival, as well as the patterns of recurrence 
among the said patients. It also evaluates the correlation 
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between the St. Gallen risk categories, and the molecular 
sub-type against disease progression over 5 years follow-up.

Methodology

This is a retrospective cohort study that included 
histology-proven Stage I-IIIB breast cancer patients enrolled 
in the Department of Health- Breast Cancer Medicines Access 
Program (DOH-BCMAP) from January 2012 to December 
2016, managed at the Philippine General Hospital.  

All patients who have completed their treatment and 
have had at least one year of follow-up were included in the 

study. The patients should have undergone standard 
definitive surgery and adjuvant/neoadjuvant chemotherapy, 
adjuvant radiotherapy and/or hormonal therapy as 
recommended by current NCCN guidelines per stage. 
Patients who did not complete the planned chemotherapy 
were excluded.

Factors of interest such as age, sex, significant co-
morbidities, cancer stage, histologic grade, histologic type, 
pathologic tumor size, lymphovascular invasion, lymph 
node involvement, ER/PR/HER2 status, Ki67 levels (if 
available), date of diagnosis, date of recurrence/metastasis, 
and site of recurrence/metastasis were gathered from the 
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Table 1. Molecular subtypes of breast cancer

Luminal A
hormone-receptor positive (ER and/or PR positive), AND
HER2 negative, AND
low levels of the protein Ki-67

Luminal B
hormone-receptor positive (ER and/or PR positive), AND
 either HER2 positive or HER2 negative, AND
high levels of Ki-67

Her2 enriched
hormone-receptor negative (ER and PR negative), AND
HER2 positive

Triple-Negative/ Basal-Like
hormone-receptor negative (ER and PR negative), AND
HER2 negative

Low risk

Node negative AND all of the following features:
     Pathologic tumour size ≤2cm, AND
     Grade 1, AND
     Absence of extensive peritumoural vascular invasion, AND
     ER and/or PR expressed, AND
     Her2/neu gene neither overexpressed nor amplified, AND
     Age ≥35 years

Intermediate risk

Node negative AND at least one of the following features: 
     Pathologic tumour size >2cm, OR
     Grade 2-3, OR
     Presence of extensive peritumoural vascular invasion, OR
     ER and PR absent, OR
     Her2/neu gene neither overexpressed nor amplified
     Age <35 years

Node positive (1-3 nodes involved), AND 
ER and/or PR expressed, AND
Her2/neu gene neither overexpressed nor amplified

High risk

Node positive (1-3 nodes involved), AND
ER and PR absent, OR
Her2/neu gene overexpressed or amplified

Node positive (>4 involved nodes)

Table 2. The St. Gallen risk categories for patients with operated breast cancer



medical charts. Ki67 was no longer included in the analysis 
since none of the patients had Ki67 level determination 
done. 

The patients were grouped according to the St. Gallen 
definition of risk categories [20] for patients with breast 
cancer, as well as molecular subtype based on their ER, PR, 
and HER2 status [16]. Although testing of ER, PR, and HER2 is 
standard practice in this hospital for all breast cancer 
patients, the breast cancer medicine access program 
subsidizes immunohistochemical testing only.  Fluorescence 
in situ hybridization (FISH) testing for patients with equivocal 
HER2 results would be an out of pocket expense that most 
patients could not afford, resulting in incomplete data for 
risk classification and subtyping.

Disease-free survival (DFS), defined as the time of 
diagnosis to tumor recurrence or death, and pattern of 
recurrence/metastasis according to the risk categories and 
molecular subtypes above were assessed.  

Kaplan-Meier survival analysis were used to determine 
the median disease-free survival. To determine if the 
survival probabilities of the breast cancer patients were 
significantly different among the factors of interest being 
considered in the study, Cox-Mantel Log Rank Test was 
performed. Cox Proportional Hazards (Cox PH) Regression 
analysis determined how much each factor contributed to 
the risk of disease recurrence/metastasis/death. Statistical 
analysis was done using SPSS software.

The study went through the ethics review and approval 
of the UP Manila Research Ethics Board (UPMREB Code 
2017-332-01) and in the administration of the whole 
research process, the ethics of research were invoked and 
strictly followed at all times particularly confidentiality of 
information and anonymity of the research participants.

Results

Baseline Characteristics of Enrolled Patients
 
There were initially a total of 1,680 patients diagnosed 

with breast cancer enrolled in the Philippine General 
Hospital DOH-BCMAP during the study period, January 2012 
to December 2016. Of these patients, 231 were excluded 
from this study for not completing their chemotherapy 
regimen, leaving 1,449 patients included in this study's 
analysis. Presented below in Table 3 are the baseline 
characteristics of all patients included in this study.

Most of the patients were within the 40-59 years age 
bracket, and only 3 were male.  About half had Grade 2 or 3 
disease diagnosed at Stage III. Over 90% had invasive ductal 
carcinoma, and majority (89.65%) had greater than 2cm 
tumor size. Approximately half of the patients had no lymph 
node involvement, and no lymphovascular invasion. Eighty 
percent of patients had intermediate to high St. Gallen Risk 
Category. Although majority of patients did not have enough 
data to be classified under a molecular subtype, most of the 
patients that were classified fell under Luminal A (22.64%).

Immunohistochemistry Profile, Patient Outcomes, and 
Patterns of Recurrence

At the end of that period, patients were classified into 
three groups, depending on their status before the study 
had ended: (1) “death/recurrence/metastasis” (for those 
patients who either died or experienced at least one tumor 
recurrence), (2) “alive” (for those who were still alive and 
never experienced tumor recurrence or metastasis), and (3) 
“lost to follow-up” (for those who did not follow-up or 
without outcome data after completing their treatment). 
The last two statuses (patients having status of either “alive” 
and “lost to follow up”) are censored since there is no 
information at hand whether they will die or experience 
tumor recurrence beyond the study period so it cannot be 
determined whether the treatment is effective to them.

Table 4 presents the distribution of patients grouped 
according to their status at the end of the study. From the 63 
patients classified under “Recurrence/Metastasis/Died”, 
there was only one patient who died within the five-year 
study period and the remaining 62 patients experienced 
tumor recurrence or metastasis. Figure 1 illustrates the 
pattern of metastasis/recurrence among the patients who 
had these events.

The most common site of metastasis/recurrence is the 
bone, which is reflective of the distribution of molecular 
subtypes among the patients who had these events wherein 
Luminal A was most common (see Figure 2). Majority were 
under the high risk category, consistent with the overall 
distribution among all patients included in the study. 

Figure 3 will show the patterns of recurrence/metastasis 
according to molecular subtype and St. Gallen risk 
Categories. There are some patients under “unknown” since 
they either had incomplete hormone receptor status to be 
categorized under a specific molecular subtype, or 
inadequate data to fall under a risk category.

Breast Cancer Patients
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Characteristic                                               Total N = 1,449
  n (%)

Age

20 - 29 years old
30 - 39 years old
40 - 49 years old
50 - 59 years old
60 - 69 years old
70 - 79 years old

80 years old and above

23 (1.59)
212 (14.63)
508 (35.06)
459 (31.68)
217 (14.98)

29 (2.00)
1 (0.07)

Sex

Female
Male

1446 (99.79)
3 (0.21)

Civil Status

Single
Married/Live-in

Separated
Widowed

341(23.53)
1102 (76.05)

4 (0.28)
2 (0.14)

Co-morbidities

None
Hypertension

Diabetes
Cardiovascular disease

Others

1156 (79.78)
210 (14.49)

51 (3.52)
11 (0.76)
21 (1.45)

Cancer Stage

IA
IB
IIA
IIB
IIIA
IIIB

Not specified

33 (2.28)
4 (0.28)

298 (20.57)
278 (19.19)
317 (21.88)
500 (34.51)

19 (1.31)

Histologic Grade

Grade 1
Grade 2
Grade 3

Not specified

117 (8.07)
606 (41.82)
334 (23.05)
392 (27.05)

Histologic Type

Invasive ductal
Invasive lobular

Mucinous
Medullary

Infiltrating ductal
Invasive papillary

Tubular
Other Types

1331 (91.85)
30 (2.07)
22 (1.52)
14 (0.97)
12 (0.83)
7 (0.48)
1 (0.07)

32 (2.21)

Table 3. Baseline characteristics of patients enrolled in pgh doh-bcmap
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Pathologic Tumor Size

Less than or equal to 2cm
Greater than 2cm

Not specified

77 (5.31)
1299 (89.65)

73 (5.04)

Lymphovascular Invasion

No
Yes

Not specified

717 (49.48)
299 (20.63)
433 (29.88)

Lymph Node Involvement

0
1-3

4 or more

811 (55.97)
339 (23.40)
299 (20.78)

ER Status

Negative
Positive

Not specified

257 (17.73)
641 (44.24)
551 (38.03)

PR Status

Negative
Positive

Not specified

329 (22.71)
566 (39.06)
554 (38.23)

HER2 Status

Negative
Positive

Equivocal
Not specified

415 (28.64)
223 (15.39)
121 (8.35)

690 (47.62)

St. Gallen Risk Category

Low
Intermediate

High
Incomplete Data

10 (0.69)
684 (47.20)
482 (33.26)
273 (18.84)

Molecular Subtype

Luminal A
Luminal B

HER2 enriched
Triple-negative/Basal-like

Incomplete Data

328 (22.64)
136 (9.39)
84 (5.80)
78 (5.38)

823 (56.80)

Interestingly, all except two patients with multiple sites 
of metastases involved the bone as well, making it the most 
common site of metastasis by an even larger margin.  

As observed in Table 4, almost 75% of the patients were 
lost to follow-up which severely outnumbered the event 
cases at only 4.35%. This overly-skewed incidences of lost-to 

follow-up will greatly affect the analysis because in the 
development of survival models, “alive” and “lost to follow-
up” will be treated as one (censored cases). 

However, it is unfitting to analyze “lost to follow-up” as 
“alive” since there is no sufficient information which among 
this great percentage of lost to follow-ups really died, 
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Table 4. All patients' status at the end of the study period

Record Type
(Censored/Uncensored)

Status Frequency Percentage

Censored Alive
Lost to follow-up
Total Censored

321
1065
1386

22.15%
73.50%
95.65%

Event (Uncensored) Recurrence/Metastasis /Death 63 4.35%

TOTAL 1449                                                                                                              100.00%

Event to Lost to Follow-up Ratio = 1:17 (Event : Lost to follow-up)

Figure 1. Distribution of Recurrence/Metastasis by Site (N = 62).

experienced tumor recurrence or remained alive within the 
study period. Thus, this event to lost to follow-up ratio must 
be reduced to lessen the bias caused by overly-skewed 
incidence of censored data. 

Since one of the primary objective of this research is to 
study whether the survival or tumor recurrence is 
associated with molecular subtype and St. Gallen Risk 
Categories, it is appropriate to just include those patient 
records with complete information on these two variables 
and those records with incomplete data on at least one of 
these two will be dropped from the analysis – a limitation of 
the study. Table 5 presents the distribution of patients with 
complete information both for molecular subtype and St. 
Gallen Risk Categories.

After dropping the patient records with incomplete 
information on molecular subtype and St. Gallen Risk 

Category, the percentage of lost to follow-up decreased 
from 75% to 50% and the ratio of event to follow up is now 
reduced from 1:17 to 1:7. Thus, the biasedness of overly-
skewed incidence of censored data is significantly 
decreased. From this point forward, all statistical 
explorations and analyses will just consider these 612 
patients.

In this research, 15 factors of interest were considered as 
possibly affecting the survival and tumor recurrence pattern 
of breast cancer patients. Table 6 lists the frequency 
distribution of the patients classified based on their status at 
the end of the study.

Among the 612 patients, 45 patients (7.35%) either died 
or experienced tumor recurrence during the study period. 
From these 45 patients, majority had invasive ductal 
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Figure 2. Distribution of (A) Molecular Subtypes, and (B) St. Gallen Risk Categories among Patients with 
Recurrence/Death/Metastasis (N = 62).

Figure 3. Distribution of Recurrence/Metastasis Site by (A) Molecular Subtype, and (B) St. Gallen Risk Categories

Record Type
(Censored/Uncensored)

Status Frequency Percentage

Censored Alive
Lost to follow-up
Total Censored

261
306
567

42.65%
50.00%
92.65%

Event (Uncensored) Recurrence/Metastasis /Death 45 7.35%

TOTAL 612                                                                                                             100.00%

Event to Lost to Follow-up Ratio = 1:7 (Event : Lost to follow-up)

Table 5. Patient with Complete Information Status at the End of the Study Period.
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Table 6. Patients grouped according to their status at the end of study.

Age Group Alive
(total = 261)

Lost to follow-up
(total = 306

Recurrence/ 
Metastasis/ Death

(total = 45)

Total N = 612
n (%)

Age Group

20 - 29 years old
30 - 39 years old
40 - 49 years old
50 - 59 years old
60 - 69 years old

70 years old and above

2
44
83
90
40
2

5
59

104
95
37
6

0
9

16
12
8
0

7 (1.14)
112 (18.30)
203 (33.17)
197 (32.19)
85 (13.89)

8 (1.31)

Sex

Female
Male

260
1

306
0

45
0

611 (99.84)
1 (0.16)

Civil Status

Single
Married/Live-in

Separated

53
208

0

77
227

2

8
37
0

138 (22.55)
472 (77.12)

2 (0.32)

Co-morbidities

None
Hypertension

Diabetes
Cardiovascular disease

Others

215
33
8
3
2

244
42
11
1
8

33
5
4
2
1

492 (80.39)
80 (13.07)
23 (3.75)
6 (0.98)
11 (1.80

Cancer Stage

IA
IB
IIA
IIB
IIIA
IIIB

Not specified

14
2

91
56
63
32
3

8
0

77
74
60
82
5

2
0
7

12
14
10
0

24 (3.92)
2 (0.33)

175 (28.59)
142 (23.20)
137 (22.38)
124 (20.26)

8 (1.31)

Histologic Grade

Grade 1
Grade 2
Grade 3

Not specified

25
108
70
58

23
140
74
69

3
19
16
7

51 (8.83)
267 (43.63)
160 (26.14)
134 (21.89)

Histologic Type

Other Types
Invasive ductal

Medullary
Mucinous

Invasive lobular
Invasive papillary

Tubular
Infiltrating ductal

1
236

3
6
7
4
1
3

8
275

2
7
11
1
0
2

1
40
0
1
1
0
0
2

10 (1.63)
551 (90.03)

5 (0.82)
14 (2.29)
19 (3.10)
5 (0.82)
1 (0.16)
7 (1.14)
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Pathologic Tumor Size

Less than or equal to 2cm
Greater than 2cm

Not specified

32
229

0

20
270
16

4
40
1

56 (9.15)
539 (88.07)

17 (2.78)

Lymphovascular Invasion

No
Yes

Not specified

172
83
6

180
66
60

24
18
3

376 (61.44)
167 (27.29)
69 (11.27)

Lymph Node Involvements

0
1 - 3

4 or more

123
79
59

157
79
70

16
17
12

296 (48.37)
175 (28.59)
141 (23.04)

ER Status

Negative
Positive

Not specified

83
178

0

74
231

1

22
23
0

179 (29.25)
432 (70.59)

1 (0.16)

PR Status

Negative
Positive

Not specified

99
162

0

101
204

1

29
16
0

229 (37.42)
382 (62.42)

1 (0.16)

HER2 Status

Negative
Positive

Not specified

169
92
0

195
109

2

26
19
0

390 (63.72)
220 (35.95)

2 (0.32)

St. Gallen Risk Category

Low
Intermediate

High

4
124
133

3
143
160

1
18
26

8 (1.31)
285 (46.57)
319 (52.12)

Molecular Subtype

Luminal A
Luminal B

HER2 enriched
Triple-negative/Basal-like

133
55
36
37

166
73
37
30

18
8
11
8

317 (51.80)
136 (22.22)
84 (13.72)
75 (12.25)
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Factor of Interest Chi-Square DF p-value

Sex 0.0521 1 0.8195

Civil Status 0.8066 2 0.6681

Co-morbidities 9.9694 4 0.0409

Cancer Stage 6.2453 6 0.3963

Histologic Grade 2.6060 3 0.4564

Histologic Type 6.2834 7 0.5071

Pathologic Tumor Size 0.2666 2 0.8752

Lymphovascular Invasion 6.5443 2 0.0379

ER Status 10.6432 2 0.0049

PR Status 15.5149 2 0.0004

HER2 Status 1.1474 2 0.5634

St. Gallen Risk Categories 1.3334 2 0.5134

Molecular Subtype 8.4759 3 0.0371

Table 7. Results of cox-mantel log-rank test of equality of survival distributions.

Cox Proportional Hazards Regression Model
Dependent Variable: Disease-free Survival (DFS) Time

Event = Death / Recurrence / Metastasis
Censored = Alive / Lost to Follow-up

Parameter DF Parameter
Estimate

Standard
Error

Chi-Square p-value Hazard
Ratio

95% Hazard Ratio 
Confidence Limits

Lower Upper

Co-morbidities
(Hypertension vs. None)

1 -0.12314 0.48213 0.0652 0.7984 0.884 0.344 2.275

Co-morbidities
(Diabetes vs. None)

1 0.80793 0.5408 2.2319 0.1352 2.243 0.777 6.475

Co-morbidities
(Cardio-vascular Diseases 

vs. None)

1
1.79476 0.73727 5.926 0.0149 6.018 1.419 25.528

Co-morbidities
(Other co-morbidities vs. None)

1
0.21532 1.01676 0.0448 0.8323 1.24 0.169 9.099

Lymph node involvement 1 0.07405 0.03443 4.6262 0.0315 1.077 1.007 1.152

Molecular Subtype
(Luminal B vs. Luminal A)

1 0.06086 0.42757 0.0203 0.8868 1.063 0.46 2.457

Molecular Subtype
(HER2 enriched vs. Luminal A)

1
0.96301 0.3846 6.2698 0.0123 2.62 1.233 5.567

Molecular Subtype
(Triple-negative/Basal-like 

vs. Luminal A)

1
0.81332 0.43326 3.5239 0.0605 2.255 0.965 5.272

Table 8. Cox proportional hazards regression model results.
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Table 9. Characteristics of patients not included vs included in final analysis

NOT included in the analysis 
(N=1065)

Included in the analysis (N=612)

Age Group n(%) n(%)

20 - 29 years old
30 - 39 years old
40 - 49 years old
50 - 59 years old
60 - 69 years old
>=70  years old

20 (1.88)
149 (13.99)
377 (35.40)
335 (31.45)
158 (14.83)

26 (2.44)

7 (1.14)1
12 (18.30)

203 (33.17)
197 (32.19)
85 (13.89)

8 (1.31)

Sex

Female
Male

1063 (99.81)
2 (0.19)

611 (99.84)
1 (0.16)

Civil Status

Single
Married/Live-in

Separated
Widowed

266 (24.98)
793 (74.46)

4 (0.37)
2 (0.19)

138 (22.55)
472 (77.12)

2 (0.32)
-

Co-morbidities

None
Hypertension

Diabetes
Cardiovascular disease

Others

839 (78.78)
167 (15.68)

35 (3.29)
6 (0.56)

18 (1.69)

492 (80.39)
80 (13.07)
23 (3.75)
6 (0.98)
11 (1.80)

Cancer Stage

IA
IB
IIA
IIB
IIIA
IIIB

Not specified

15 (1.41)
2 (0.19)

183 (17.18)
191 (17.93)
214 (20.09)
445 (41.78)

15 (1.41)

24 (3.92)
2 (0.33)

175 (28.59)
142 (23.20)
137 (22.38)
124 (20.26)

8 (1.31)

Histologic Grade

Grade 1
Grade 2
Grade 3

Not specified

83 (7.79)
440 (41.31)
231 (21.69)
311 (29.20)

51 (8.83)
267 (43.63)
160 (26.14)
134 (21.89)

Histologic Type

Other Types
Invasive ductal

Medullary
Mucinous

Invasive lobular
Invasive papillary

Tubular
Infiltrating ductal

30 (2.82)
981 (92.11)
10 (0.94)
15 (1.41)
21 (1.98)
3 (0.28)

-
5 (0.47)

10 (1.63)
551 (90.03)

5 (0.82)
14 (2.29)
19 (3.10)
5 (0.82)
1 (0.16)
7 (1.14)
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Pathologic Tumor Size

Less than or equal to 2cm
Greater than 2cm

Not specified

39 (3.66)
955 (89.67)

71 (6.67)

56 (9.15)
539 (88.07)

17 (2.78)

Lymphovascular Invasion

No
Yes

Not specified

480 (45.07)
172 (16.15)
413 (38.78)

376 (61.44)
167 (27.29)
69 (11.27)

Lymph Node Involvements

0
1 - 3

4 or more

640 (60.09)
219 (20.56)
206 (19.24)

296 (48.37)
175 (28.59)
141 (23.04)

ER Status

Negative
Positive

Not specified

137 (12.86)
400 (37.56)
528 (49.58)

179 (29.25)
432 (70.59)

1 (0.16)

PR Status

Negative
Positive

Not specified

184 (17.28)
350 (32.86)
531 (49.86)

229 (37.42)
382 (62.42)

1 (0.16)

HER2 Status

Negative
Positive

Equivocal
Not specified

206 (19.34)
109 (10.23)

86 (8.07)
664 (62.35)

390 (63.72)
220 (35.95)

-
2 (0.32)

St. Gallen Risk Category

Low
Intermediate

High
Incomplete Data

4 (0.37)
501 (47.04)
302 (28.36)
58 (24.22)

8 (1.31)
285 (46.57)
319 (52.12)

-

Molecular Subtype

Luminal A
Luminal B

HER2 enriched
Triple-negative/Basal-like

Incomplete data

176 (16.53)
73 (6.85)

37 (3.47)3
1 (2.91)

748 (70.23)

317 (51.80)
136 (22.22)
84 (13.72)
75 (12.25)

-
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carcinoma with tumor size >2cm, half of which had ER 
positive tumors, but only about a quarter with PR and/or 
HER2 positive tumors. It is interesting to note that 317 
patients, or 51.8% of the 612 with complete data for analysis 
fell under luminal A subtype, consistent with literature citing 
this subgroup as the most common.

Disease-Free Survival

Aside from the factors of interest gathered from medical 
charts, disease-free survival (DFS), defined as the time of 
diagnosis to tumor recurrence or death, were also 
measured. Of the 612 patients included in the analysis of 
this paper, 261 were still alive at the time of analysis 
(December 2017), while 306 were lost to follow-up.  Despite 
the significant number of patients lost to follow-up, the 
median disease free survival has not yet been reached since 
by the time of analysis of this study, only 45 of the 306 
patients with follow-up data analyzed for survival had 
recurrence, metastasis, or death. The shortest and longest 
disease-free survival among these 45 patients were one 
month and 59 months, respectively. Half of these patients 
experienced recurrence/metastasis/death after 17 months.

Overall, patients who experienced death/ recurrence/ 
metastasis consisted 7.35% of the total 612 patients 
analyzed. The line plot below visually shows the historical 
changes in event incidences. Figure 4. Historical changes in 
event incidences of patients

Kaplan-Meier analyses were performed to understand 
the survival probability of breast cancer patients across 
time.  To determine if the survival probabilities of the breast 
cancer patients were significantly different among the 
factors of interest in the study, Cox-Mantel Log Rank Test for 
equality of survival distributions across groups was 
performed (see Table 7).

The results of the statistical tests indicate that the 
survival distributions are significantly influenced by co-
morbidities, presence of lymphovascular invasion, ER and 
PR statuses, and molecular subtypes. The Kaplan-Meier 
curves of the cumulative survival functions from each 
significant factor of interest are presented in Figure 5.

The cumulative survival plots, as presented in Figure 5, 
show that 20 months after the time of diagnosis, the 
differences in survival rates by co-morbidities become 
evident. Patients with cardiovascular diseases or diabetes 
were at the highest risk towards death or tumor recurrence 

as compared to those with hypertension and other co-
morbidities. The presence of lymphovascular invasion 
significantly increases the risk of tumor recurrence or 
death.

From the cumulative survival plots by ER and PR status, 
breast cancer patients with negative ER and/or PR status 
consistently had higher risk of death of tumor recurrence 
(see Figure 6). With regards to the Molecular Subtypes 
(see Figure 7), patients with triple-negative disease had 
the lowest disease-free survival time as they experienced 
death/metastasis/tumor recurrence at most 30 months 
after the time of diagnosis. The next group with the 
lowest DFS are those patients with HER2-enriched 
molecular subtype who experienced death/ metastasis/ 
tumor recurrence at most 42 months after the time of 
diagnosis. On the other hand, breast cancer patients with 
either Luminal A or Luminal B were the groups having 
lower event risk at a very slow rate of change across time 
and longer disease-free survival time. This survival curve 
confirms the findings of significantly better disease-free 
survival among ER and PR positive patients.

Figure 7 also illustrates the survival curve of patients 
according to their risk category. Recall that the results of the 
Cox-Mantel Log Rank Test was not significant across the 
categories, which may have been because there was only 
one patient in the Low Risk Category who experienced 
tumor recurrence/death. Throughout the entire study 
period, cancer patients belonging to High category are at 
the higher risk towards death or tumor occurrence relative 
to those belonging to Intermediate category.

Factors Contributing to Disease-Free Survival (Cox 
Proportional Hazards)

Cox Proportional Hazards (Cox PH) Regression analysis 
was performed in order to determine how much each factor 
contributed to the risk of recurrence/ metastasis/ death 
(see Table 8). The final Cox Proportional Hazards (Cox PH) 
regression model discovered only three significant factors 
contributing to disease-free survival: (1) co-morbidity with 
cardio-vascular diseases, (2) lymph node involvement, and 
(3) Her2-enriched molecular subtype.

Cardiovascular disease was the only co-morbidity 
significantly influencing the disease-free survival of breast 
cancer patients, increasing their risk of recurrence/ 
metastasis/ death by six times relative to those who have no 
co-morbidities (95% Confidence Interval 1.42 – 25.53). 
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Lymph node involvement increased a patient's risk of 
recurrence/metastasis/death multiplicatively by 0.7% - 15.2% 
for every one additional lymph node affected. Lastly, HER2-
enriched subtype increased the risk of death or recurrence by 
2.62 times (95% Confidence Interval 1.23 – 5.57). 

Discussion

According to the 2015 Philippine Cancer Facts and 
Estimates, breast cancer is the leading site of malignancy in 
the country, with the incidence rising starting the age of 30 
[1], which was reflected in the age distribution among 
patients in this study.

Invasive/infiltrating ductal carcinoma has consistently 
been identified as the most common histologic subtype 
among breast cancer studies[29,30], with majority being 
hormone-receptor positive [31]. The same pattern was 
found in this study.

Although the number of patients who experienced 
disease recurrence, metastasis, or death could not be 
accurately estimated given the sizeable percentage of 
patients lost to follow-up within the 5-year study period, 
among those who experienced an event did so within a 
median time frame of 17 months.  This is consistent with the 
findings of Semira et al in 2015, wherein 18% of the patients 
enrolled in DOH-BCMAP had median time to recurrence of 
14 months [5].

    
Similar to the results of this study, historical data has been 

consistent in identifying the bone as the most common site 
of metastasis for breast cancer particularly hormone-
receptor positive breast cancer [32,33]. 

Lymph node involvement is often cited as the most 
important anatomic prognostic indicator for breast cancer 
[8,9]. It is not surprising therefore, that this study found that 
the risk of metastasis/recurrence increased exponentially for 
each increase in lymph node positivity.  An unexpected result 
here is that the stage of disease did not significantly affect the 
disease-free survival of patients.  However, this finding might 
be due to the large number of patient censored in the 
survival analysis.

HER2 status has been identified as an independent 
prognostic indicator, in that patients who don't receive anti-
HER2 therapy had shorter disease free and breast cancer 
specific survival [34], as opposed to the usual findings of 
poorest survival among Triple-negative disease [35]. This 
might explain the poorest disease-free survival among HER2-

enriched subtype in this study, given that Traztuzumab was 
not included in the medicine access program in the duration 
of this study.  

The finding of improved survival among hormone-receptor 
status positive patients (Figure 6), particularly among those 
with Luminal A subtype (Figure 7) as compared to other 
subtypes, is consistent with historical data as well [35].

Limitations of the study

Since this study was done among patients enrolled in the 
Philippine General Hospital DOH-BCMAP, the main limitation 
of the study was the availability of follow-up data by the 
program. As most patients did not follow-up in the program 
after completing their chemotherapy, a lot of data was lost 
and thereby censored in the final analysis. A total of 1,065 
patients were lost to follow-up, greatly limiting the analysis 
of outcomes in this study. Table 9 shows the profile of these 
patients who were lost to follow-up.

Conclusion

The first five years of DOH-BCMAP in the Philippine 
General Hospital catered to 1,680 patients, 231 of which did 
not complete their chemotherapy.  Patients in the program 
were more commonly in the 40-59 years' age range, and 
diagnosed at later stage with more aggressive features 
(about half were stage III, Grades 2 or 3, with lymph node 
involvement). Consistent with established data, the most 
common histology was invasive ductal carcinoma, and 
Luminal A molecular subtype.  

Even though a lot of patients benefitted from the 
program, lacking data and a significant number of patients 
lost to follow-up limited the analysis of their outcomes. 
However, this study was able to identify factors that 
negatively influenced disease-free survival among Filipino 
patients with non-metastatic breast cancer: cardiovascular 
co-morbidity, presence of lymphovascular invasion, 
increasing lymph node affectation, ER/PR negativity, and 
HER2-enriched molecular subtypes.

It would benefit the program if it were to include 
confirmatory HER2 Fluorescent In-Situ Hybridization (FISH) 
testing for patients with equivocal HER2 immunohistochemistry 
results in order to properly categorize all patients under their 
respective molecular subtypes, and to ensure all patients are 
given proper treatment, given the data here showing poorer 
survival among HER2 positive patients.  This would also make 
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future researches similar to this one better in terms of 
completeness of data.  

Considering the number of patients with no follow-up 
data, another important recommendation would be to 
strengthen the follow-up procedures for all patients 
enrolled in the DOH-BCMAP in order to come up with a 
more robust survival data. Gathering data from all the 
centers under the program would generate an even more 
significant conclusions and identify factors affecting survival 
in the local setting. This would also document of the 
benefits derived from the implementation of this program.

Lastly, longer follow-up is important in order to gain an 
accurate idea of the pattern of recurrence/metastasis, 
especially given the propensity of hormone-receptor 
positive breast cancers for late recurrences.  

As of this writing (February 2018), trastuzumab is now 
included in the BCMAP program for HER2 positive patients, 
and confirmatory HER2 FISH testing will soon be included in 
the scope of the program services. A future study looking at 
the trastuzumab era will be of note. 
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