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Objective: In comparison to other breast subtypes, Triple Negative Breast
Cancer (TNBC) has worst prognosis. In this study, we evaluate the role of
maintenance COX-2 inhibitors in non-metastatic TNBC patients.
Methods: This study was a prospective, open-label, 1:1-ratio, randomized
trial. Eighty-six patients diagnosed with non-metastatic TNBC and proved to
have positive COX-2 expression by immunohistochemically staining were
enrolled in this trial. The patients were treated and followed up at Tanta
University Hospitals in the period from January 2014 to October 2019. Patients
randomized to receive COX-2 inhibitors (Celecoxib 200 mg once daily) as
maintenance therapy after completion of adjuvant therapy till progression or
toxicity (arm A) or observation without maintenance therapy (arm B) in ratio of
1 to 1. The primary endpoint was Disease Free Survival (DFS). Positive COX-2
expression was defined as more than 10% cytoplasmic staining.
Results: With median follow up of 59 months, the 4-year DFS rate was
significantly higher for patients received celecoxib compared to patients who
didn’t receive maintenance therapy (66% and 41.9% respectively) p<0.001.
Worse DFS were associated with conservative breast surgery, high Ki-67 and
positive family history of breast cancer respectively (p<0.001, 0.016 and 0.002
respectively).
Surgical approach and use of Cox-2 inhibitors remained statistically significant
with DFS in multivariate analysis [p=0.001; 95%CI (0.071-0.508); HR=0.190)
and p=0.006; 95%CI (1.466-10.27); HR=3.880) respectively].
Conclusion: This study showed that use of COX-2 inhibitors as maintenance
therapy based on COX-2 expression may be associated with better DFS for
non-metastatic TNBC patients. So, targeting COX-2 may have a role in this
aggressive disease..
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INTRODUCTION
Triple-Negative Breast Cancer (TNBC) is characterized by
negativity of Estrogen Receptor (ER), Progesterone Receptor
(PR), and Human Epidermal Growth Factor Receptor 2
(HER2). Luminal androgen receptor, mesenchymal, basallike immunosuppressed, and basal-like immune-activated are
four TNBC subtypes with different molecular behaviours [1].
Triple-negative breast cancer is a rapid growing than other
types of tumour and behaves more aggressively breast cancer
with a poorer prognosis. TNBC is characterized by higher
relapse rates compared with ER-positive breast cancers. The
risk of loco regional recurrence and distant metastases especially
lung and brain involvement are more obvious in TNBC [2-5].
Due to absence of expression of ER, PR and the HER2
protein, endocrine therapy and anti-HER2 are ineffective
in the treatment of triple negative breast cancer [6].
Despite using antiandrogen in the era of triple negative breast
cancer its role remains inconclusive [7].
Although the efficacy of immunotherapy in the last years of
research as proved many authors where they classify the triple
negative breast cancer depending on immune marker expression
[8, 9], but the role of COX 2 remains to be elucidated as
potential target.
The conversion of arachidonic acid to prostaglandins is catalysed
by Cyclooxygenase (COX). The inductive prostaglandin, COX2 was not associated with inflammation only but also new
vessel formation, tumour progression, inhibition of apoptosis
and development of metastases [10, 11]. Over expression of
COX-2 was reported in a variety of cancers of them primary
breast cancer [12]. Studies revealed that among different breast
cancer subtypes, COX-2 is highly expressed in TNBC [13].
Large tumour size and higher grade are associated with ER-/
PR-negative [13-15]. Being TNBC and COX-2 expression are
associated with worse outcome in early and locally advanced
breast cancer patients [16-19]. So, we are going to study the
role of COX 2 as maintenance therapy in non-metastatic triple
negative breast cancer.

PATIENTS AND METHODS
This is a prospective randomized (1:1-ratio) trial. Eighty-six
patients of non-metastatic TNBC were involved in this study.
The patients were treated and followed up at Tanta University
Hospitals through the period from January 2014 to October
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2019. Adjuvant, neoadjuvant and postoperative radiotherapy Four to five μm thick, formalin fixed, paraffin embedded tissue
was immunohistochemical stained for COX-2 expression using
were administrated according to guidelines [20].
avidin-biotin-peroxidase complex method. In summary, after
This trial was approved by Research Ethics Committee of Tanta
dewaxing and hydration, endogenous peroxidase was blocked
University. A written informed consent was received from all
with 3% hydrogen peroxide. The pn, slides were incubated
patients. Women aged more than eighteen years were considered
with rabbit monoclonal primary anti-COX2 antibody (Clone
were eligible if they had histopathologically proved TNBC (ERSP21, Cell Marque, Rocklin, California, USA, dilution 1:50).
negative, PR-negative and HER2 negative) with positive COXThe slides were counter-stained by haematoxylin. Replacing the
2 expression ≥ 10% by immunohistochemically staining. The
primary antibody with primary buffers and normal mouse or
main exclusion criteria; evidence of distant metastases, hormonal
rabbit serum to establish primary control. Positive control was
receptor positive or HER2 enriched breast cancer, asynchronous
established using colon cancer. The immunostained sections
bilateral breast cancer or COX-2 expression <10%.
were evaluated at a standard light microscope [21]. Positive
In this study, patients received either COX-2 inhibitors (celecoxib) expression was defined as COX-2 cytoplasmic staining ≥ 10%
200 mg once daily as maintenance therapy till progression or of tumour (Figure 2).
toxicity (arm A) or observation without maintenance therapy
(Arm B) after completion of adjuvant chemotherapy and/or Statistical analysis
radiotherapy (Figure 1).
SPSS software version 20 was used for statistical analysis. ChiPatients received adjuvant or neoadjuvant in the form of AC square test was used to assess the difference between groups.
(Day 1) Doxorubicin 60mg/m2- Cyclophosphamide 600 mg/ Using Kaplan-Meier curves and log-rank test was used to assess
m2 IV over 30 minutes. Repeat cycle every 21 days for 4 cycles, survival. Statistical significance was considered for p value of
followed by Day 1: Paclitaxel 80 mg/m2 by 1-hour IV infusion <0.05 [22].
weekly for 12 weeks.
Immunohistochemistry

Study endpoints

Formalin-fixed,
paraffin-embedded
specimens
were Disease free survival was calculated from time of start of study
pathologically examined for the immunohistochemical studies to local recurrence, distant metastasis, contra lateral or ipsilateral
breast tumour or death from any cause, whichever occurred first.
for ER, PR, Her2 and Ki 67.

Fig. 1. Study flow

Fig. 2. (A): COX-2 expression in >10% of the tumour cells (COX-2 immunohistochemistry, x400); (B): COX-2 expression in >10% of the tumour cells in
another case (COX-2 immunohistochemistry, x400)
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Tab. 1. Patient criteria

Arm (A)
43 (%)

Characteristics of all population
Age group
≤ 48
>48
Menopausal status
Premenopausal
Postmenopausal
LN
N0
N1
N2
N3
Stage
I
II
III
Tumor grade
G1
G2
G3
Neo-adjuvant chemotherapy
Yes
No
Surgery
CBS
MRM
Ki 67
Low
High
Family history
No
Yes

Arm (B)
43 (%)

Total
86 (%)

19
24

44.2
55.8

15
28

34.9
65.1

34
52

39.5
60.5

23
20

53.5 46.5

22
21

51.2
48.8

45
41

52.3
47.7

17
13
9
4

39.5
30.2
20.9
9.3

10
20
10
3

23.3
46.5
23.3
7

27
33
19
7

31.4
38.4
22.1
8.1

2
32
9

4.7
74.4
20.9

3
23
17

7
53.5
39.5

5
55
26

5.8
64
30.2

6
30
7

14
69.8
16.3

5
29
9

11.6
67.4
20.9

11
59
16

12.8
68.6
18.6

10
33

23.3
76.7

10
33

23.3
76.7

20
66

23.3
76.7

15
28

34.9
65.1

26
17

60.5
39.5

41
45

47.7
52.3

28
15

65.1
34.9

18
25

41.9
58.1

46
40

53.5
46.5

33
10

76.7
23.3

26
17

60.5
39.5

59
27

68.6
31.4

Follow ups were every four months to report recurrence and confidence Interval=2.477:13.810). Correlation of DFS to the
other prognostic features was clarified in (Figure 3).
death.

RESULTS

In Univariate analysis; the factors associated with worse
disease-free survival were conservative breast surgery, high Ki67 and positive family history of breast cancer. Interestingly,
no significant correlation was detected between tumour stage,
lymph node involvement or neoadjuvant chemotherapy and
DFS. Surgical approach and use of Cox-2

This prospective study included 86 patients diagnosed
pathologically to have non-metastatic TNBC. The median age
was 48 years (range, 28-60 years). Forty-five patient (52.3%)
were premenopausal. Most of patients (68.6%) had lymph node
involvement. Fifty-five (64%) of cases represented with stage II. inhibitors remained statistically significant with DFS in
Regarding to arm (A), most of patients were premenopausal. multivariate analysis [p=0.001; 95%CI (0.071-0.508);
Stage II and grade II were reported in 74.4% and 69.8% HR=0.190) and p=0.006; 95%CI (1.466-10.27); HR=3.880)
respectively. Ten patients received neoadjuvant chemotherapy respectively] (Table 2).

and 28 patients (65.1%) underwent Modified Radical
Mastectomy (MRM). Nearly similar criteria in arm (B), most DISCUSSION
of patients were premenopausal. Stage II and grade II were
Due to lack of treatment options of TNBC and their dismal
reported in 53.5.4% and 67.4% respectively. Ten patients
prognosis, there is a need for new pathological marker such as
received neoadjuvant chemotherapy and 17 patients (52.3%)
COX-2 to give new hope for these patients [23].
underwent MRM (Table 1).
There is established role of selective COX-2 inhibitors in reducing
Disease free survival
breast cancer as risk by promoting apoptosis, inhibiting cell
proliferation and angiogenesis through decreased prostaglandin
Survival outcomes: With median follow up of 59 months, the
synthesis [24, 25]. The role of COX-2 inhibitors as maintenance
4- year DFS rate was 51.1%. Thirty-two patients had disease
therapy for patients with non-metastatic TNBC after adjuvant
progression [7 cases (16.3%) for arm A and 25 (58.1%) for arm
therapy wasn’t discussed in previous clinical studies.
B]. The 4-year DFS rate was significantly higher in arm A than
arm B (66% and 41.9%respectively) (p<0.001, HR=5.84; 95% Several phase II trials revealed that the combination of celecoxib
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P=0.016

P=<0.001

P<0.001

P=0.002

Fig. 3. Correlation of DFS and prognostic features

Tab. 2. The effects of clinic
pathologic features on disease
free survival by univariate and
multivariate analysis

4−

4-year DFS (%)
Age group
≤ 48
>48
Menopausal status
Premenopausal
Postmenopausal
LN
N0
N1
N2
N3
Stage
I
II
III
Tumor grade
G1
G2
G3
Neo-adjuvant chemotherapy
Yes
No
Surgery
CBS
MRM
Cox-2
Yes
No
Ki 67
<15%
≥ 15%
Family history
No
Yes

36.8
63.5

Univariate
95% CI

p

HR

Multivariate
95% CI

p

0.488-2.005

0.978

0.268-1.155

0.076

76.9
44.8
43.8
57.1

0.761-1.585

0.062

60
55.6
57.7

0.532-2.278

0.110

0.415-1.698

0.183

0.280-1.447

0.331

0.084-0.423

<0.001

0.190

0.071-.0.508

0.001*

<0.001

3.880

1.466-10.27

0.006*

31.1
73.2

45.5
55.7
62.5
60
53.3
38.3
63.1
66.4
41.9
73.9
25.7

1.123-4.174

0.016

1.985

0.913-4.316

0..084

59.6
44.4

1.532-6.805

0.002

1.963

0.867-4.448

0.106
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and capecitabine provided a clinical benefit rate at 42.1%-47.5%
in metastatic Breast Cancer (BC) patients and a lower toxicity
than capecitabine alone [26, 27] matching with our results in
which the 4-year DFS was significantly higher for patients who
received Cox-2 inhibitors (66% vs 41.9%) (p<0.001).

not explain the survival benefit for patients with TNBC treated
with mastectomy or breast conservation with radiotherapy. In
our study most of our patients received adjuvant radiotherapy
even after mastectomy because most of our patients (68.6%)
had lymph node involvement and >30% of cases represented
with stage III [30, 31].
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