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Abstract

Background Pregnancy-Associated Breast Cancer (PABC) is a special type of breast cancer that either occurs
during pregnancy or one year postpartum. The aim of this systematic review and meta-analysis is to investigate
the global incidence of PABC.

Methods In this meta-analysis, to find related studies, three international databases including PubMed (Medline),
Scopus and Web of Science (Clarivate analytics) were explored. An additional search was also carried out using
Google Scholar in December 2023 looking for any new relevant article, and the list of references for all new sup-
posedly relevant papers were manually searched for and investigated as well. The required data were extracted

from retrieved studies and the quality of the studies was evaluated using the Newcastle-Ottawa scale checklist. Het-
erogeneity among studies was assessed by I-square statistic and chi-square test and due to presence of a significant
heterogeneity among studies, a random-effects model was used to pool the data.

Results Twenty-two studies were included in this meta-analysis. Among 51,944,490 number of female individu-

als included in the study, a total number of 7,267 cases of PABC were identified. Based on these results, the global
incidence of PABC was estimated 19.2 cases per 100,000 pregnancies (95%Cl: 16.1-22.2, I-square =98.9%). The results
of cumulative analysis showed that the incidence rate of PABC has risen over decades, as it increased from 13.3 cases
(in 1969) to 19.2 cases (in 2022) per 100,000 pregnancies. The lowest incidence rate belonged to the American conti-
nent with 14.4 (95%Cl: 9.8-19) cases per 100,000 pregnancies.

Conclusions The results obtained from this study demonstrates that the global incidence of PABC amounts to 19.2
cases per 100,000 pregnancies and it has been increasing slowly during the last few decades as time went by. The
incidence rate in developing countries seem to be higher than in the developed countries. However, more studies are
required in order to reach a better conclusion on this issue.
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Introduction

Pregnancy-Associated Breast Cancer (PABC) is a spe-
cial type of breast cancer that occurs either during
pregnancy or within 1 year postpartum [1-3]. However,
the period of time by which pregnancy-related breast
cancer is defined varies among studies, ranging from
1 year after pregnancy in some studies up to 5 years
postpartum in some others [4]. PABCs can occur dur-
ing pregnancy or lactation period and is responsible for
0.2% to 3.8% of all breast cancers cases (accounting for
10% to 20% of all breast cancers in patients under 30
years of age) [5, 6]. The evidence available suggest that
1 for every 10,000 up to 1 for every 3,000 births is com-
plicated by PABC in Western countries [7-9]. Mean-
while, about two-thirds of PABC cases are diagnosed
after delivery and the other one-third of them are diag-
nosed during pregnancy [8].

Although certain risk factors for PABC have not been
well established up until this point, older age at the time
of first pregnancy, having a positive family history for
BRCA1/2 gene mutations, having no history of breast-
feeding the newborn as well as racial factors seem to
play a role, the data available suggest; with the first preg-
nancy in older ages being mentioned as the most impor-
tant factor [8].

PABC is notoriously known as an aggressive type of
malignancy for plenty of reasons, which include relatively
younger age of patients and a more advanced tumor
stage at the time of diagnosis, higher rates of lymph node
metastases, higher rates of estrogen receptor-negative
(ER-negative) and progesterone receptor-negative (PR-
negative) cases, and higher rates of HER2 expression [10].
In addition, patients with PABC may be more likely to
suffer from delays in diagnosing their condition, consid-
ering the fact that changes in their breast tissue can eas-
ily be attributed to their pregnancy or lactation period
rather than the underlying malignancy, which subse-
quently leads to a more advanced stage of the disease
when the initial diagnosis is finally made. Furthermore,
previous findings have clearly shown that women with
PABC seem to have higher mortality rates compared to
their non-PABC peers who were diagnosed at the same
age and calendar period [11, 12]. To understand another
reason responsible for a relatively worse prognosis of
PABC compared to non-pregnancy associated breast
cancers, one should appreciate that many women post-
pone taking recommended measures for breast cancer
screening, the diagnostic mammography more precisely
said, until after their course of pregnancy; On the other
hand, the early detection of breast cancer could generally
be more challenging during gestation and breastfeeding
periods, since with the two latter conditions the breast
tissue naturally grows in its density [13].
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PABC usually affects young mothers with young chil-
dren and does not pursue a good prognosis. Therefore, it
imposes an extreme social, psychological and economic
burden on the public. Taking its challenging nature into
account when it comes to diagnosing this condition dur-
ing pregnancy, it turns this matter into a demanding hur-
dle for society, seeking remarkable attention from the
experts. Many information available addressing this very
matter are equivocal. Due to a general increase in the
mean age of marriage and pregnancy, which could be a
potential cause of soaring PABC incidence rates during
the last few decades, the need for more comprehensive
and accurate information about the global incidence of
this condition is felt more than ever. Therefore, the aim of
this systematic review and meta-analysis was to investi-
gate the global incidence rate of PABC.

Methods

Study design

This study is considered a systematic review and meta-
analysis in terms of its study design. PRISMA guide-
lines and Cochrane Handbook for Systematic Reviews
of Interventions were utilized to carry out this study and
to report the ultimate results [14]. The protocol for the
study has been registered in PROSPERO with the follow-
ing ID number: CRD42023484980.

Search strategy

In order to find all related studies, a comprehensive
search was carried out exploring three international
databases including PubMed, Scopus and Web of Sci-
ence (Clarivate analytics). Finally, a complementary
search was also conducted using Google Scholar in
order to find any new relevant article if present. By
checking the filters, the obtained studies where lim-
ited to human studies only which comprised female
individuals as participants and had a full-text in Eng-
lish language. The keywords used in the search strat-
egy are listed as the following:"Pregnancy”,"Breast
Tumor","Breast  Cancer","Mammary Cancer","Breast
Carcinoma","Pregnancy associated breast cancer”,"incide
nce","epidemiology”, and"frequency”. No time limit filter
was applied to the search strategy, therefore all relevant
articles from any time to the date of our search could be
obtained and were reviewed.

Inclusion and exclusion criteria

Any study which met all of the following criteria was
included in this study: 1) Having an available full-text in
English language, 2) Being a cohort study (longitudinal
study) in terms of study design, 3) Containing any data
related to PABC incidence (number of assessed female
individuals and number of PABC cases identified).
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Any article which met one or more of the following
criteria was excluded from the study: repetitive articles
(duplicates), review studies, clinical trials, case reports,
editorials, any study with no full-text available in English
language, and articles which did not contain the required
data.

Study selection and data collection process

After exploring the above-mentioned databases, obtained
articles were transferred to EndNote20 software and all
Duplicate studies were omitted from the library. All arti-
cles were initially screened, by which irrelevant studies
with respect to our inclusion or exclusion criteria were
identified and removed by either their title or abstract.
The full-text for every single remaining article was
explored intently and the required data were extracted
from eligible studies.

Data features

The data included the following features for each study:
year of publication, name of the first author, the country
of origin where the study was conducted, studied popula-
tion, study design, sampling method, the exact definition
of PABC defined by that particular study, sample size (the
number of people included), number of identified PABC
cases, PABC incidence rate and the lower limit and upper
limit of their 95% confidence interval (CI).

Risk of bias in individual studies

The Newcastle-Ottawa scale (NOS) checklist was
employed in order to assess all included studies in
regard to their methodological quality [15]. Based on
this method, each article is graded a score from 0 to 9
points (stars), which the score can be further interpreted,
and the study can be further classified as low quality if
the score is a number between 0 and 3 points, moderate
quality with 4 to 6 points, and high quality if the score is
7 or above, respectively.

Statistical analysis

Finally, the extracted data were integrated using the
meta-analysis method. To check the heterogeneity among
studies, I-square statistic was calculated using chi-square
test at first. A random-effects model was also utilized
to pool the data in case of any significant heterogene-
ity detected among the studies afterward. Furthermore,
subgroup analysis was performed based on the country
of origin and PABC definition for each specific study.
Funnel plot, Egger’s test and Begg’s test were also used to
check the publication bias. In addition, cumulative analy-
sis (based on year) was performed to investigate the time
trend. Sensitivity analysis was also performed to investi-
gate the effect of each study on the estimated incidence
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rate as well. In the sensitivity analysis, individual studies
were excluded from the meta-analysis, and the incidence
of PABC was calculated, and the lowest and highest inci-
dence rates were reported. This analysis shows which
studies have the greatest impact on the calculated inci-
dence rates. All data were analyzed using Stata software
version 17 (Stata Corp, College Station, TX, USA).

Results

Study selection

A flowchart which shows the evaluation process for stud-
ies retrieved is shown in Fig. 1. Based on our search in
multiple databases and Google Scholar, 5501 studies
were found, and 4416 studies remained after removing
the duplicates (n =1085 studies). In the next step, the
screening phase, 4223 presumably irrelevant studies were
further removed by either title or abstract. A scrupulous
exploration was carried out to explore the remaining 193
articles and to extract the required data from those eli-
gible. Ultimately 22 studies were qualified to enter the
meta-analysis.

Study characteristics

Twenty-two studies [16—37] were finally included in this
meta-analysis. The total number of female individuals
investigated equaled to 51,944,490 women and the total
number of identified PABC cases amounted to 7267.
The smallest sample size among all studies comprised
50,412 female individuals and the largest one belonged
to a study with a total number of 11,846,300 female indi-
viduals. The oldest study reviewed was published in 1969
and the most recent one was published in year 2022. The
most included articles were originated from the USA and
Australia (with 4 articles each). The incidence of PABC
were examined during pregnancy and within one year
postpartum in most studies, in a few of other studies,
however, the incidence rate data was limited to the preg-
nancy period only. More details for the included studies
are available in Table 1.

Results of syntheses

The incidence rate data reported in twenty-two articles
were pooled with random-effects model. The relevant
Forest plot is shown in Fig. 2. Based on these results, the
global incidence of PABC amounts to 19.2 per 100,000
pregnancies (95%CI: 16.1-22.2).

Risk of bias in studies

The NOS checklist was employed to classify the stud-
ies with regard to their quality. Consequently, 6 (27.3%)
and 16 (72.7%) studies were classified as being moderate
quality and good quality respectively. Most of the stud-
ies, however, took advantage of a population-based type
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Identification of studies via databases and registers
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Fig. 1 Flow diagram of the literature search for studies included in meta-analysis

of data, which can explain the reason why the majority of
studies stand in the high-quality group.

Heterogeneity between studies

Heterogeneity between studies was measured using the
I-square statistic (variation in incidence rate attributable
to heterogeneity) and its significance was checked using
the chi-square test. According to the I-square statistic,
a substantial heterogeneity was observed between the
included studies (I-square =98.9%), which was statisti-
cally significant (heterogeneity chi-square =1983.03, (d.f.
=21), p< 0.001). For this reason, random-effects model
was used to perform meta-analysis. In addition, subgroup
analysis was also performed based on the location of the
study and PABC definition.

Publication bias
Three methods were used to investigate the possibil-
ity of publication bias. The funnel plot (Fig. 3) showed

a significant asymmetry. In addition, Egger’s test also
showed significant publication bias (z =4.73, p= 0.001),
while Begg’s test did not support the existence of publica-
tion bias (z =0.56, p= 0.573). Therefore, in general, the
current evidence seems to be in favor of the presence of
publication bias.

Cumulative meta-analysis

As an additional analysis, cumulative analysis over time
was performed in order to investigate the time trend.
The results of this analysis showed that the PABC inci-
dence rate has risen over time, by which means that it has
increased from 13.3 (in 1969) to 19.2 cases (in 2022) per
100,000 pregnancies (Fig. 4).

Sensitivity analysis

Based on the sensitivity analysis, the highest rate of PABC
incidence rate was observed after the exclusion of Shech-
ter Maor G et al’s study [33] (19.92, 95%CI: 16.4—23.4 per
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Publication
First Author Year Country
Lynch GA 1969 Northern Ireland
Aghadiuno PU 1983 Nigeria
Albrektsen G 1995 Norway
Smith LH 2003 USA
Andersson TM 2009 Sweden
Abenhaim HA 2012 Canada
Tharmaratnam U 2012 USA
Lee YY 2012 Australia
Lee YY 2013 Australia
Eibye S 2013 Denmark
Andersson TM 2015 Sweden
Shim MH 2016 South Korea
Kang EJ 2016 South Korea
Lu D 2017 Sweden
Parazzini F 2017 Italy
Shechter Maor G 2019 USA
YpZ 2019 China
Cottreau CM 2019 USA
Murgia F 2019 Italy
Safi N 2021 Australia
Sullivan E 2022 Australia and New Zealand
Park S 2022 South Korea

Overall, DL (I* = 98.9%, p = 0.000)
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Effect
(95% CI)

0.000133 (0.000094, 0.000172)
0.000274 (0.000131, 0.000418)
0.000151 (0.000124, 0.000178)
0.000193 (0.000181, 0.000205)
0.000130 (0.000119, 0.000141)
0.000065 (0.000060, 0.000070)
0.000146 (0.000077, 0.000215)
0.000288 (0.000259, 0.000317)
0.000321 (0.000278, 0.000363)
0.000201 (0.000184, 0.000219)
0.000148 (0.000137, 0.000159)
0.000397 (0.000223, 0.000571)
0.000229 (0.000204, 0.000254)
0.000179 (0.000166, 0.000192)
0.000399 (0.000363, 0.000435)
0.000065 (0.000061, 0.000070)
0.000075 (0.000015, 0.000134)
0.000268 (0.000232, 0.000305)
0.000377 (0.000331, 0.000423)
0.000068 (0.000056, 0.000081)
0.000075 (0.000052, 0.000098)
0.000219 (0.000195, 0.000242)
0.000192 (0.000161, 0.000222)

%
Weight

4.65
2.40
4.85
4.99
5.00
5.02
4.00
4.81
4.59
4.95
5.00
1.93
4.87
4.99
4.71
5.03
4.23
4.70
4.52
4.99
4.89
4.89
100.00
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Fig. 2 Forest plot showing the incidence rate of pregnancy-associated breast cancer
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Publication Effect

First Author Year Country (95% Cl)

Lynch GA 1969 Northern Ireland —— : 0.000133 (0.000094, 0.000172)
Aghadiuno PU 1983 Nigeria ¢: 0.000186 (0.000053, 0.000320)
Albrektsen G 1995 Norway —0—: 0.000151 (0.000115, 0.000186)
Smith LH 2003 USA —0—: 0.000168 (0.000131, 0.000206)
Andersson TM 2009 Sweden —0—: 0.000159 (0.000121, 0.000197)
Tharmaratnam U 2012 USA —0—; 0.000158 (0.000123, 0.000193)
Abenhaim HA 2012 Canada —+—:- 0.000146 (0.000094, 0.000197)
Lee YY 2012 Australia —+:— 0.000166 (0.000112, 0.000220)
Lee YY 2013 Australia + 0.000184 (0.000130, 0.000238)
Eibye S 2013 Denmark —4:—— 0.000186 (0.000135, 0.000237)
Andersson TM 2015 Sweden + 0.000182 (0.000137, 0.000226)
Kang EJ 2016 South Korea + 0.000186 (0.000143, 0.000229)
Shim MH 2016 South Korea —+— 0.000193 (0.000151, 0.000236)
Parazzini F 2017 Italy + 0.000210 (0.000165, 0.000255)
LuD 2017 Sweden —:+— 0.000207 (0.000166, 0.000249)
Cottreau CM 2019 USA —;—F— 0.000212 (0.000171, 0.000252)
YpZ 2019 China +— 0.000204 (0.000164, 0.000243)
Shechter Maor G 2019 USA —I.— 0.000194 (0.000160, 0.000228)
Murgia F 2019 Italy —:-0— 0.000204 (0.000170, 0.000238)
Safi N 2021 Australia —ID— 0.000196 (0.000164, 0.000229)
Park S 2022 South Korea —E‘— 0.000198 (0.000166, 0.000229)
Sullivan E 2022 Australia and New Zealand —?— 0.000192 (0.000161, 0.000222)
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Fig. 4 Cumulative forest plot showing the incidence of pregnancy-associated breast cancer over time

100,000) and the lowest rate was observed after excluding
Parazzini F et al’s study [30] (18.07, 95%CI: 15.1-21.0 per
100,000) (Fig. 5).

Subgroup analysis

Subgroup analysis was carried out based on continents.
There were 5 studies originating from America, 8 from
Europe, 4 from Asia, 4 from Australia and Oceania, and
1 study from Africa. As shown in Fig. 6, the PABC inci-
dence rate was estimated to be 14.4 (95%CI: 9.8—19.0) in
America, 21.2 (95%CI: 16.9-25.5) in Europe, 20.1 (95%CI:
13.9-26.3) in Asia, 18.7 (95%CI: 7.1-30.3) in Australia
and Oceania, and 27.4 (95%CIL: 13.1-41.8) in Africa per
100,000 pregnancies.

The analysis displayed in Fig. 7 has been performed
with respect to the PABC definition noted by each single
study. In 12 studies, PABC was defined as breast cancer
which is diagnosed either during pregnancy (gestational
breast cancer (GBC)) or within one year postpartum
(PP). In 7 studies, only cancers diagnosed during preg-
nancy period (GBC) were defined as PABC; and in two
other studies data is limited to one year postpartum
period (PP and not GBC) only. The authors of the one

remaining study did not mention any clear definition of
theirs for PABC. The incidence rate of pregnancy asso-
ciated breast cancer was estimated to be 23.9 (95%CI:
20.3-27.6) in the PP + GBC group of studies, 7.0 (95%Cl:
6.0-7.9) in the GBC-only group, and 22.3 (95%CI: 20.6—
24.1) in the PP-only studies per 100,000.

Discussion

Breast cancer is one of the most common malignancies
among women in reproductive age, with PABC being a
subtype which carries a poor prognosis. Not only is there
a less than needed amount of data available resulting
from the very best efforts made by the experts trying to
make an accurate estimation of PABC incidence rate, the
numbers that have already been reported vary in different
parts of the world as well. Which prompted the authors
of the current study to comprehensively review the avail-
able literature addressing the issue, in order to reach an
overall and hopefully close estimation of PABC incidence
rate globally. Ultimately, 22 articles were included in this
study and the incidence rate of PABC was estimated
as being 19.2 cases per 100,000 pregnancies (95%Cl:
16.1-22.2).
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First Author Publication Effect

omitted Year Country (95% CI)

Lynch GA 1969 Northern Ireland : . -+ . 0.0001945 (0.0001629, 0.0002260)
Aghadiuno PU 1983 Nigeria . > ! 0.0001895 (0.0001585, 0.0002206)
Albrektsen G 1995 Norway : :: : 0.0001937 (0.0001621, 0.0002254)
Smith LH 2003 USA : 4+ ! 0.0001913 (0.0001604, 0.0002222)
Andersson TM 2009 Sweden X — - 0.0001952 (0.0001624, 0.0002280)
Tharmaratnam U~ 2012 USsA X T ' 0.0001935 (0.0001621, 0.0002249)
Abenhaim HA 2012 Canada : — : 0.0001992 (0.0001640, 0.0002345)
Lee YY 2012 Australia : — | 0.0001864 (0.0001559, 0.0002169)
Lee YY 2013 Australia ' — i 0.0001852 (0.0001544, 0.0002160)
Eibye S 2013 Denmark I * I 0.0001909 (0.0001598, 0.0002221)
Andersson TM 2015 Sweden E : - : 0.0001941 (0.0001617, 0.0002265)
Kang EJ 2016 South Korea . o ! 0.0001895 (0.0001585, 0.0002205)
Shim MH 2016 South Korea : - : : 0.0001875 (0.0001566, 0.0002185)
Parazzini F 2017 taly : o : X 0.0001807 (0.0001512, 0.0002102)
LuD 2017 Sweden ; *> - 0.0001922 (0.0001608, 0.0002237)
Cottreau CM 2019 UsA ; >~ X 0.0001877 (0.0001567, 0.0002187)
Ypz 2019 China \ — : 0.0001968 (0.0001653, 0.0002282)
Shechter Maor G 2019 USA : — : 0.0001992 (0.0001642, 0.0002341)
Murgia F 2019 Italy . * . i 0.0001825 (0.0001520, 0.0002130)
Safi N 2021 Australia \ — I 0.0001983 (0.0001658, 0.0002308)
Park S 2022 South Korea : :E E 0.0001901 (0.0001590, 0.0002211)
Sullivan E 2022 Australia and New Zealand : — : 0.0001977 (0.0001659, 0.0002294)

I
.00015

Fig. 5 Forest plot assessing sensitivity analysis

Additional analyzes showed that the incidence rate of
PABC vary among continents all around the world, with
the highest incidence rate being reported in Africa (27.4
per 100,000) and the lowest incidence rate being reported
in America (14.4 per 100,000). However, in this meta-
analysis, there was only one study from African countries,
and the number of studies originating from Asia was
limited as well, so that none of the studies included had
originally taken place in central Asia, western Asia, or
in the Middle East. Which may be the reason explaining
the higher than global incidence of PABC in Asian and
African countries being reported by some preliminary
studies. Therefore, one should admit that more studies
are required to reach an undisputed conclusion about the
variations reported in different continents. Also, it might
be noteworthy to mention that our study demonstrates a
continuous mild increase in PABC incidence rate with a
gentle slope during recent decades (raised from 13.3 (in
1969) to 19.2 cases (in 2022) per 100,000).

According to a study conducted in the USA, the inci-
dence of breast cancer has been on the rise and increas-
ing by 1% annually from 2012 to 2021. This increase was
1.4% annually in women under 50 years of age and 0.7%

.0002 .00025

in women 50 years of age and older. The results showed
that Asian American and Pacific Islander women had
the fastest increases in both age groups (2.7% and 2.5%
per year, respectively) [38]. The results of our study also
showed an increasing trend in the incidence of breast
cancer. Various factors have been identified as effective
factors in the development of breast cancer, such as fam-
ily history of breast cancer, BRCA gene mutations, the
late menopause, late or no pregnancies, obesity, hormone
replacement therapy, estrogen, alcohol consumption, use
of oral contraceptives, smoking, and physical activity
[39-41]. Given that the trend of these risk factors is also
increasing in societies, the increase in cancer incidence
can be justified. Differences in geographical areas can
also be due to different prevalence of risk factors or the
quality of breast cancer screening coverage in regions are
different.

The global incidence of breast cancer in young women
has increased by 16% since the 1990 s and is now the
most common cancer in young women, with 244,000
cases per year [42] and according to GLOBOCAN 2022,
breast cancer, thyroid and cervical cancer accounts for
47% of cancers in young women [43]. Breast cancer in
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Tharmaratnam U
Abenhaim HA
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(95% Cl)
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Kang EJ 2016 South Korea
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YpZ 2019 China
Park S 2022 South Korea
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Australia/Oceania

Lee YY 2012 Australia
Lee YY 2013 Australia
SafiN 2021 Australia
Sullivan E 2022 Australia and New Zealand
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Aghadiuno PU 1983 Nigeria
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Fig. 6 Forest plot showing the incidence of pregnancy-associated breast cancer based on continents

young women (under 40 years of age) is much rarer and
has a worse prognosis than breast cancer in older women.
According to GLOBOCAN 2018, the age-standardized
incidence rate of breast cancer in women under 40 years
of age was 9.04 and in women over 40 years of age was
132 cases per 100,000 [42]. Part of the increase in breast
cancer cases worldwide, especially in those under the age
of 40, can be attributed to the increase in the number of
PABC cases due to changing patterns of associated risk
factors.

Many cases of breast cancer have a hormone-depend-
ent nature, which means they rely on hormones in order
to exist and grow, mostly estrogen and progesterone

[44—46]. Although the exact underlying mechanisms are
still poorly understood, breast cancer which occurs in
association with pregnancy or breastfeeding has been
proposed as a strong hypothesis since decades ago, con-
sidering the physiological effects of these two conditions
on a woman’s body, especially hormonal changes and
breast tissue alterations which alter the breast tissue in
favor of increasing the probability for a new malignancy
to occur. Some of the risk factors for a malignant breast
tumor growing during pregnancy can be outlined as the
following: elevated levels of estrogen, progesterone and
IGF- 1 hormones in the blood stream, elevated levels of
estradiol which is already well-known for its mutagenic
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Fig. 7 Forest plot showing the incidence of pregnancy-associated breast cancer based on its definition

and carcinogenic effects, immune system alterations
such as suppression of cellular immune system, increased
overall immune tolerance and inflammatory responses in
the breast tissue [8].

Breast cancers and cervical cancers are responsible for
about 50% of pregnancies complicated by a malignancy.
Even considering the relatively low incidence rate of
PABC, the subsequent poor prognosis of the condition
brings it into special attention inevitably [47]. The triple
negative breast cancer phenotype (TNBC) accounts for
about 30-40% of all PABC cases, which is slightly higher
compared to those types of breast cancer affecting pri-
miparous women, according to studies [48]. In addition,
PABC is usually associated with a larger tumor size and
has a higher tendency to involve the adjacent lymphatic
system [47].

It seems that PABCs should be taken more seriously
than other types of breast cancer. Worse prognosis and
possibly higher mortality rates are among the several
reasons which indicate the importance of this condition.
Considering the fact that not only women affected by
this condition are relatively young themselves, but they

have also just given birth to a newborn, so it can be eas-
ily understood how important it is to approach this issue
properly in order to avoid its devastating consequences
for the individual, her family and the society she lives in.
Hence, the current study provides valuable data, address-
ing the epidemiological aspect of the discussed condition
which can be further utilized by major policymakers and
healthcare experts from all around the globe, especially
those with a robust intention of taking every possible
measure in order to alleviate the heavy burden of health
and social issues imposed by PABC on individuals and
the public. However, the authors also admit that more
primary and secondary studies are required for the scien-
tific community to reach a more accurate and conclusive
consensus on the incidence rate and the time trend of the
explained condition.

It is worth mentioning that tactful measures taken
by major policymakers in health care systems, in terms
of facilitating new approaches which can lead to an
earlier diagnosis of the condition, such as providing
more comprehensive education programs for pregnant
women, deployment of more accurate diagnostic tools
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in medical care systems or running advanced training
programs for healthcare personnel, may lead to even
more favorable outcomes when it comes to reducing
the burden of this condition.

To point out the strengths of this study, we can claim
that no similar study has reported the global incidence
rate for PABC so far, to our knowledge. Furthermore,
time trends related to PABC have been assessed, and
a comparison between different continents as well as
a sensitivity analysis were performed in the current
study.

In terms of limitations, it should be noticed that PABC
had varied definitions among the reviewed studies. Also,
it can be said that the limited number of studies originat-
ing from Africa and Asia could potentially cause errors
when comparing the results related to different parts of
the globe. In addition, this study had limited data from
African and Asian countries, which could impact gener-
alizability. Also, regarding publication bias, the results
were in favor of the presence of publication bias among
studies, which could affect the pooled estimates, suggest-
ing that the results should be generalized with caution.

Conclusion

From the information provided by this study it can
be concluded that the global incidence rate of PABC
amounts to 19.2 cases per 100,000 pregnancies, and it
has been increasing slowly during recent decades as time
went by. The incidence rate of the discussed condition
seems to be slightly higher in developing countries (Asian
and African countries) in comparison with the developed
countries (North American countries, Europe and Aus-
tralia). However, more studies are required to reach more
certain conclusions on this matter.
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