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Objectives: to evaluate outcomes in pregnant patients diagnosed with cancer compared to pregnant 
women without cancer. 

Methods: a systematic review with meta-analysis was conducted, including studies from PubMed, 
Lilacs, Scielo, and Cochrane databases, published between 2019 and 2024, in Portuguese, English, 
or Spanish, and containing a control group. The search used descriptors combined with the Boolean 
operators AND and OR, covering terms related to pregnancy and neoplasms. Unretrievable articles, 
case reports, case series, or expert commentaries were excluded. The study protocol was registered in 
the PROSPERO database with the number CRD42024534208. Risk of bias for each study was assessed 
using the ROBINS-I guidelines, and results were presented descriptively. 

Results: Nine observational studies were included, a total of 13,316 pregnant women with cancer. 
The risk of confounding and selection bias was high. Findings showed an increased risk of maternal 
death (OR=82.11; 95%CI=20.27–332.69), maternal blood transfusion (OR=4.45; 95%CI=3.48–5.68), 
and cesarean (OR=1.96; 95%CI= 1.61–2.38). 

Conclusion: pregnant women with cancer have increased maternal morbidity and mortality. 
Due to study heterogeneity and high risk of bias, these findings should be interpreted with caution. 
Multidisciplinary care and more robust research are necessary.

Key words Neoplasias malignas, Morte materna, Complicações na gravidez, Revisão sistemática, 
Meta-análise
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Introduction

Malignant neoplasms have become the second leading 
cause of death in women of reproductive age and can 
occur during pregnancy-puerperal cycle. Although the 
incidence of cancer during pregnancy may be low, recent 
studies indicate an increase over time, complicating 
approximately 1 in every 1,000 pregnancies.1-4

Age alone is considered a significant risk factor for 
several diseases, including cancer.5 There is a trend for 
women to become pregnant later in life, which influences 
the increase in cases of the disease.5

Cancer associated with pregnancy is traditionally 
defined as a diagnosis of malignancy occurring 3 months 
before an abortion, 9 months before delivery, or up to 
1 year after the end of the pregnancy,1,6 although this 
definition may be controversial. In clinical practice, 
any cancer concomitant with pregnancy - whether 
it is primary, recurrent, or previously diagnosed - 
represents a significant complication of pregnancy and 
maternal prognosis. One of the main challenges is late 
diagnosis, which often occurs in more advanced stages 
of the disease, since symptoms related to malignancy 
(fatigue, vaginal bleeding, anemia, abdominal pain, and 
breast lumps) are attributed to physiological changes 
in pregnancy and are not immediately investigated.1-3

Breast cancer, lymphoma, leukemia, melanoma, 
and cervical cancer are the most frequently diagnosed, 
corresponding to the most common subtypes of neoplasia 
in women of reproductive age.1-3

Managing the  d isease  dur ing  pregnancy i s 
challenging and is associated with a worse prognosis, 
requiring approaches that benefit the pregnant woman 
with the least possible impact on the fetus.6 In view of 
this, it may be necessary to decide between terminating 
the pregnancy to begin treatment or continue the 
pregnancy. When pregnancy is maintained, options 
become more limited, and there is a risk that diagnostic, 
staging, and therapeutic methods may negatively affect 
the fetus in development.3

The available studies are diverse and often have 
conflicting results, which can influence conclusions, 
analyses, and clinical decisions. Therefore, a synthesis 
of the available evidence regarding maternal outcomes 
of patients diagnosed with cancer during pregnancy can 
help better understand these data, assist in providing 
adequate information to families undergoing a cancer 
diagnosis during pregnancy, and in proposals for public 
policies and adequate care for these patients.

In this matter, the objective of this systematic review 
and meta-analysis is to evaluate maternal outcomes 

(maternal death, blood transfusion, ICU admission, 
cesarean section) in patients diagnosed with cancer 
during pregnancy compared to pregnant women without 
cancer.

Methods

This is a systematic literature review and meta-analysis. 
The study protocol was registered in the PROSPERO 
database of systematic reviews (protocol number 
CRD42024534208). The PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) 20207 
and MOOSE8 guidelines were followed.

The inclusion criteria were: observational studies 
of the Cross-sectional, Cohort, and Case-control types; 
publications such as, original articles or conference 
presentations;  with sufficient  maternal  data for 
quantitative analysis; with a control group; between 
2019 and 2024; in Portuguese, English, or Spanish. The 
exclusion criteria were: articles not retrieved; reports or 
case series or experts’ comments.

A systematic search was performed using the 
PubMed, Lilacs, SciELO, and Cochrane databases. The 
search was conducted between August 29 and 31, 2024. 
The time frame between 2019 and 2024 was defined 
to capture the most recent analyses with appropriate 
analytical methodologies and a greater likelihood of 
including contemporary data on the characteristics 
researched, since both the profile of the obstetric 
population and the oncological and clinical approach 
have changed over time.

The terms used for the search were: (“Pregnant 
Women” OR Pregnan* OR ‘Pregnancy’ OR Gestation* 
OR “Prenatal Care” OR “Prenatal” OR Perinata*) AND 
(“Neoplasms” OR Neoplasm* OR Cancer* OR Neoplasia* 
OR Tumor*)  AND (“Pregnancy Complicat ions , 
Neoplastic” OR “Pregnancy Complications” OR 
“Adverse Birth Outcomes” OR “Adverse Outcomes” 
OR “Adverse Outcome” OR Complica*).

The abstract selection process was performed on 
the Rayyan platform. Initially, the retrieved records 
were entered into the platform, which was also used 
for automatic duplicate removal. Subsequently, two 
independent reviewers read and selected the abstracts 
based on the previously established criteria. After this 
step, the full texts of the selected articles were retrieved 
and read in full by the two independent researchers. 
Articles that did not meet the inclusion criteria were 
excluded, with the reasons for their exclusion being 
recorded. Studies that used the same databases were 
also identified and excluded from the analysis to avoid 
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duplication of information. In cases of disagreement 
between the researchers, decisions were discussed and 
resolved in a research group meeting.

The data were extracted from the publications by two 
researchers, who worked together (not independently). 
In cases of doubt or difficulty in data extraction, the 
issues were discussed in a group and, when necessary, 
resolved with the help of the project coordinator.

To organize the information, a spreadsheet was 
created in Excel containing all the previously defined 
variables of interest. The extracted data were entered 
directly into this spreadsheet. Due to the diversity and 
heterogeneity of the included studies, some specific 
information could not be retrieved.

For this study, maternal and delivery outcomes were 
presented. Due to the heterogeneity of the neoplasms 
included in the studied populations, it was not possible 
to perform specific analyses by subgroup, such as cancer 
type, treatment, or follow-up. Studies comparing different 
therapies or follow-up strategies for neoplasms were 
included; however, the extracted data considered only the 
general outcomes of patients diagnosed with cancer. For 
this analysis, studies with a control group composed of 
pregnant women, women in labor, and puerperal women 
without cancer were used. Descriptive studies and those 
whose control group consisted of non-pregnant people 
with cancer were not included.

The following outcomes were analyzed: maternal 
death, maternal blood transfusion, maternal ICU 
admission, and cesarean sections. Missing information, 
information provided only as a percentage (without 
absolute numbers), or unclear information was not 
included in each analysis.

Studies that used patients without cancer as control 
were analyzed using odds ratio (OR) and the Mantel-
Haenszel method with random effect measurement. The 
analyses were performed using the REVMAN program.9

The risk of bias in each study was assessed using 
the ROBINS-I guidelines, as these were observational 
studies without intervention. To assess publication bias, 
funnel graphs were made of the studies with a control 
group, considering the Log of Relative Risk and the 
respective standard error for each study. The certainty of 
the evidence was assessed using the GRADE (Grading 
of Recommendations, Assessment, Development and 
Evaluations) method.10

There was no financial support for this study, and the 
authors have no conflicts of interest. 

Results

A total of 9 articles were included in the review, with 
a total of 13,316 pregnant women with cancer. The 

flowchart describing the selection of articles is shown 
in Figure 1. One article was not retrieved even after the 
attempt of contacting the author by email.

The characteristics of the articles are summarized 
in Table 1. The selected studies contained data collected 
between 1973 and 2020, and the databases and selection of 
subjects and controls have different methodologies. Four 
studies used databases from the population of Denmark,11 
the United States,12,13 and Australia,14 and their controls 
were all pregnant women without diagnosis of malignant 
neoplasms.11-14 Lundberg et al.15 also used a national 
database (from Sweden), but the controls were matched 
by age, at a ratio of 1 patient with cancer to 10 controls 
without cancer. Esposito et al.16 matched each pregnant 
woman with cancer with 4 pregnant women without 
cancer at the same age and year of delivery. Similarly, 
Betts et al.17 used a regional database from the United 
States and also matched each live birth to a patient with 
cancer with four patients without cancer. Two studies 
were conducted using hospital records, one in Brazil¹⁸ 
and the other in China.⁵ Monteiro et al.¹⁸ matched each 
case with two pregnant women at the same age without 
cancer, and Zhang⁵ matched each pregnant woman with 
cancer with one without cancer.

Table 2 describes the risk of bias in each study, 
cons ider ing  confounding  b ias ,  se lec t ion  b ias , 
measurement bias, missing data bias, and reporting 
bias. The risk is similar across studies for several 
reasons. Among them, the methodology of the studies 
analyzed stands out, as they are observational and more 
prone to intrinsic biases, such as confounding, selection, 
and measurement biases. In addition, the authors of 
all studies collected information from hospital records 
or international, national, or regional databases and 
are prone to missing data or incorrect data collection. 
This high risk of bias should be taken into account 
when interpreting the results. The results presented by 
the studies are aligned with their objectives and were 
reported transparently, with no evidence of outcome 
selection based on statistical significance.

Two studies analyzed maternal deaths with a 
comparison group, with a total of 660 cancer patients 
and 33 deaths. Although the number of studies is limited, 
the robust sample size justifies the meta-analysis. The 
results are shown in Figure 2A. Data on deaths of 
patients in the control group of the study by Safi et al.14 
were retrieved by consulting the database cited in the 
supplementary data presented in the article. The OR for 
maternal mortality was 82.11 (95% CI=20.27–332.69), 
with statistical significance for women with cancer.

The level of heterogeneity between the two studies 
is moderate (I²=47%, p= 0.17). The quality of evidence, 
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Figure 1 

PRISMA 20207 flowchart for selection of articles.
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Table 1

Description of characteristics of the articles included in the review.

Author Year Study type 
Type of 
Cancer

Collection 
period  

Database Country Cases Controls

Betts et al.17 2023 Retrospective 
cohort Various 1999–2015 Texas - Regional USA 1271 5084

Cate et al.12 2023 Retrospective 
cohort Various 2015–2020 National USA 4598 7,999,586

Esposito et al.16 2021 Retrospective 
cohort Various 2008–2017 Lombardy - 

Regional Italy 831 657,137

Greiber et al.11 2022 Retrospective 
cohort Various 1973–2018 National Denmark 1068 4,070,780

Lundberg et al.15 2023 Retrospective 
cohort Breast 1973–2017 National Sweden 208 2080

Ma et al.13 2020 Retrospective 
cohort Various 2004–2013 National USA 4659 11,353,126

Monteiro et al.18 2017 Case-control Breast 2004–2014 Hospital records Brazil 21 42

Safi et al.14 2023 Retrospective 
cohort Various 1994–2013 National Australia 601 1,786,078

Zhang et al.5 2019 Retrospective 
cohort Various 2012–2017 Hospital records China 59 59
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Table 2

Risk of bias of articles included in the review.

Author (Year) Confounding Bias Selection Bias Measurement Bias Missing Data Bias Reporting Bias

Betts et al.,17 2023 HIGH HIGH UNCERTAIN HIGH LOW

Cate et al.,12 2023 HIGH HIGH UNCERTAIN HIGH LOW 

Esposito et al.,16 2021 HIGH HIGH UNCERTAIN HIGH LOW 

Greiber et al.,11 2022 HIGH HIGH UNCERTAIN HIGH LOW 

Lundberg et al.,15 2023 HIGH HIGH UNCERTAIN HIGH LOW 

Ma et al.,13 2020 HIGH HIGH UNCERTAIN HIGH LOW 

Monteiro et al.,18 2017 HIGH HIGH UNCERTAIN HIGH LOW 

Safi et al.,14 2023 HIGH HIGH UNCERTAIN HIGH LOW 

Zhang et al.,5 2019 HIGH HIGH UNCERTAIN HIGH LOW 

Summary of Risk of Bias Assessment by Domain.

Domain Low Risk Uncertain Risk High Risk

Confounding Bias 0 (0%) 0 (0%) 9 (100%)

Selection Bias 0 (0%) 0 (0%) 9 (100%)

Measurement Bias 0 (0%) 9 (100%) 0 (0%)

Missing Data Bias 0 (0%) 0 (0%) 9 (100%)

Reporting Bias 9 (100%) 0 (0%) 0 (0%)

assessed by the GRADE system, was classified as low 
due to the methodology of the studies (observational) 
and the possible biases of each study.

The need for maternal blood transfusion was 
reported in two studies, and the results of the analysis 
are described in Figure 2B. As in the case of maternal 
death, the number of studies is small, but inclusion in 
the meta-analysis is justified by the sample size and 
number of events. Cancer patients had an OR=4.45 
(95%CI=3.48–5.68) of receiving a blood transfusion.

In this analysis, the heterogeneity of the studies 
is high (I²=89%, p=0.003). The quality of evidence is 
considered low, mainly due to the heterogeneity of the 
studies and the observational methodology, which leads 
to a high probability of bias.

The cesarean section rate was presented in eight 
studies, six of which were based on regional or national 
databases and two on hospital medical records. It should 
be noted that the studies cover different period - with 
cases collected since 1973 in the Swedish¹⁵ and Danish¹¹ 
studies and also different obstetric realities with very 
different cesarean rates in people without cancer, which 

already represents an important confounding bias for 
this variable.

The results of the meta-analysis comparing studies 
based on regional or national databases showed an OR 
of 1.93 (95%CI=1.59–2.34) and for studies based on 
hospital records 2.11 (95%CI=0.36–12.25), therefore 
without statistical significance. The analysis of all 
studies indicates a significant increase in the chance 
of cesarean section among people with malignant 
neoplasms – OR of 1.96 (95%CI=1.61–2.38) (Figure 
2C).

Even with the division of studies into subgroups, 
the analyses revealed high heterogeneity among the 
studies, making it difficult to generalize. However, no 
significant publication bias was observed in the funnel 
plot (Figure 3).

Although this result presents a lower possibility of 
outcome measurement bias, the possible loss of data 
and high heterogeneity among the studies reduces the 
quality of the evidence, classifying it as low.

None of the selected studies presented data on 
maternal admission to the ICU.
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Figure 2 

Forest plot comparing cases and controls: A) Maternal death; B) Transfusion; C) Cesarean section.
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Discussion

In this meta-analysis, nine studies were selected and 
data of more than 13,000 complicated pregnancies due 
to cancer in seven countries were included. In three 
studies12,16,17 breast cancer was the most prevalent, and 
this type of cancer was also the only one studied in two 
of the studies included in this review.15,18 Other types 
of cancer, such as skin, cervical, and hematological 
cancers, were also cited as the most common,5,11,13,14 
which corroborates the data described by Eastwood1 
and Amant.2

The avai lable  data  suggest  that  the  r isk of 
maternal death may be more than 80 times higher in 
pregnant women diagnosed with cancer, although this 
estimate should be interpreted with caution due to the 
heterogeneity of the studies and the small number of 
studies analyzed. In addition to mortality associated to 
neoplasm itself, obstetric complications may be more 
frequent in women with malignant neoplasms, such as the 
possibility of puerperal infections in patients undergoing 
chemotherapy,18,19 the risk of hypertensive conditions in 
people with cancer,20 and the risk of bleeding related to 
cervical cancer21 and myeloproliferative neoplasms.22 
Unfortunately, we cannot determine whether the 
increased risk of death is due to complications related to 
cancer during pregnancy or its treatment, as the causes 
of death were not described in the studies analyzed. It 
should be noted that although the I² of the meta-analysis 
is moderate, the studies included are heterogeneous, as 
one refers to regional data from a study in Australia14 
and another to hospital records in China5. Socioeconomic 
conditions, maternal health care, and access to treatment 
for neoplasms are different in both countries.

Among cancer patients, pregnancy may increase the 
risk of death, a fact that we were unable to prove in this 
research, since we only have two studies evaluating the 
mortality rate, and comparing pregnant and non-pregnant 
women with cancer was not the scope of this study. 
One of the factors that led to this increase in mortality 
is associated with delays in starting treatment, since 
in some cases diagnosis, staging, and treatment are 
postponed due to confusion with pregnancy symptoms 
and/or risks to the fetus.1-3 As discussed in a previous 
meta-analysis, for every 4 weeks of delay in treatment, 
the risk of death increases.23 In the case of breast cancer, 
for example, a 12-week delay is associated with a 17% 
increase in mortality.23 Zhang et al.5 also describe that 
pregnant women who received chemotherapy had a 
significantly lower mortality rate than pregnant women 
who chose not to receive treatment. Another hypothesis 

would be that the diagnosis made during pregnancy is 
late, at a time when the disease is more widespread and 
has lower cure rates. As assessed by Walters et al.,24 
worse maternal outcomes occurred in 64% of cases 
where cancer was diagnosed during pregnancy or within 
12 months after delivery.

The chance of blood transfusion was more than four 
times higher for the analyzed cancer patients, although 
this finding is based on only two studies with different 
care contexts. One hypothesis for this increased risk is 
that myeloproliferative neoplasms are associated with an 
increased risk of bleeding, which can lead to episodes of 
hemorrhage during pregnancy, childbirth, or ouerperal 
period.22 Ma et al.13 reiterate the increased risk of blood 
transfusion in cancer patients, but do not describe a 
significant difference between hematological and non-
hematological malignancies. In a study conducted in 
the United States,25 a significantly higher chance of 
blood transfusion was observed in patients with thyroid 
cancer, which may be due to the association of anemia 
with thyroid diseases.26,27

Women diagnosed with cancer during pregnancy 
were more likely to undergo cesarean section; however, 
the high heterogeneity among studies limits the 
generalization of this finding. One possible explanation 
is that the responsible healthcare teams are more likely to 
plan the timing of birth to reduce any delay in treatment 
or even to perform therapeutic interventions.24 Vaginal 
delivery is generally avoided in patients with cervical 
cancer, for example, due to the risks of hemorrhage, 
tumor rupture, and disease spread.16,23,26 It is noteworthy 
that, in the only Brazilian study,18 patients without cancer 
had more cesarean sections than patients with neoplasia. 
The authors did not presente any discusstion about this 
fact, but the high rate of cesarean sections in the country 
may be a justification.28

There is a gap in the literature and current guidelines 
regarding the optimal timing of planned cesarean 
sections for pregnant women diagnosed with cancer. 
A multidisciplinary approach involving experienced 
obstetricians, neonatologists,  and oncologists is 
necessary to ensure the best outcomes, optimizing the 
health of both the woman and the newborn.14

This review and meta-analysis synthesizes the 
available evidence on maternal outcomes in women 
diagnosed with cancer during pregnancy, suggesting an 
association with increased risk of maternal mortality, 
blood transfusion, and cesarean section, a consistent 
result with what is expected given the severity of the 
disease and its impact on the patient, although the 
quality of evidence is limited by the heterogeneity of 
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the studies and the risk of bias. The findings point to 
a significant increase in morbidity and mortality in the 
pregnant population, reinforcing the need to consider 
this group of patients as high gestational and clinical 
risk, requiring specific care. For clinical practice, the 
data collected here, despite their limitations, suggest the 
need to monitor this population in tertiary centers, with 
access to blood products and surgical care. A strength of 
this study was the large number of participants and cases 
of pregnancy-associated cancer extracted from large 
studies based on regional, national, and international 
databases.

The main limitation of this study is the high 
heterogeneity of the articles analyzed. It should also be 
noted that the studies included in this review cover a 
wide time interval (1973 to 2020) and were conducted 
in different settings and health systems. This diversity 
of historical, geographical, and healthcare contexts 
further compromises the comparability of the data and 
increases the risk of confounding factors. In addition, 
due to the methodology of the studies found, the risk 
of confounding and selection bias may compromise 
the results. It is also observed that the vast majority 
of the studies are from developed countries, with only 
one study conducted in Brazil18 and one in China,5 
which represents an important geographical and 
epidemiological bias, especially in relation to the most 
prevalent type of neoplasm, such as cervical cancer.

For maternal mortality and the necessity for blood 
transfusions, only two studies were analyzed, which 
prevents the use of the funnel chart. In the case of the 
cesarean section rate, although the analysis included 
eight studies, the high heterogeneity and diversity of data 
sources (population and hospital databases) also reduce 
the robustness of the assessment. Therefore, despite the 
absence of obvious asymmetries in the funnel charts, 
the presence of publication bias cannot be completely 
ruled out.

 	 The absence of subgroup analysis, considering 
the different types of cancer included, also hinders the 
interpretation of results and limits the applicability of 
the findings to individual clinical contexts.

Maternal admission to the ICU was an outcome of 
interest in this review; however, none of the included 
studies presented data related to this outcome, which 
also limits the understanding of the clinical severity of 
pregnant women with cancer.

Population studies11-17also present the possibility 
of subject selection bias and measurement of effects. 
For this reason, the quality of evidence we were able to 
extract from the analyzed studies is low. 

Further researches on cancer during pregnancy are 
necessary, with more defined standards to add new data 
and results in a systematic way, especially related to the 
types of neoplasia. In this matter, specific care protocols 
can be formulated for this population.

Final considerations

The data analyzed suggest that women diagnosed with 
cancer during pregnancy and the pregnancy-postpartum 
cycle may experience a significant increase in maternal 
morbidity and mortality. The studies included in this 
systematic review and meta-analysis indicate a higher 
risk of maternal death, maternal blood transfusion, and 
cesarean section. However, these findings should be 
interpreted with caution, since the studies included are 
mostly observational, highly heterogeneous, and at high 
risk of bias, which limits the robustness of the available 
evidence. Further researches are necessary to understand 
the mechanisms involved in this increased risk and to 
define optimal approaches for managing these patients 
in different gestational contexts.
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