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Abstract: The retrospective study was conducted in the Department of Oncology, Hameed Latif Hospital, JPMC & 

GINUM, from January 2020 to January 2023 to assess the shift in the prognosis of MBC over time in the real-life 

clinical setting. Patients were divided into groups based on disease diagnosis (Group I: January 2020-January 2021 

and Group II: January 2022-January 2023) and disease presentation (de novo vs. recurrent), and the correlation 

between prognostic factors and survival was assessed. A total of 781 patients were included in the study, 240 in Group 

I and 541 in Group II. There were 484 (61.9%)  HR+, 210 (26.8%) HER2+, and 86 (11.01%)  TN cases. 412 (53%) 

had recurrent disease, with a gradual increase in frequency (P <0.001). Incidence of HR+ disease (56%) was 

significantly higher than HER2+(20%) and TN subtypes (12%)(P<0.001). 375 (48%) had dnMBC, consisting of 52%  

with HR+ disease, 29% withHER2+ and 5.8% having TNMBC. Despite a gradual decrease in frequency, de novo 

disease was most common in the HER2+ subtype (62% in Group I vs. 49% in Group II, P = 0.007). A higher number 

of subjects with HR+ disease had chemotherapy in Group I compared to Group II (P=0.01), while endocrine therapy 

(ET) was more common in Group II (n = 238, 44%) compared to Group I (n = 118; 38.4%) (P=0.14). There were 

significant variations among pathological subtypes; HR+ was 18.0 months,  HER2+ was 17.0 months, and  TNBC 

was 10 months ( P< 0.001). The median OS among all patients after a follow-up of 36 months was 50.0 (47.0-54.0) 

months. TN group had the worst OS of 27 months (P<0.001). The impact of modern treatment approaches in Group 

I vs. Group II (52 vs. 52 months) was insignificant. Advancement in the treatment is associated with improved 

prognosis of MBC, particularly for luminal B-HER2+. TNBC has the worst prognosis and is the most challenging to 

treat. The findings of this study will provide insight into disease patterns and survival, which can be valuable for 

improving outcomes through the use of novel treatment. 
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Introduction 

Pakistan has a high rate of breast cancer; even young 

women present at advanced stages with worse 

prognoses. There is an increasing prevalence of 

breast, uterine, cervical, and ovarian cancer among 

rural and urban women (Asghar et al., 2019).  Though 

there has been an improvement in the prognosis of 

some types of metastatic breast cancer (MBC) over 

time, the outcome majorly depends upon disease 

presentation and genomic landscape, patient-related 

factors, and access to modern drugs and healthcare 

(Allemani et al., 2019; Lord et al., 2022).  Increased 

awareness and modern diagnostic techniques, 

especially in segments with high income and good 

health infrastructure, are associated with decreased de 

novo metastatic occurrence. Its incidence rate has 

reduced from 25%- 28% at the beginning of the 

century to 6% -9% in the last ten years (Den Brok et 

al., 2017; Hood et al., 2023). This change in the 

metastatic pattern gradually impacted prognosis, as 

metastasis after the early stage is associated with a 

worse prognosis. The low survival rate of recurrent 

MBC is due to various adverse factors like presence 

of resistant clones or higher incidence of triple-

negative BC (TNBC) (Hölzel et al., 2017; Malmgren 

et al., 2018). It is important to understand prognostic 

variance to better understand the impact of novel 

treatment methods for various pathological 

subgroups. Thus, the aim of this study is to assess shift 

in the prognosis of MBC over time in real life clinical 

setting.  
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Methodology  

The retrospective study was conducted in the 

Department of Oncology, Hameed Latif Hospital, JPMC 

& GINUM, from January 2020 to January 2023. The 

Patients aged >18 years diagnosed with metastatic breast 

cancer were included in the study.  Non-visceral disease 

is metastasis to soft tissue, skeletal or distant lymphatic. 

Pathological subtypes of recMBC were defined based on 

metastatic sites, as the biopsy shows. Hormone-

responsive disease (HR+) was defined as the expression 

of membranous progesterone or estrogen receptor in 1% 

of tumor cells. Disease was classified as Luminal A if PR 

≥20% (+), ER ≥10% (+), Ki 67 < 20% and Her2 (−), and 

Luminal B if Ki67 > 20% or PR < 20%. ASCO CAP 

guidelines were used for assessing human epidermal 

growth factor receptor 2 (HER2). Tumors not expressing 

HER2, PR, or ER were classified as TNBC.  

Details about the patient's initial diagnosis with recMBC 

and treatment protocol were obtained from the medical 

record. First-line treatment refers to initial therapy given 

after disease diagnosis but before progression. The 

endpoint was described as i) progression-free survival 

(PFS), which is the time from metastatic diagnosis to 

progression/ death; ii) overall survival (OS) is the period 

between diagnosis and death and iii) disease-free interval 

(DFI)is the time between diagnosis and first recurrence.  

Patients were divided into groups based on disease 

diagnosis (Group I: January 2020-January 2021 and 

Group II: January 2022-January 2023) and disease 

presentation (de novo vs. recurrent), and the correlation 

between prognostic factors and survival was assessed. 

The primary endpoint was the assessment of the impact 

of modern treatment strategies on different prognostic 

subtypes. Secondary outcomes were assessment of 

disease patterns and outcomes. Informed consent of the 

participants was taken. The ethical board of the hospital 

approved the study. 

SPSS version 23.0 was used for data analysis. Treatment 

patterns of recMBC and dnMBC cohorts were 

compared. Fisher's exact test or Chi-square test was used 

to compare categorical variables. Mann-Whitney U-test 

was used for the comparison of continuous variables. 

The Kaplan–Meier analysis was used for survival 

outcomes. The Cox regression analysis estimated Hazard 

ratios (HRs) and 95% confidence intervals (CIs). P value 

≤ 0.05 was considered statistically significant.   

Results 

A total of 781 patients were included in the study, 240 in 

Group I and 541 in Group II.  The median age of the 

participants was 48 years. There were 484 (61.9%)  HR+, 

210 (26.8%) HER2+, and 86 (11.01%)  TN cases. 25% 

study population was < 40 years. At presentation, 

significantly more cases had bone-only disease in HR+ 

compared HER2+ and TN subtypes (P<0.001) in both 

groups. Moreover, there were more patients < 40 years 

with MBC in Group II.  

Of 781 patients, 412 (53%) had recurrent disease, with a 

gradual increase in frequency (48% in Group I vs.56% 

in Group II, P <0.001). More premenopausal patients 

were in the recMBC Group than the de novo Group 

(P<0.001). 359 (46%) patients had bone disease only, 

343 (43.9%) had visceral involvement, and 78 (10%) had 

CNS metastasis. Incidence of HR+ disease (56%) was 

significantly higher than HER2+(20%) and TN subtypes 

(12%)(P<0.001). Time-dependent variation in the 

recMBC group showed a significant increase in HR+ 

patients in Group II (n = 330; 61%) vs. Group I (n = 117; 

48.7%) (P = 0.004). There was an opposite trend for 

HER2+ (Group II: n = 97, 17.9% vs. Group I: n = 48, 

20% P= 0.277) and TN patients (Group II: n = 54, 9.9% 

vs. Group I: n = 31, 12.9% P = 0.247). 

Of 781 patients, 375 (48%) had dnMBC, consisting of 

52% with HR+ disease, 29% withHER2+ and 5.8% 

having TNMBC. Despite the gradual decrease in 

frequency, de novo disease was most common in the 

HER2+ subtype (62% in Group I vs. 49% in Group II, P 

= 0.007). HR+ subgroup had a higher skeletal metastasis 

ratio than HER2+ and TN patients (P <0.001). TN 

patients had the highest ratio of CNS involvement 

compared to HR+ and HER2+ = subgroups (P = 0.313). 

A significantly higher number of subjects with HR+ 

disease had chemotherapy (CT) in Group I  (n=115, 

47.9%) compared to Group II ( n=210,38.8%) (P=0.01), 

while endocrine therapy (ET) was more common in 

Group II (n = 238, 44%) compared to Group I (n = 118; 

38.4%) (P=0.14). A small number of patients in Group 

II received first-line treatment as ET + CDK inhibitors 

(n=32, 5.9%). In the HER2+ subgroup, 39% of patients 

in Group I and 35% in Group II received first-line CT + 

HER2 blockade. In Group II, 103 (19%) patients 

received CT + dual HER2 blockade along with 

pertuzumab and trastuzumab, more frequently in de novo 

than recurrent patients (P=0.06). More patients with 

TNBC in Group II (n=178, 32.9%) received platin-based 

CT compared to Group I (n=53,22%). 65 (12%) patients 

in Group II received immunotherapy +CT.  

Median PFS at the initial treatment was 16.0 (15.0-17.0) 

months. There were significant variations among 

pathological subtypes; HR+ was 18.0 months, HER2+ 

was 17.0 months, and TNBC was 10 months (P< 0.001). 

The median OS among all patients after a follow-up of 

36 months was 50.0 (47.0-54.0) months. TN group had 

the worst OS of 27 months (P<0.001). The impact of 

modern treatment approaches in Group I vs. Group II (52 

vs. 52 months) was insignificant. However, time-related 

variations were observed in HR+ and HER2+ subgroups. 

There was a significant decrease in OS (P=0.01) and PFS 

(P=0.01) in dnMBC than recMBC. Analysis of DFI 

showed that the TNBC group had significantly higher 

overall survival in DFI < 24 months vs. DFI ≥ 24 (20 vs. 

37 months, P=0.04). According to univariate analysis, 
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older age (≥50), 3 metastatic sites, recurrent disease, 

CNS and visceral metastatic involvement, luminal B and 

TNBC, and HER2+ subtypes were significantly 

associated with poor outcomes (Table I). Analysis of 

recurrent patients showed that older age, stage III at 

diagnosis, visceral metastasis, and luminal B were 

independent prognostic factors for poor OS (Table II).   

For the visceral dnMBC, dual-HER2 blockade with 

pertuzumab and trastuzumab was more frequently 

administered in Group II compared to Group I 

(P<0.001), leading to improved outcomes. Survival 

analysis showed significant improvement in de novo 

Group through dual blockade (Group I vs. II, 3-year OS: 

63% vs. 85%, P=.009), particularly in those with luminal 

B HER2+ disease (P=.013), age < 40 years (P=.009) and 

visceral metastates (P=0.03).  

Patients with HR+ recMBC in Group II, who received 

first-line ET than Group I, showed similar PFS and OS, 

despite the higher incidence of unfavorable prognostic 

factors like luminal B disease and endocrine resistance 

(P=0.04). In Group II, patients with recurrent luminal B 

had a significantly worse prognosis than those with 

recurrent luminal A (P=0.012). A comparison of time-

related groups showed that luminal A patients receiving 

first-line ET had significantly better OS than those 

receiving CT (P=0.008). There was no significant OS 

difference in luminal B patients treated with ET and 

CT(P=0.135). There was no difference in PFS in both 

luminal A and B subtypes with either treatment.  

TN patients had the worst outcome. Recurrent patients in 

Group II had significantly lower PFS (P=0.230) and 

worse OS (P=0.005) compared to Group I, most likely 

because of unfavorable prognostic factors like increased 

CNS metastasis and a high incidence of progressors at 

the early stage of diagnosis. Survival over the period did 

not improve significantly in the de novo Group. 

 

Table I Analysis of OS in the whole study population with MBC 
 Univariate analysis Multivariate analysis 

 HR (95% CI) P-value HR (95% CI) P-value  

Age  (<50 vs. ≥50) 1.26 (1.06–1.54) 0.002 1.26 (1.08–1.55) 0.005 

Metastatic pattern 

(De novo vs. Recurrent) 

1.18 (1.05–1.47) 0.012 1.15 (0.98–1.43) 0.100 

Groups 

(Group II vs. Group I) 

0.87 (0.74–1.14) 0.713   

Subtype 

Luminal B 1.21 (1.0–1.51) 0.006 1.28 (1.05–1.68) 0.012 

Luminal B-HER2+ 0.79 (0.89–1.14) 0.353 0.75 (0.76–1.08) 0.187 

HER2+ 1.50 (1.03–1.89) 0.023 1.45 (0.54–1.33) 0.123 

TNBC 2.66 (1.95–2.73) <0.001 2.06 (1.87–2.65) <.001 

No. of metastatic sites 1.24 (1.02–1.59) 0.022 1.27 (1.06–1.69) 0.012 

CNS metastasis 1.57 (1.18–2.06) 0.001 1.97 (1.56–2.63) <0.001 

Visceral metastasis 1.34 (1.15–1.53) <0.001 1.36 (1.18–1.41) <0.001 

Use of  ablative 

treatment/surgery 

0.85 (.76–1.25) 0.643   

 

Table II Analysis of OS in recurrent patients with MBC  

 Univariate analysis Multivariate analysis 

 HR (95% CI) P-value HR (95% CI) P value  

Age (<50 vs. ≥50) 1.42 (1.17–1.73) <0.001 1.47 (1.11–1.64) 0.005 

Groups 

(Group II vs. Group I) 

0.87 (0.89–1.29) 0.778   

Subtype     

Luminal B 1.27 (1.14–1.81) 0.026 1.29 (1.14–1.77) 0.025 

Luminal B-HER2+ 0.76 (0.69–1.34) 0.413 0.87 (0.55–1.34) 0.875 

HER2+ 1.66 (1.14–2.60) 0.011 1.51 (0.76–2.44) 0.076 

TNBC 2.23 (1.53–2.88) <0.001 2.18 (1.59–3.16) <0.001 

DFI 1.05 (0.86–1.28) 0.506   

No. of metastatic sites 1.22 (1.10–1.62) 0.055   

Stage at presentation 

(I + II vs. III) 

1.26 (1.11–1.58) 0.005 1.51 (1.31–1.80) <0.001 

CNS metastasis 1.25 (0.88–1.75) 0.067   

Visceral metastasis 1.67 (1.31–1.88) <0.001 1.54 (1.32–1.82) <0.001 

Use of ablative 

treatment/surgery 

0.82 (.51–1.07) 0.127   
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Discussion 

This study showed significant variation in the 

presentation and treatment outcomes of various 

subtypes of metastatic breast cancer over time. In this 

study, most patients were recurrent, and their ratio 

increased over time. Moreover, the results showed a 

time-dependent increase in refractory patients with 

metastasis within 2 years of BC treatment, especially 

in TN and HR+ subgroups. In TN patients, there was 

a gradual increase in de novo recurrent patients (DFI 

<24 months), while there was no change in the ratio 

of the HR+ subtype. This poor biological outcome in 

refractory recurrent cases is in line with previous 

study findings (Heller et al., 2019). Moreover, the 

HER2+ subgroup had a higher incidence of de novo 

presentation, confirming previous findings(Muller et 

al., 2022).  

Though both the time-related groups were not 

different in age, there were more patients < 40 years 

in TN and HER+ subgroups. Studies show a 

consistent increase in unfavorable outcomes of the 

advanced stage in patients aged between 25 to 39 

years, with a higher incidence of HER2+ and TN 

(Cathcart-Rake et al., 2021). Nevertheless, this study 

shows that younger age is the independent predictor 

of favorable outcomes. The median survival of the 

study population over the entire study duration was 50 

months. Though, OS in de novo breast cancer was 

significantly longer than the recurrent disease 

(P=0.013). Our findings are comparable to previous 

studies reporting that Median OS ranged between 24-

38 months, widely varying among subtypes (Cathcart-

Rake et al., 2021; Lindman et al., 2022).  However, 

the findings of our study suggest that a better 

prognosis may be associated with factors like age, 

modern diagnostic techniques, biological response to 

treatment, and histology, as suggested in previous 

studies     (Giaquinto et al., 2022).  

Though there was no difference in outcomes and 

patient characteristics in time-related groups, the only 

major difference was in the survival of the HER2+ 

subgroup. It became significant in Group II de novo 

luminal B-HER2+ cases. Despite the unfavorable 

profile and CNS metastasis, HER2+ dnMBC had 

favorable outcomes due to higher access to 

pertuzumab and trastuzumab in the later years. These 

results are comparable to the previous studies, which 

showed significantly better outcomes in de novo than 

recurrent HER2+ MBC patients (Gobbini et al., 

2018). A surprising finding of this study is a better 

prognosis of the luminal B-HER2+ subgroup 

compared to other subtypes. This is consistent with 

the result of previous studies (Chavez‐MacGregor et 

al., 2017; Cobleigh et al., 2020).  However, OS in 

recurrent luminal A subjects was significantly longer 

than luminal B cases in Group B; This can be due to 

the shift in the choice of first-line treatment for HR+ 

from CT in Group I to ET in Group II. Our study's 

initial preference for CT contradicts previous studies 

and recent guidelines that reported ET as the treatment 

of choice for HR+ patients (Cardoso et al., 2020; 

Karadurmus et al., 2023).  The limitation of our study 

is the retrospective nature of data on family history, 

genomic factors, menopausal status, and comorbid 

conditions.  

Conclusion 

Advancement in the treatment is associated with 

improved prognosis of MBC, particularly for luminal 

B-HER2+. TNBC has the worst prognosis and is the 

most challenging to treat. The findings of this study 

will provide insight into disease patterns and survival, 

which can be valuable for improving outcomes 

through the use of novel treatment. 
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