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Abstract
Background  Breast cancer recurrence is a significant concern when the disease returns following surgery. The time to recur-
rence and factors affecting it are not well studied in low-income countries. This study aimed to assess the time to recurrence 
and predictors of breast cancer among women treated in public hospitals of Addis Ababa, Ethiopia.
Methods  Retrospective cohort study was conducted from April 30 to May 30, 2024, among randomly selected 322 recorded 
cases. The study covered from September 11, 2018, to September 12, 2023. Data were collected by the Kobo toolbox and 
analyzed by Stata Version 15. The Cox proportional hazard model was used to identify predictor variables, with assumptions 
checked using the Schoenfeld residual/global test (0.79). Multi-collinearity was checked using the variance inflation factor 
(3.72). Variables with a P-value < 0.25 in bivariable analysis were entered into the final multivariable analysis. Variables 
with a P-value < 0.05 at 95% confidence level were considered independent predictors of recurrence.
Result  The recurrence-free survival (RFS) status at the median follow-up time was 87.5%. The incidence rate of breast cancer 
recurrence was 6.8 per 100 women years (95%CI = 5.34–8.13) follow-up. The 75%RFS time was 44 months (95CI% = 40–48). 
The proportion of RFS survival at 24, 36, 48, and 60 months was 91.93%, 83.3%, and 67.7%, 61% respectively. Women 
aged 40 & below (AHR = 3.32; 95%CI 1.80–5.88), Overweight (AHR = 1.95, 95%CI 1.06 -3.59), surgical margin positive 
(AHR = 2.1; 95%CI 1.20–4.02), axillary node-positive (AHR = 1.98; 95%CI 1.08–3.61) and comorbidity (AHR = 4.45, 
95%CI 2.39–8.30) were independent predictors for increased hazard of recurrence.
Conclusion  This study confirms a substantial incidence of breast cancer recurrence, with identifiable predictors including 
comorbidity, age, overweight, positive axillary node status, lymph node involvement, and deep surgical margin. Targeted 
interventions aimed at improving patient understanding of recurrence risk, promoting adherence to treatment protocols, and 
fostering healthy lifestyle modifications are crucial for reducing recurrence rates.
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Introduction

Breast cancer is a complex illness with many faces – dif-
ferent biological characteristics, a range of treatments, and 
varying outcomes for those diagnosed. At its core, it’s about 
cells in the breast tissue that begin to grow and multiply 
uncontrollably, ultimately becoming cancerous (Wu et al. 
2016). In 2020, breast cancer became the most commonly 
diagnosed cancer worldwide, surpassing lung cancer, with 

2.3 million new cases—that’s nearly 12% of all cancers diag-
nosed globally. Sadly, it’s also the fifth leading cause of can-
cer-related deaths, claiming 685,000 lives each year (Sung 
et al. 2021). In Africa, and specifically in Ethiopia, breast 
cancer is the most prevalent cancer affecting people, both 
in terms of new diagnoses and deaths (Sharma et al. 2020).

Breast cancer represents a significant global health bur-
den, impacting millions of women worldwide. It is the most 
commonly diagnosed cancer among women, and a lead-
ing cause of cancer-related mortality. This burden extends 
beyond mortality, encompassing substantial morbidity, 
including physical and psychological consequence from Extended author information available on the last page of the article
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diagnosis and treatment. The economic impact is also con-
siderable, with costs associated with screening, diagnosis, 
treatment, and long-term care placing a strain on healthcare 
systems and individuals (Sung et al. 2021).

When someone is diagnosed with breast cancer, the treat-
ment approach depends heavily on how far the cancer has 
progressed. For those with Stage I–III breast cancer, surgery 
is often the first step, either a mastectomy (removal of the 
breast) or breast-conserving surgery followed by radiation 
therapy (Trayes and Cokenakes 2021). Stage IV breast can-
cer, where the cancer has spread to other parts of the body, 
is generally considered more difficult to cure and is usually 
managed with systemic therapy, such as chemotherapy or 
targeted drugs, although sometimes surgery might be con-
sidered for comfort or symptom relief (Horani and Abdel-
Razeq 2023). After initial treatment, therapies like radiation, 
hormone therapy, and chemotherapy can be used to help 
lower the chances of the cancer coming back and improve 
survival (Wangchinda and Ithimakin 2016).

Unfortunately, breast cancer can sometimes return after 
initial treatment—we call this recurrence (Cossetti et al. 
2014). The risk is highest in the first couple of years after 
diagnosis, but it remains a possibility, albeit lower, for many 
years afterward, roughly between 2 and 5% annually from 
years five to twenty (Metzger-Filho et al. 2013). Where the 
cancer returns can also vary, depending on the specific type 
of breast cancer. It might come back in the breast or chest 
wall area (local recurrence), spread to the bones (distant 
metastasis), or appear in nearby lymph nodes (Wu et al. 
2016). This lingering possibility of recurrence can under-
standably make people feel that breast cancer is never truly 
“gone.” Even with the best treatments and close monitoring, 
some people (5–10%) are diagnosed with metastatic disease 
right away, and another 20% will experience a recurrence 
later on (DeSantis et al. 2011). Sadly, when the cancer does 
return, it often behaves more aggressively (Elsayed et al. 
2016).

Looking at the numbers around the world, we see a sig-
nificant difference in recurrence rates depending on where 
people live, reflecting differences in access to healthcare 
and resources. For example, studies have shown that within 
5 years after surgery, recurrence rates were around 3.3% in 
Australia (Wangchinda and Ithimakin 2016), 11.7% in the 
Netherlands (Franken et al. 2012), and 5.9% in South Korea 
(Choi et al. 2016). In countries with fewer resources, like 
Egypt and Iran, the rates were 4.2% (Elsayed et al. 2016) 
and 20.2% (Kheradmand et  al. 2010), respectively. We 
have very limited information from Africa, but one study in 
Ethiopia found a recurrence rate of 18.5% (Shiferaw et al. 
2020). Breast cancer recurrence is a key clinical challenge, 
influenced by patient factors like age and BMI, and tumor 
characteristics. Positive lymph node status, lympho-vascular 
invasion, high tumor grade, and hormone receptor negativity 

increase recurrence risk. Inadequate surgical margins also 
elevate local recurrence (Ren et al. 2014; Lafourcade et al. 
2018).

This lack of data in Ethiopia shows us that we don’t fully 
understand how often breast cancer comes back, or what 
factors might contribute to it. That’s why this study is so 
important—we want to understand how long it takes for 
breast cancer to recur and identify any factors that might 
predict recurrence among women treated in public hospitals 
in Addis Ababa, Ethiopia.

Methods

Study design and setting

An institution-based retrospective cohort study was con-
ducted at Saint Paul’s Hospital Millennium Medical Col-
lege (SPHMMC) and Tikur Anbessa Specialized Hospital 
(TASH) from April 30- May 30, 2024. The study was con-
ducted at the largest tertiary care, specialized, referral, and 
teaching hospitals. There are 13 public hospitals in Addis 
Ababa, and four public hospitals have oncology treatment 
centers (Tikur Anbessa Specialized Hospital, St. Paul’s Hos-
pital Millennium Medical College, Ethiopian Public Health 
Institute, and Yekatit 12 Hospital Medical College). Tikur 
Anbessa Specialized Hospital and St. Paul’s Hospital Mil-
lennium Medical College were selected by using simple 
random sampling.

The St. Paul’s Hospital Millennium Medical College 
was established in Addis Ababa, the capital city of Ethio-
pia in 1968 by the late Emperor Haile Selassie. The col-
lege has more than 2800 clinical, academic administrative, 
and support staff that provide medical specialty services to 
patients who are referred from all over the country, teaching 
medicine and nursing students and doing basic and applied 
research. The College can accommodate more than 700 
inpatient beds, but on a daily average, 1200 emergency and 
outpatient patients are seen. St. Pauls ‘ Hospital Millenium 
Medical College oncology unit was established on August 
1, 2018. It was the second hospital offering cancer treatment 
in the country (Ren et al. 2014).

Tikur Anbessa Specialized Hospital is the largest tertiary 
care, specialized, referral, and teaching hospital in the coun-
try that is owned by the government and established in 1973. 
TASH has 51 specialty outpatient clinics, serving 500,000 
patients annually (Shiferaw et al. 2020).

Sample size determination

As the study was a cohort study, the sample size needed 
for acquiring statistically significant results was determined 
using a two-population proportion formula. Therefore, the 
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sample size was calculated by taking into account the predic-
tor variables and using open epiInfo version 7.2.6 statistical 
package (Colleoni et al. 2016). Among predictor variables, 
lymph node status is chosen as the main predictor variable 
of breast cancer recurrence during the 6 years of follow-
up since it was considered to give the optimal sample size 
and most significant result. In this regard, with a 5% level 
of significance (two-sided), a power of 80%, and a ratio of 
unexposed to exposed of 1:1, the estimated proportion of 
recurrence in Ethiopia was taken at 10% for the non-exposed 
group ( negative lymph node status) and 22.4% for the 
exposed group ( positive lymph node status) (Shiferaw et al. 
2020) (Table 1). However, in practice getting 153 patients 
their positive lymph nodes was difficult and the rest were 
from negative lymph nodes. Thus, the total sample size was 
306. Finally, by adding 10% for incomplete data, the final 
sample size required was 337.

Subjects

All medical records with breast cancer who had breast sur-
gery in a selected public hospital in Addis Ababa, from 
September 11st 2018 to September 12, 2023. All medical 
records of breast cancer patients who had breast surgery in 
the SPHMMC and TASH hospitals from September 11 2018 
to September 12 2023 were included in the study.

Data collection

A data extraction tool was developed from related literature 
to collect information from patients’ medical records. Socio-
demographic, clinic-pathological, and treatment-related 
factors that are supposed to be predictors for breast cancer 
recurrence were extracted from the patient’s medical records 
by using the Kobo toolbox. Data were collected by four BSc 
nurses and supervised by two MSc Oncology nurses.

Before the data was collected, 5% (Lowery et al. 2012) of 
the total sample size underwent a pretest to ensure that the 

questionnaires were clear and easy to access on the chart. 
After pre-testing the checklist, Cronbach’s Alpha was cal-
culated by using Stata version 15 to test the internal consist-
ency (reliability) of the item and the result was 0.79. Study 
variables are identified based on similar studies and a data 
extraction tool was developed by the information available 
in the patient’s medical record at the cancer treatment center. 
Training on how to collect data by the Kobo toolbox was 
given to data collectors and supervisors before one day of 
data collection. Senior experts in the area of study for con-
tent validity examined the data extraction tool. The entire 
data collection process was closely supervised by the super-
visors and principal investigator. Supervisors checked the 
ID of the patient with the registry code whether clinically 
matched (at diagnosis stage I-III) or not.

Data analysis

Data were entered, checked, and arranged in Kobo toolbox 
software. After Coding, editing, and cleaning analysis were 
done in Stata Version15. To summarize the cohort’s char-
acteristics, descriptive statistics such as frequency tables, 
life tables, graphs, median, and Inter quartile range were 
used. The incidence density rate was computed through-
out the study. The survival time was estimated using the 
Kaplan–Meier survival curve. Log-rank test was performed 
for the presence of any differences in time to recurrence 
among different categorical variables. Those variables that 
the test statistics & Kaplan–Meier analysis displayed as a 
significant difference in RFS function among categorical 
variables are considered as having significant evidence of 
differences in time to recurrence. The Cox proportional haz-
ard model was used to identify the predictor variables. The 
Cox-proportional hazard model assumption was checked 
using the Schoenfeld residual/global test (0.79). Overall 
the fitness’ of the proportional hazard model was assessed 
by using the Cox Snell residual graph. Multi-co linear-
ity was checked using the variance inflation factor (3.72). 

Table 1   Sample size calculation for time to recurrence and predictors of breast cancer recurrence among patients treated in a public hospital, 
Addis Ababa, Ethiopia 2024 by using open epi version 7.2.6 Software

Assumptions Major predictors variable Sample size by Fleiss with CC Formula Total 
sample 
size

Two-sided significance level: 0.05 Lymph node status (positive 
exposed; negative unexposed)

Number of exposed = 153 306

Power: 80
Ratio of sample size: 1:1
% of Unexposed with Outcome 10 Number of unexposed = 153
% of exposed with Outcome 22.4
Hazard ratio 2.6
Relative risk 2.24
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Variables with a P-value < 0.25 in the bivariable analysis 
were entered into the final multivariable analysis. Variables 
with a P-value < 0.05 at a 95% confidence level were con-
sidered independent predictors of recurrence.

Results

Socio‑demographic traits of the respondents

Out of 337 study participants of this study, 322 complete 
record reviews were done. This makes the response rate of 
the study 96%. The median age at diagnosis was 43 years 
(Inter-quartile range: 34–51). Of the 322 study participants, 
162(50.31%) were diagnosed at age 40 and above. One hun-
dred sixty-two (81.37%) were married, and 195 (60.56%) 
were from rural areas (Table 2).

Baseline clinical, pathological, and treatment 
characteristics of the study participants

Eighty-six (26.71%) women had preexisting comorbidity at 
the time of diagnosis, 152 (47.20%) cases were in clinical 
stage III cancer; and 135(41.93%) were moderately differen-
tiated (grade II) histologic cancer cases at a time of diagno-
sis. Out of a total of 151 (46.8%), women were overweight 
during diagnosis. Invasive carcinoma was a commonest 
histologic type; accounting for 256(79.50%) of all cases. 
One hundred seventy-one (53.11%) cases had positive lymph 
involvement of two or above, and 160 (39.69%) cases had 
tumor size of 2 to 5 cm at the time of diagnosis. Ninety-eight 
(30.43%) cases had involved surgical margin status. About 
157 (48.76%) women had positive axillary node status. One 
hundred sixty-one (50%), and 147(45.65%) of study par-
ticipants had positive estrogen and progesterone receptors 
respectively (Table 3).

According to this study, about 55.28% of women’s sur-
gery was done after 30 days from the date of diagnosis. 
Three hundred eight (95.56%) cases had undergone Modi-
fied Radical Mastectomy. Three hundred forty (81%) women 

were using adjuvant chemotherapy and out of these ACT is 
the most common chemotherapy used as an Adjuvant regi-
men 173(53.7%). About Two hundred fourteen (66.46%) 
were using hormone therapy. Out of 214, about 148 (69.16) 
women who were diagnosed with early-stage breast cancer 
used the Tamoxifen regimen of hormonal therapy during 
these follow-ups (Table 4).

Overall status of breast cancer patients

In this study, 322 women patients with breast cancer who 
underwent surgery were followed retrospectively. The 
median follow-up time was 33 months, with a minimum and 
maximum follow-up time of 5 and 60 months, respectively. 
The recurrence-free survival status at the median follow-up 
time was 85.73% (95%CI = 80.8–89.4%). In this study 63 
(19.56%) patients developed recurrence (Fig. 1).

Incidence of breast cancer recurrence

The overall incidence rate of breast cancer recurrence in 
the cohort during the 919 person-years of observation was 
6.8 per 100 person-years (95%CI = 5.35–8.14) follow-up. 
In this study, the 75% recurrence-free survival (RFS) time 
was 44 months (95%CI = 40- 48.00). The estimated over-
all RFS survival at 24, 36, 48, and 60 months was 91.93%, 
83.3%, and 67.7%, 61% respectively (Fig. 4). There were 
32(50.79%) distant recurrences & 31 (49.21%) loco regional 
recurrences; and regarding the site of recurrence, axillary 
and opposite breast recurrence for loco regional type, and 
lung & chest wall for the distant recurrence were the com-
monest sites (Fig. 2).

Comparison of time to breast cancer recurrence 
among categorical variables

Log-rank test was performed to determine the presence 
of a significant difference in recurrence rate among cat-
egorical variables such as;-Age of patients at diagnosis, 
Preexisting comorbidity status, Surgical margin status, 

Table 2   Socio-demographic 
characteristics of breast cancer 
patients who had surgical 
treatment in a selected public 
hospital, Addis Ababa, Ethiopia, 
2024 (n = 322)

Variables Category Frequency, (%) Outcome

Recurrence N (%) Censored N (%)

Age at dx  =  > 40 190 (59.01) 31 (16.31) 159 (83.69)
 < 40 132 (40.99) 32(24.24) 100(75.76)

Marital status Single 42 (13.04) 6(14.28) 36 (85.72)
Married 162 (81.37) 57(35.18) 205(64.82)
Widowed 11 (3.42) 11(100)
Divorced 7 (2.17) 7(100)

Residence Urban 195 (60.56) 35(17.94) 160(82.06)
Rural 127 (39.44) 28(22.04) 99 (77.96)
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Table 3   Clinical and 
pathological characteristics of 
breast cancer patients who had 
surgical treatment in a selected 
public hospital, Addis Ababa, 
Ethiopia, 2024 (n = 322)

Variables Category Frequency, (%) Outcome status

Recurrence N (%) Censored N (%)

Comorbidity Yes 86 (26.71)  40 (46.51) 46 (53.49)
No 236 (73.29) 23 (9.74) 213(90.26)

BMI at diagnosis Normal weight 171 (53.11) 16 (9.35) 155 (90.65)
Overweight 151 (46.89) 47 (31.12) 104 (68.98)

Laterality Left 147 (45.65) 28 (19.05) 119 (80.95)
Right 175 (54.35) 35 (20) 140 (80)

Cancer stage at diagnosis I 30 (9.32) 2 (6.66) 28 (93.34)
II 140 (43.48) 14 (10) 126 (90)
III 152 (47.20) 47 (30.92) 105 (69.08)

Histological grade Grade I 65 (20.19) 5 (7.70) 60 (92.30)
Grade II 135 (41.93) 18 (13.33) 117 (86.67)
Grade III 122 (37.89) 40 (37.78) 82 (62.22)

Histological type Noninvasive 66 (20.50) 4 (6.06) 62 (93.94)
Invasive 256 (79.50) 59 (23.04) 197 (86.96)

Surgical margin Free 224 (69.57) 25 (11.16) 199 (88.84)
Involved 98 (30.43) 38 (38.78) 60 (61.22)

Number of + lymph nodes involved  < 2 151 (43.89) 16 (10.60) 135 (89.40)
 >  = 2 171 (53.11) 47 (27.48) 124(72.52)

Axillary node status Negative 165 (51.24) 17 (10.30) 148 (89.70)
Positive 157 (48.76) 46 (29.29) 111 (70.71)

Tumor size at diagnosis  < 2 cm 36 (11.18) 3 (8.33) 33(91.67)
2–5 cm 160 (39.69) 24 (15.00) 136 (75.00)
 > 5 cm 126 (29.13) 36 (28.57) 90 (71.43)

Estrogen receptors Positive 161 (50.00) 35 (21.74) 126 (78.26)
Negative 129 40.06) 26 (20.16) 103 (79.84)
Not determined 32 (9.94) 2 (6.25) 30 (93.75)

Progesterone receptor Positive 147 (45.65) 25 (17.00) 122 (83.00)
Negative 142 (44.10) 36 (25.35) 106 (74.65)
Not determined 33 (10.25) 2 (6.06) 31 (93.94)

Table 4   Treatment characteristics of breast cancer patients who had surgical treatment in selected public hospitals Addis Ababa, Ethiopia, 2024 
(n = 322)

Variables Category Frequency,% Recurrence(63) N (%) Censored (259) N (%)

Duration from diagnosis to surgery  <  = 30 days 144 (44.72) 23 (15.97) 121(84.03)
 > 30 days 178 (55.28) 40 (22.47) 138(77.53)

Neo-adjuvant chemotherapy use Yes 38(11.80) 11 (28.94) 27(71.06)
No 284(88.20) 52 (19.79) 232(80.21)

Adjuvant chemotherapy use Yes 288 (89.44) 57(19.79) 231(80.21)
No 34 (10.56) 6(17.65) 28(72.35)

Chemotherapy regimen used ACT​ 173 (53.7) 36(20.80) 137(79.20)
AC 75 (23.3) 12 (16.00) 63(84.00)
Paclitaxel 40 (12.4) 9 (22.50) 31(77.50)

Use of hormonal therapy Yes 214 (66.46) 43(20.09) 171(79.91)
No 108 (33.54) 20(18.51) 88 (81.49)

A regimen of hormonal therapy Tamoxifen 148 (69.16) 27(18.24) 121 (81.76)
Anastrazole 66 (30.84) 16(24.24) 50 (75.76)
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Clinical stage of cancer, and Axillary node status at 5% 
level of significance (Table 5). The Log-rank (LR) test has 
shown that women who were age 40 and below, and those 
above 40 years at diagnosis had differences in their time 
recurrence-free survival time (P value for LR test = 0.041). 
Also, the recurrence-free survival time was different 

among women who had preexisting comorbidity and those 
with no preexisting comorbidity at baseline (P value for 
LR test < 0.001). In addition, patients who were diagnosed 
with clinical stage III cancer have a shorter median time 
to recurrence compared to those who were presented with 
clinical stage I and II cancer (P value for LR < 0.001). 

Fig. 1   Survival status of breast cancer patients who underwent surgery in selected public hospitals of Addis Ababa, Ethiopia, 2024

Fig. 2   An overall Kaplan–Meier analysis of recurrence-free survival of breast cancer patients who had surgery at a selected public hospital, 
Addis Ababa, Ethiopia, 2024
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The graph of the log displayed that there was a difference 
in recurrence-free survival time among women presented 
with histologic grades I & II, and those with grade III. 
The median time to recurrence is longer in grades I and 
II than in histological grade III, and this difference was 
significant at a log-rank test P value of < 0.001. Addition-
ally, the median time to recurrence was shorter in women 
who had two or more lymph node involvement than those 
with less than two lymph node involvement (P value for 
LR-test = 0.0012) (Fig. 3).

Cox proportional hazard assumption

The Cox proportional hazard assumptions were checked 
statistically using a global test. All the covariates met the 

Table 5   Log-rank test for categorical independent variables among 
breast cancer recurrence patients who had surgical treatment in Addis 
Ababa, Ethiopia, 2024

Variables Chi-square Df p-value

Age 4.15 1 0.0417
Stage of cancer 24.82 2  < 0.001
Comorbidity 49.11 1  < 0.001
Histological grade 24.91 2  < 0.001
Body mass index 18.98 1 0.001
Surgical margin 47.38 1  < 0.001
Lymph node 10.58 1 0.0012
Tumor size 12.15 1 0.0023
Axillary node status 19.54 1  < 0.001

C

A B

D

Fig. 3   Kaplan–Meier recurrence-free survival function among dif-
ferent groups of breast cancer patients with log-rank test P-value by 
Preexisting comorbidity status (P < 0.001) (A), Surgical margin status 

(P < 0.001) (B), Clinical stage of cancer (P < 0.001) (C), and Axillary 
node status (P < 0.001) (D) at selected public hospital Addis Ababa 
Ethiopia, 2024



	 Journal of Cancer Research and Clinical Oncology         (2025) 151:187   187   Page 8 of 12

proportional hazard assumption, and the p-value over all 
Schoenfeld global tests was 0.7933 (Table 6).

Model goodness‑of‑fit

After fitting a multivariable Cox Proportional Hazard Model, 
the adequacy of the fitted model was evaluated using Cox 
Snell residuals. The hazard function follows the 45°-line, 
which approximately, indicates that the model fits the data 
well (Fig. 4).

Predictors of breast cancer recurrence

Covariates selected for the final model were age at diagno-
sis, preexisting comorbidity, BMI at diagnosis, histologic 
grade, histological type of cancer, stage of cancer, surgi-
cal margin, axillary node status, number of positive lymph 
nodes involved, and histological type of cancer. According 
to the results of multivariate Cox proportional hazard analy-
sis, women aged 40 & below were nearly 3 times more at 
risk of increased time to breast cancer recurrence than those 
with age above 40 years (AHR = 3.32; 95%CI 1.8–5.88). 
Similarly, women who were presented with body mass 
index ≥ 25 mg/m2 at diagnosis had nearly 2 times higher 
risk of developing recurrence than those who had body 
mass index < 25 mg/m2 (AHR = 1.95;95%CI 1.06–3.59). 
On the other hand, women who were surgical margin posi-
tive at diagnosis had 2 times higher risk of developing 
recurrence than those who were surgical margin negative 
(AHR = 2.1;95%CI 1.20–4.02). In addition, women who had 
axillary node status positive were nearly 1.9 times at higher 
risk of developing recurrence than those with axillary nodes 
negative (AHR = 1.98;95%CI 1.08–3.61). Similarly, the 
presence of preexisting comorbidity (AHR = 4.45; 95%CI 
2.39–8.30) was 4 times more at risk for recurrence than its 
counterpart (Table 7).

Table 6   Proportional Hazard assumption model of the Cox model for 
breast cancer patients who had surgical treatment in selected public 
hospitals in Addis Ababa, Ethiopia, 2024

Variables Rho Chi-square Df Pro > chi2

Age -0.05794 0.24 1 0.6262
Comorbidity -0.06379 0.30 1 0.5861
Cancer stage -0.12249 1.05 1 0.3066
BMI 0.06916 0.34 1 0.5587
Histological type of cancer -0.12654 1.06 1 0.3023
Histological grade 0.16340 2.12 1 0.1453
surgical margin status 0.12185 1.20 1 0.2742
Lymph node involvement 0.00868 0.00 1 0.9474
Axillary node status -0.17863 1.65 1 0.1993
Tumor size -0.04265 0.13 1 0.7220
Global test 6.26 10 0.7933

Fig. 4   Cox Snell residual test for the model’s overall fitness
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Discussion

This study investigated time to recurrence and predictors 
among women with breast cancer treated in selected pub-
lic hospitals in Addis Ababa, Ethiopia. Our findings dis-
covered a breast cancer recurrence incidence rate of 6.8 
(95% CI 5.35–8.14) per 100 person-years, with a median 
recurrence-free survival (RFS) of 85.73%. The 75% RFS 
time was 44 months, with estimated RFS proportions of 
91.9%, 83%, 67%, and 61% at 24, 36, 48, and 60 months, 
respectively. Independent predictors of recurrence included 
age ≤ 40 years, BMI (overweight), positive surgical margins, 
positive axillary node status, and pre-existing comorbidities.

The observed incidence rate is comparable with to find-
ings from Addis Ababa (6.5%) (Shiferaw et al. 2020) and 
South Korea (5.9%) (Choi et al. 2016), but higher than those 
reported in Australia (3.3%) (Lowery et al. 2012) and Egypt 
(4.2%) (Elsayed et al. 2016), and lower than that reported in 
the Netherlands (11.9%) (Franken et al. 2012). These varia-
tions may be attributed to differences in patient populations, 

including stage at diagnosis. Our study population likely 
included a higher proportion of patients diagnosed at later 
stages, which is strongly associated with increased recur-
rence risk (Shiferaw et al. 2020; Lafourcade et al. 2018).

The 75% RFS time of 44 months is consistent with find-
ings from the USA (48 months) (He and Zou 2017), Thai-
land (45.43 months) (6), and South Korea (47 months) (Choi 
et al. 2016), but higher than reports from France (Crozier 
et al. 2013) and Addis Ababa (Shiferaw et al. 2020). This 
difference might be related to the high proportion (98%) of 
our participants undergoing modified radical mastectomy, a 
surgical approach proven effective in recurrence prevention 
(Crozier et al. 2013).

Our study demonstrated estimated RFS rates of 97.19%, 
91.7%, 83.3%, 67.07%, and 61.24% at 1, 2, 3, 4, and 5 years, 
respectively. The RFS rates for the first three years are com-
parable with those reported in Iran (2.5-year RFS: 86%) 
(Kheradmand et al. 2010) and Addis Ababa (2-year RFS: 
91.5%; 3-year RFS: 82.4%) (Shiferaw et al. 2020). However, 
our 5-year RFS rate is higher than that reported in Addis 

Table 7   Bivariable and multivariable Proportional Cox Hazard regression analysis of predictors associated with breast cancer recurrence in 
patients who had surgical treatment in Addis Ababa, Ethiopia, 2024

NB: *significant, *p < 0.05, **p < 0.01 and ***p < 0.001.
CHR   crude hazard ratio, AHR   adjusted hazard ratio, BMI   body mass index, 1 = references

Variables Category Outcome CHR with 95% CI AHR with 95%CI P-value

Recurrence Cen-
Sored

Age at dx  > 40 31 159 1 1  < 0.001***
 < 40 32 100 1.66(1.01–2.72) 3.35(1.8–5.8)

Comorbidity Yes 40 46 5.16(3.09–8.6) 4.77(2.39–8.30)  < 0.001***
No 23 213 1 1

BMI at diagnosis Normal weight 16 155 1 1 0.032*
Overweight 47 104 3.2 (1.8–5.7) 3.33(1.06–3.59)

Cancer stage at diagnosis I 2 28 1 1 0.851
II 14 126 1.18(0.26–5.21) 1.16(0.24–5.58) 0.302
III 47 105 4.43 (1.07–18.2) 2.26(0.47–10.75)

Histological grade Grade I 5 62 1 1 0.859
Grade II 18 116 1.7(0.60–4.6) 0.93 (0.31–2.49) 0.949
Grade III 40 81 5 (1.9–12.6) 0.96(0.31–2.76)

Histological type Noninvasive 4 62 1 1 0.303
Invasive 59 197 4.77(1.72–13.21) 1.8(0.58–5.71)

Surgical margin Free 25 199 1 1 0.011*
Involved 38 60 5.08(3.0–8.5) 3.47(1.20–4.02)

Number of + lymph nodes involved  < 2 16 135 1 1 0.339
 > 2 47 124 2.48(1.40–4.37) 1.4(0.72–2.61)

Axillary node status Negative 17 148 1 1 0.025*
Positive 46 111 3.26(1.86–5.69) 2.84 (1.09–3.60)

Tumor size at diagnosis  < 2 cm 3 33 1 1 0.306
2–5 cm 24 136 1.44(0.433–4.79) 0.5(0.13–1.83) 0.635
 > 5 cm 36 90 3.2(0.98–10.12) 0.7(0.19–2.5)
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Ababa (50.5% at 5 years and 28.5% at 6 years) (Shiferaw 
et al. 2020) and more in line with findings from Iran (82.5% 
at 5 years) (Kheradmand et al. 2010) and the Netherlands 
(88.4% at 4 years) (Franken et al. 2012). This seemingly 
paradoxical finding of higher long-term survival despite 
likely later-stage diagnoses in our population warrants fur-
ther investigation. It may be partially explained by the high 
prevalence of two or more lymph node involvements in our 
cohort, as this has been associated with poorer RFS in other 
studies (Elsayed et al. 2016; Lafourcade et al. 2018; Tonel-
lotto et al. 2019).

Consistent with previous research (Zhao et al. 2021; 
Bundred et al. 2020), our analysis identified age ≤ 40 years 
as a significant predictor of recurrence, with these women 
having a three times higher risk compared to those over 40. 
The 5-year RFS was 63% for younger women and 60% for 
older women. This increased risk in younger women may be 
linked to more aggressive tumor biology, including a higher 
prevalence of estrogen receptor/progesterone receptor-nega-
tive, HER2-positive, and triple-negative tumors (American 
Cancer Society 2019), and presentation at more advanced 
stages, as observed in our study where a higher proportion 
of women ≤ 40 years presented with stage III disease.

Preexisting comorbidity were also associated with a four-
fold increased recurrence risk, potentially due to metabolic 
impairments interfering with treatment response (21, 43). 
Overweight at diagnosis nearly doubled the risk of recur-
rence, consistent with the established link between over-
weight, chronic inflammation, and breast cancer progression 
(Teferi et al. 2024).

As expected, positive surgical margins and positive axil-
lary node status were also significant predictors of recur-
rence, aligning with findings from other studies (Elsayed 
et al. 2016; Tonellotto et al. 2019; Sh Mutlak et al. 2012; 
Teferi et al. 2024). Lymph node involvement is a strong 
indicator of potential disease spread and future recurrence. 
The association of these factors with recurrence highlights 
the importance of achieving negative surgical margins and 
thorough axillary staging.

While histologic grade and clinical stage were not inde-
pendently analyzed in this study, previous research, includ-
ing studies conducted in Ethiopia (Shiferaw et al. 2020; 
Lafourcade et al. 2018), has consistently identified poorly 
differentiated histologic grade (grade III) and advanced 
clinical stage (stage III) as predictors of recurrence. These 
findings are likely related to delayed tumor detection and 
diagnosis.

Limitation and strength of the study

We couldn’t include some behavioral factors in our study 
because the patient charts didn’t have all the necessary 

information. Also, because we had to exclude incomplete 
charts, our data might not fully represent the whole popula-
tion we were studying.

However, it’s important to note that this study employed 
a large sample size from a major referral hospital, provid-
ing valuable insights into breast cancer recurrence patterns 
within this specific population.

Conclusions

Overall the incidence rate of breast cancer recurrence was 
high. Comorbidity, Age less than 40 years, overweight, 
axillary node status positive, more number of lymph nodes 
involved and deep surgical margin were predictors variables 
with higher recurrence rates. These findings underline the 
need for targeted interventions and improved post-treatment 
surveillance.
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