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Introduction 
Breast cancer is a heterogeneous disease comprised 

of several molecular subtypes based on the expression of 
estrogen receptor (ER), progesterone receptor (PR), and human 
epidermal growth factor 2-neu (HER2) receptor [1]. Over 
expression of HER2 receptor is well known to be associated 
with a more aggressive course of breast cancer, although, the 
molecular subtype of breast cancer may be more important 
for prognosis than the HER2 status [2]. In the United States, 
HER2 positive breast cancer constitutes about 15% of all cases  

 
of breast cancer [3]. Population based studies have confirmed 
the unfavorable prognosis of HER2 positive breast cancer in the 
(Pre-Trastuzumab) era, however, these studies are limited by the 
small number of patients and short follow up [4,5]. In the control 
arm of the TEACH trial which included 1260 patients with HER2 
positive breast cancer who have received placebo, the disease 
free survival was 75% at 5 years and 61% at 10 years [6]. 

Trastuzumab, a humanized monoclonal antibody with 
specificity for the extracellular domain of HER-2 was approved by 
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the US Food and Drug Administration for the adjuvant treatment 
of early HER2 positive breast cancer [7]. Four randomized 
clinical trials of adjuvant trastuzumab in early breast cancer 
have shown a reduction of the risk of recurrence by about 50% 
and a 30% reduction in mortality [8-11]. In a Meta-analysis of 
five of the largest trials of adjuvant trastuzumab, the rates of 
recurrence were 8.5% in patients who have received adjuvant 
trastuzumab [12]. In the HERA trial, one of the largest trials of 
adjuvant trastuzumab, the rates of recurrence were 7.5% at 1 
year [8], and, 13% at 2 years [13]. Outside clinical trials settings, 
two retrospective observational studies in Italy shows that 
the recurrence rate at 3 years was 11% in patients who have 
received adjuvant trastuzumab [14,15]. In this study, we aimed 
to study the recurrence rate and types of recurrences in Iraqi 
patients with localized HER2 positive breast cancer treated with 
adjuvant trastuzumab and to compare these results with the 
published data.

Patients and Methods
Study Design and Setting

A retrospective observational study of patients with 
HER2-positive breast cancer who have received trastuzumab 
between May 2012 and June 2017 in Thi-Qar medical oncology 
department. One hundred and eighteen patients with HER2-
positive breast cancer have received adjuvant trastuzumab 
during the study period. 

Participants
Trastuzumab was given every 21 days at a dose of 8 mg/kg for 

the first dose and 6 mg/kg for subsequent doses for 17 cycles. 79 
patients received trastuzumab after completing chemotherapy, 
and, 39 patients started trastuzumab concomitant with 
chemotherapy.

Immunohistochemistry Parameters
Estrogen receptor (ER), progesterone receptor (PR), and HER2 

over expression were determined by Immunohistochemistry. 
In 19 patients, HER2 amplification was determined by CISH 
technique because of equivocal results on IHC. Interpretation 
of the results of IHC and CISH were performed by different 
pathologists and in different laboratories, a central review were 
not done because of the retrospective nature of the study.

Data Collection
Data were collected manually by review of the medical 

records of each patient. Duration of follow up was calculated 
from the day of surgical treatment of breast cancer, while the 
time of recurrence was calculated from the day of start of 
trastuzumab until diagnosis of relapse.

Results 
During the study period, 135 patients diagnosed with HER2 

positive breast cancer. Seventeen patients were excluded from the 
study because of short follow up (less than 6 months) or missing 

pathological data or refusal of trastuzumab treatment. From the 
118 patients included in the study, 104 patients completed one 
year of trastuzumab, while; only 14 patients discontinued the 
drug before completing one year (median treatment duration of 
7.2 months) because of cardiac toxicity, disease progression and/
or non-compliance. Regarding to the baseline characteristics 
of the patients. All patients were females. The median age of 
patients in the study was 47 (Range 25-84) years. About60.17% 
of patients was less than 50 years of age. Only 5.93% of patients 
have primary tumor less than 2 cm. About 79.65% of the study 
population has node positive disease, while ten patients; the 
nodal status was unknown because of neoadjuvant treatment or 
lack of axillary staging. All patients have received chemotherapy 
with 85.59% received anthracyclines (Table 1).

Table 1: Baseline characteristics of patients.

Characteristic

Age at diagnosis (Years) 

Median = 47 year (Range 25 – 84 years)
No (%)

< 35 

35 - 49 

50 - 65 

> 65

15 (12.71) 

56 (47.46) 

37 (31.36) 

10 (8.47)

Pathological T stage

pT1 

pT2 

≥ pT3

7 (5.93) 

74 (62.71) 

37 (31.36)

Pathological N stage

pN0 

pN1 

pN2 

pN3 

Unknown

14 (11.86) 

33 (27.96) 

38 (32.20) 

23 (19.49) 

10 (8.49)

Hormone Receptor Status

Hormone Receptor positive

Hormone Receptor negative

58 (49.15) 

60 (50.85)

Chest wall Radiotherapy

Yes 

No

71 (60.17) 

47 (39.83)

Trastuzumab therapy

Sequential after chemotherapy 

Concomitant with chemotherapy

79 (66.95) 

39 (33.05)

Chemotherapy Received

Anthracyclines without taxanes (A) 

Anthracyclines and taxanes (AT) 

Non-anthracyclines (Non-A)

6 (5.08) 

95 (80.51) 

17 (14.41)

Total 118
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After a median follow up of 26.7 months, 29 cases of disease 
recurrence were reported suggesting an overall recurrence rate 
of 24.58%. None of the patients with tumors less than 2 cm have 
relapsed, while, about 62.07% of relapses occurred in patients 
with T3 or T4 tumors. Most relapses occurred in patients with 
node positive disease with about 93.10% of cases in patients 
with four or more lymph nodes involved. About 72.41% of 
recurrences reported in patients with hormone receptor 
negative disease and the remainder were in hormone positive 
disease. Most relapses occurred in the second year of treatment, 
and, to a less extent in the third year, with a median time for 
developing relapse of 18 months. The most common site of first 
relapse was the brain 34.48% followed by the liver 24.14%, with 
about 17.24% of patients has isolated loco regional relapses 
without distant metastasis (Table 2). 

Table 2: Demographics of patients with recurrence breast cancer.

Characteristic

Age at diagnosis (Years) 

Median = 48 year (Range 25 – 74 years)
No (%)

< 35 

35 - 49 

50 - 65 

> 65

7 (24.14) 

12 (41.38) 

8 (27.58) 

2 (6.90)

Pathological T stage

pT1 

pT2 

≥ pT3

0 (0.00) 

11 (37.93) 

18 (62.07)

Pathological N stage

pN0 

pN1 

pN2 

pN3 

pNx

1 (3.45) 

4 (13.80) 

11 (37.93) 

12 (41.37) 

1 (3.45)

Hormone Receptor Status

Hormone Receptor positive 

Hormone Receptor negative

8 (27.59) 

21 (72.41)

Chest wall Radiotherapy

Yes 

No

16 (55.17) 

13 (44.83)

Trastuzumab therapy

Sequential after chemotherapy 

Concomitant with chemotherapy

21 (72.41) 

8 (27.59)

Time of Recurrence

< 1 Year 

1 – 2 Year 

> 2 Year

2 (6.90) 

21 (72.41) 

6 (20.69)

Site of first Recurrence

Brain 

Liver 

Lungs 

Bone 

Multiple organs 

Locoregional

10 (34.48) 

7 (24.14) 

3 (10.34) 

2 (6.90) 

2 (6.90) 

5 (17.24)

Total 29

By comparing twenty-nine patients who relapsed with 
eighty-nine disease free non-relapsed patients, the larger tumor 
size pT2 and more, node positive disease and hormone receptor 
negative status were associated with increased risk of relapse and 
reach a significance differences. The age, adjuvant radiotherapy 
and the schedule of trastuzumab therapy (sequential vs. 
concomitant) did not seem to influence the risk of recurrence. 
The effect of the type of chemotherapy on the risk of recurrence 
was not analyzed because of the small number of patients in the 
study, and most patients have received anthracyclines.

Discussion
This study is the first study to be done on Iraqi patients 

who have received adjuvant trastuzumab, the recurrence 
rate was found to be 24.58% after a median follow up of 26.7 
months. This figure seems to be higher than the reported rates 
of recurrence in patients in the trastuzumab arms in the major 
adjuvant trastuzumab trials, namely the HERA trial [13], the 
BCIRG 006 trial [10], and the joint analysis of the B31 and N9831 
trials [9]. Moreover, the reported rates of recurrence are even 
higher than the reported rates in patients in the no trastuzumab 
arms in the four trials. One of the major limitations of this study 
is that determination of receptor status was not central, and, 
performed in daily practice by IHC staining and not by genomic 
studies. IHC based surrogates use a reduced set of biomarkers 
and gives an incomplete approximation to genomically defined 
breast cancer subtypes [16]. A larger study with central review 
of receptor status, preferably by genomic studies, is needed to 
support the results of this study.

Although it is difficult to attribute this difference in the 
results to a single factor, differences in the sample size and the 
pathological characteristics between patients in clinical trials 
and this cohort seems to be very important. Included larger 
numbers of patients with high risk features for recurrence 
(large tumor size, four or more involved axillary lymph nodes, 
and, hormone receptor negative tumors), and most of the 
relapses have occurred in patients with more advanced stages 
of breast cancer. Our results confirms previous reports which 
have suggested that relapses in trastuzumab treated patients 
in clinical practice are usually seen in patients with more 
advanced stages of the disease consistent with the observations 
of decreased dependence of advanced tumors on the HER2 
signaling pathway [17] (Figure 1).
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Figure 1: The major adjuvant trastuzumab trials, HERA trial, BCIRG 006 trial, B31 trial and N9831 trial [9,10, 13].

The Outcome of HER2 positive breast cancer not receiving 
trastuzumab therapy strongly depends on hormone receptor 
expression. In one study, the mean hazard of recurrence in 
years 1 to 5 in HER2 positive HR negative compared to HR 
positive patients is 9 vs. 5%/year (P = 0.002) and the authors 
concluded that this observation must be taken into account in 
health care settings with limited access to anti HER2 therapy 
[6]. In the observational RETROHER study, there was no effect 
of trastuzumab on recurrence free survival in patients with both 
ER and PR positive staining in > 50% of tumor cells [15]. In this 
study, HR negative tumors were associated with statistically 
significant higher risk of relapse compared with HR positive 
tumors supporting previous observations. 

The most relapses in patients treated with adjuvant 
trastuzumab have occurred in the second year, which is after 
end of treatment by months. This is consistent with observations 
in clinical trials that the maximum activity of trastuzumab is 
seen in the first year and few months after the end of treatment 
[13], likely due to antibody wash out. Regarding noticed a high 
incidence of brain metastases in patients receiving trastuzumab. 
These findings are in line with the results of two meta-analyses 
of adjuvant trastuzumab trials which showed that the incidence 
of CNS metastases as first site of disease recurrence in HER2-
positive patients receiving trastuzumab was higher than 
patients who did not receive trastuzumab [18,19], which may 
be explained by the inability of the drug to penetrate the blood 
brain barrier and, hence, preventing brain metastasis [20,21].

Conclusion
Recurrence rates in Iraqi patients with HER2 positive 

breast cancer treated with trastuzumab it is higher than the 
reported rates in clinical trials. Lack of effective breast cancer 
screening programs in Iraq and other factors may account for 
late diagnosis of breast cancer with increased risk of recurrence 
which may partly explain the difference in results. Certain 
subgroups of HER2 positive patients, such as those with small 
tumors or hormone receptor positive tumors may be at low 
risk of recurrence and derive small benefit from trastuzumab. 
This observation has an economic impact given the high cost of 
one year of adjuvant trastuzumab treatment. Finally, adjuvant 
trastuzumab treatment increase the risk of brain metastasis and 
this needs to be addressed in future drug developments.
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