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Abstract

Objective: To evaluate obstetric and neonatal outcomes of the first live birth conceived one or 

more years following breast cancer diagnosis.

Methods: We performed a population-based study to compare live births between women with 

a history of breast cancer and matched controls with no cancer history. Cases and controls were 

identified using linked data from the California Cancer Registry and California Office of Statewide 

Health Planning and Development datasets. Cases were diagnosed with stage I-III breast cancer at 

ages 18-45 years between January 1, 2000, and December 31, 2012, and conceived ≥12 months 

after breast cancer diagnosis. Controls were covariate–matched women without a history of breast 

cancer who delivered during 2000-2012. The primary outcome was preterm birth <37 weeks. 

Secondary outcomes were preterm birth <32 weeks, small for gestational age, cesarean delivery, 

severe maternal morbidity, and neonatal morbidity. Subgroup analyses were used to assess time 

from initial treatment to conception and receipt of additional adjuvant therapy prior to pregnancy 

on outcomes of interest.

Results: Of 30,021 women age 18-45 diagnosed with stage I-III breast cancer during 2000-2012, 

553 met the study inclusion criteria. Those with a history of breast cancer and matched controls 

had similar odds of preterm birth <37 weeks (odds ratio [OR], 1.29; 95% CI, 0.95-1.74), preterm 

birth <32 weeks (OR, 0.77; 95% CI, 0.34-1.79), delivering a small for gestational age neonate 

(<5th percentile: OR, 0.60; 95% CI, 0.35-1.03; <10th percentile: OR, 0.94; 95% CI, 0.68-1.30), 

and experiencing severe maternal morbidity (OR, 1.61; 95% CI, 0.74-3.50). Patients with a history 

of breast cancer had higher odds of undergoing a cesarean delivery (OR, 1.25; 95% CI, 1.03-1.53), 

however their offspring did not have increased odds of neonatal morbidity compared to controls 

(OR, 1.15; 95% CI, 0.81-1.62).

Conclusion: Breast cancer ≥1 year before conception was not strongly associated with obstetric 

and neonatal complications.

Precis:

Obstetric and neonatal outcomes ≥ 1 year following breast cancer diagnosis are similar to obstetric 

and neonatal outcomes for individuals without a cancer history.

Introduction

Breast cancer is the most commonly diagnosed malignancy among female adolescents 

and young adults, accounting for 30% of the cancers in these groups.1 Despite increasing 

incidence of breast cancer in young women1 and a growing population of premenopausal 

breast cancer survivors, they remain a relatively understudied population. Addressing the 
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unique needs of this population has emerged as a public health priority,2,3 particularly 

providing guidance for patients interested in pregnancy.4

Retaining the ability to have children is one of the most important determinants of 

reproductive-age cancer survivors’ quality of life after treatment,5 and has a positive impact 

on the ability to cope with cancer.4,6-8 However, while many premenopausal breast cancer 

survivors desire biological children,9,10 pregnancy rates in this population are significantly 

lower than their age-matched peers.11 Among the reasons for not pursuing pregnancy after 

breast cancer, a meta-analysis identified fear of adverse obstetric outcomes as an important 

barrier to parenthood.7

A limited number of retrospective reviews demonstrate increased rates of preterm birth,12 

growth restriction,13,14 and cesarean delivery15 among cancer survivors. However, most 

studies of pregnancy outcomes among survivors of various cancers include those who 

deliver ≤12 months following diagnosis and lack specificity regarding cancer type, stage, 

treatment, neonatal and obstetric outcomes.16-19 The objective of this study was to compare 

obstetric and neonatal outcomes between breast cancer survivors and women without a 

history of cancer. We hypothesized that breast cancer survivors who conceive ≥12 months 

after diagnosis have similar rates of obstetric and neonatal complications compared to 

healthy controls.

Methods

We performed a population-based analysis using an approach we have previously 

described,20 with linked data from the California Cancer Registry and California Office 

of Statewide Health Planning and Development (OSHPD). We obtained approval for this 

study from the Institutional Review Board of The University of Texas MD Anderson Cancer 

Center, OSHPD, the California Cancer Registry, and the State of California Committee for 

the Protection of Human Subjects.

The California Cancer Registry is California's statewide population-based cancer 

surveillance system and includes data on incident cancers diagnosed among state 

residents.21 The California OSHPD inpatient and ambulatory surgery discharge datasets 

are generated via mandated hospital reporting and contain patient-level demographic, 

diagnostic, treatment, disposition, and charge data for every inpatient and ambulatory 

surgery discharge. The California OSHPD datasets include maternal antepartum and 

postpartum hospital records for the 9 months before and 1 year after delivery, including 

information regarding the delivery, neonatal complications, and infant data. Diagnosis 

and procedure codes in the OSHPD datasets are based on the International Classification 

of Diseases, 9th Revision, Clinical Modification (ICD-9). The OSHPD datasets exclude 

deliveries in military facilities, homes, out-of-state facilities, and birthing centers not 

reporting to the California OSHPD.

California Cancer Registry records were linked to OSHPD records for patients diagnosed 

between January 2000 and December 2012. The data linkage was conducted by OSHPD 

following deterministic matching procedures using a combination of maternal date of birth, 
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social security number, and ZIP code. These procedures established a linked database with 

both oncologic characteristics and obstetric and neonatal outcomes, as previously reported.20

The reliability of the databases and variables utilized in this study has been previously 

demonstrated,22,23 with up to 98% accurate linkage between vital statistics and maternal, 

neonatal and infant hospital discharge records.24-26 Cancer case reporting to the California 

Cancer Registry is overall accurate, with audits confirming a 99% reporting rate.25 The 

California Cancer Registry has been linked to OSHPD datasets for prior studies of 

pregnancy outcomes in patients with other types of cancers.20

Using the California Cancer Registry, we identified women ages 18-45 diagnosed with stage 

I-III breast cancer (according to the 8th edition of the American Joint Committee on Cancer 

staging manual)27 between January 1, 2000, and December 31, 2012 (n=30,021). We then 

linked each eligible woman with breast cancer to the OSHPD dataset. Using a method we 

have previously described,20 we identified births in this group and calculated the date of 

conception by subtracting the estimated gestational age at delivery from date of delivery. We 

defined cases as those patients who conceived at least 12 months after the diagnosis of breast 

cancer, rationalizing that this duration would account for time required for most adjuvant 

therapies.20,28 Of the 30,021 women diagnosed with breast cancer, we excluded those who 

did not have a pregnancy (n=22,094), whose births were missing a delivery date (n=2,325) 

or showed unlikely combinations of living status and gestational age [<22 weeks or >45 

weeks; (n=81)], deliveries prior to 20 weeks gestational age (n=247), those with pregnancies 

conceived before or within the 12 months following cancer diagnosis (n=4,673), and patients 

whose date of birth in the California Cancer Registry was inconsistent with the date of birth 

in the linked OSHPD file (n=48) (Figure 1). To focus our analyses on deliveries closest to 

cancer diagnosis and treatment, we included only the first post-diagnosis birth that occurred 

during the study period. Controls were derived from the 3,691,280 patients who delivered 

in California during the years 2000-2012 and who did not link to a record in the California 

Cancer Registry.

The primary outcome was preterm birth, defined as birth at <37 weeks because this 

outcome is a leading cause of obstetric morbidity in the U.S.29,30 and has good validity 

in this dataset.31 Secondary outcomes of interest were preterm birth <32 weeks32; small 

for gestational age (SGA) neonate, defined as a neonate below the fifth percentile and 

below the tenth percentile of birth weight for sex and gestational age;33 cesarean delivery; 

fetal demise; severe maternal morbidity; and neonatal morbidity. Neonatal morbidity was 

defined as the presence of 1 or more of the 9 indicators of neonatal morbidity, adapted 

from Grobman and colleagues (Box 1).34 Severe maternal morbidity was defined as the 

presence of 1 or more of the 21 indicators established by the Centers for Disease Control 

and Prevention algorithm (Box 1).35

We compared distributions of demographic and clinical data using the Pearson chi-square 

test or Fisher exact test when appropriate for categorical data and the Student t-test or 

Wilcoxon rank-sum test for continuous variables. To match controls to cases, we used 

greedy nearest neighbor propensity-score matching without replacement in a 1:3 ratio 

of cases to controls with a caliper width set to 0.2 times the standard deviation of the 
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propensity score. We selected a breast cancer case, and then selected as a matched subject, 

the control whose propensity scores was closest to that of the breast cancer case. This 

created a cohort of subjects who differed with respect to their history of breast cancer 

but were balanced on observed covariates. Covariates examined in this study (Table 1) 

included: age (continuous), education (<12 years, ≥12 years, or missing), insurance status 

(public, private, uninsured, or missing), race and ethnicity (Asian or Pacific Islander, Black, 

Hispanic, non-Hispanic White, or none of the above), annual income (in quartiles), year of 

delivery, parity (nulliparous or multiparous), trimester of entry to prenatal care, fetal number 

per gestation (singleton, twin, or triplet or more), and the presence of maternal comorbidities 

as defined by the Centers for Disease Control and Prevention, including hypertension (none, 

chronic, gestational, pre-eclampsia, or severe preeclampsia or eclampsia), diabetes mellitus 

(none, pregestational, or gestational), renal disease, and abnormal placentation. Covariates 

were obtained from hospital records at time of delivery. Our study investigated obstetric and 

neonatal outcomes that vary by the race and ethnicity of the pregnant woman, therefore, we 

included race and ethnicity data to account for possible confounding.36

To assess for outcome differences according to use of systemic chemotherapy, we conducted 

subgroup analyses stratifying cases by receipt of chemotherapy, as chemotherapy exposure 

has previously been associated with worse obstetric and neonatal outcomes.15,20,37,38 We 

controlled for stage in this analysis. We also stratified the cases by months from initial date 

of treatment to conception (24-60 months, and >60 months, compared to <24 months),39 

as recommendations during the study period included waiting least 24 months before 

conception because of high risk of early tumor recurrence40; more than 24 months for 

women who are younger and those with more aggressive tumor types; and greater than 60 

months for those with estrogen-receptor-positive breast cancer.41 An analysis of primary and 

secondary outcomes for patients who conceived between 3 and 12 months after diagnosis 

is included in Appendix 1, available online at http://links.lww.com/xxx, for comparison 

purposes.

Logistic regression and Wald statistics were used to calculate the odds ratio (OR) and 

95% confidence intervals (CI) for the association between breast cancer status and the 

various obstetric and neonatal outcomes. All statistical tests were 2-sided with thresholds 

for statistical significance set at P<0.05 and a 95% CI not inclusive of the null (1.0). Those 

with missing values on outcomes of interest were not included in the matching process and 

removed from the regression model. These analyses were implemented in SAS Enterprise 

Guide, version 7.11 (SAS Institute Inc.).

We performed a secondary descriptive analysis and reviewed all cases to identify the number 

of cases with two or more pregnancies following a diagnosis of breast cancer. We then 

performed descriptive statistics on outcomes of interest among this population.

We conducted sensitivity analyses to evaluate how robust the associations were to 

potential unmeasured confounding. We used the “E-value,”42 a measure that makes 

minimal assumptions, to quantify the minimum strength of association that an unmeasured 

confounder must have with both the exposure (breast cancer diagnosis) and the outcome to 

fully explain away the measured association. We calculated E-values of our adjusted ORs 
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to estimate unmeasured confounding that would be required to shift a near-null association 

to a clinically meaningful difference (RR 2.0) and shift the lower limit of the confidence 

interval to exclude the null (Appendix 2, available online at http://links.lww.com/xxx). 

These analyses were implemented in Stata version 17.

Results

Of the 30,021 women age 18-45 diagnosed with stage I-III breast cancer between January 1, 

2000 and December 31, 2012, and reported to the California Cancer Registry, 553 met the 

study inclusion criteria (Figure 1). Using propensity scores in a 1:3 ratio, we matched 1,659 

controls to the 553 breast cancer cases, for a total of 2,212 in the matched cohort. Before 

propensity-score matching, there were significant differences between the groups. Compared 

to the population controls, breast cancer patients were older, more likely to be Non-Hispanic 

White, more often nulliparous, more often privately insured, with lower rates of gestational 

diabetes, and abnormal placentation. There were no significant differences between cases 

and population controls in the rates of hypertensive disease, pregestational diabetes, or renal 

disease. After propensity-score matching, there were no differences in the distributions of 

observed demographic and clinical covariates between groups (Table 1).

In the propensity-matched cohort there were no statistically significant differences between 

breast cancer cases and controls in preterm birth <37 weeks (OR, 1.29; 95% CI, 0.95-1.74) 

or preterm birth <32 weeks (OR, 0.77; 95% CI, 0.34-1.79). (Figure 2) Frequencies of 

preterm delivery (<37 weeks) by stage are available in Appendix 3, available online at 
http://links.lww.com/xxx. Breast cancer patients and controls exhibited statistically similar 

odds of an SGA neonate (<5th percentile: OR, 0.60; 95% CI, 0.35-1.03; <10th percentile: 

OR, 0.94; 95% CI, 0.68-1.30), severe maternal morbidity (OR, 1.61; 95% CI, 0.74-3.50), 

and neonatal morbidity (OR, 1.15; 95% CI, 0.81-1.62). Breast cancer patients had higher 

odds of undergoing cesarean delivery (OR, 1.25; 95% CI, 1.03-1.53) than women without a 

history of cancer. There were overall only 5 instances of fetal demise in the dataset (1 among 

cases and 4 among controls) (OR 0.75; 95% CI 0.08-6.72), limiting interpretability of odds 

ratios, thus it was not included in Figure 2.

In subgroup analysis, receipt of chemotherapy among cases did not modify neonatal 

or obstetric outcomes (Table 2). Breast cancer history was associated with decreased 

odds of preterm birth <37 weeks for those who conceived 24-60 months after initiating 

treatment when compared to those who conceived <24 months following treatment initiation 

(OR 0.42; 95% CI, 0.24-0.75, P<.01), but not among those who conceived >60 months 

following treatment initiation (Table 3). The majority of preterm deliveries occurred among 

conceptions between 12 and 60 months of diagnosis (Table 4). Analysis of cases with 

more than one pregnancy following a diagnosis of breast cancer revealed 94 women 

accounting for 104 pregnancies that met criteria, see Appendix 4, available online at http://

links.lww.com/xxx, for descriptive statistics.

Sensitivity analysis demonstrated an unmeasured confounder would need to be associated 

with both breast cancer and preterm birth <37 weeks with a risk ratio of at least 2.47 to 

shift the OR to 2.0 (previously specified clinically meaningful difference), and by a risk ratio 
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of at least 1.25 to shift the lower confidence level to exclude the null (from 0.95 to 1.01) 

(Appendix 6, available online at http://links.lww.com/xxx).

Discussion

We observed that odds of obstetric and neonatal complications among women with a history 

of breast cancer were similar to those in matched population-based controls, with the 

exception of higher odds of cesarean delivery for those with a history of breast cancer.

Consistent with our findings, a Danish study of 695 births and a North Carolina study did 

not find significant associations between breast cancer diagnosis and preterm birth or low 

birth weight.43, 44 In contrast, Hartnett and colleagues reported that breast cancer survivors 

had a higher risk of preterm birth and low birth weight than women without cancer.45 A 

meta-analysis reviewing nine studies found an increased risk of preterm birth and SGA 

among those born to mothers with a history of breast cancer compared to the general 

population.15 However, it included patients who delivered <12 months after diagnosis, and 

prior studies demonstrate an increased risk of preterm birth during this time.12 Our study 

included only those with conception ≥12 months following diagnosis.

Prior studies of women with any cancer history suggest mixed results regarding 

maternal morbidity, with some demonstrating higher rates of postpartum or antepartum 

complications,46,47 and others demonstrating no difference among breast cancer survivors 

specifically.48 The rate of cesarean delivery in our study was 45.6%, within the upper range 

of cesarean delivery rates previously reported in the literature.15 Prior studies have suggested 

that the risk of cesarean delivery might be increased in women with a history of breast 

cancer because of closer monitoring compared to the general population.44,49,50 Sensitivity 

analysis demonstrated that moderate unmeasured confounders could explain away the study 

association, these include obesity, time of day, prior obstetric history, and delivering facility, 

among others.51,52 Limitations of the datasets used in our study precluded analysis of these 

variables.

In subgroup analyses among breast cancer patients who received chemotherapy compared 

to breast cancer patients that did not receive chemotherapy, we did not find a statistically 

significant difference in adverse obstetrical or neonatal outcomes after controlling for stage. 

Our results are consistent with prior analysis from North Carolina that found no difference 

in preterm birth <37 weeks or SGA neonate <10th percentile among breast cancer survivors 

who received chemotherapy compared to population controls.15,44

In our study, women with a history of breast cancer who conceived 24-60 months following 

treatment initiation had decreased odds of preterm birth relative to those who conceived 

<24 months following treatment initiation. This is similar to prior studies that demonstrated 

higher risk of preterm birth among cancer survivors.15 However, the difference was not 

significant for women who conceived >60 months following treatment initiation, suggesting 

attenuation of the benefit of waiting to conceive.

This study represents a large, single-study assessment of obstetric outcomes in breast 

cancer patients who had a successful pregnancy with conception ≥12 months following 
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diagnosis. The linked database used in our study was robust and allowed for assessment of a 

heterogeneous population, increasing generalizability. The use of a sensitivity analysis in our 

study provided further clarity on the impact of unmeasured confounders.

Limitations of our study include lack of random allocation, inability to verify registry data, 

lack of data for all possible confounding variables, and use of historical data reflecting 

prior management of breast cancer treatment and pregnancy. Additionally, this study was 

underpowered due to an overall small number of outcomes, despite being a large database 

cohort study. The databases are limited to administratively entered codes and are subject 

to possible underreporting or misclassification of variables, as well as inaccuracies in 

the linkage process. We were unable to control for prior preterm birth, a risk factor for 

subsequent preterm birth,29 due to limitations in the datasets, though the absence of a 

significant association between preterm birth and breast cancer diagnosis in our study 

suggests that prior preterm birth is not a confounder. Lastly, we matched for risk factors 

for adverse obstetric outcomes, including history of pregnancy-induced hypertension, pre-

eclampsia, and eclampsia, thus possibly muting an association seen in higher rates among 

breast cancer survivors, however, there was overall a low number of cases with these risk 

factors and baseline characteristics prior to matching were similar.

The results of this study may facilitate clinical decision-making for patients, oncologists, 

and obstetricians by informing the risks of adverse events surrounding pregnancy among 

breast cancer survivors. It adds to a limited number of published studies on the obstetric 

and neonatal outcomes after breast cancer. Using unique database linkages, such as those in 

our study, could strengthen the design of prospective studies and address limitations of prior 

prospective studies.53

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Box 1. Indicators used to define neonatal and severe maternal morbidity *

Indicators of neonatal morbidity

• Respiratory support within 72 hours after birth

• Hypoxic-ischemic encephalopathy

• Seizure

• Infection (sepsis or pneumonia within 30 days of birth)

• Meconium aspiration syndrome

• Birth trauma

• Intracranial or subgaleal hemorrhage

• Apgar score of 3 or less at 5 minutes

• Hypotension requiring vasopressor support

Indicators of severe maternal morbidity

• Acute myocardial infarction

• Aneurysm

• Acute renal failure

• Adult respiratory distress syndrome

• Amniotic fluid embolism

• Cardiac arrest or ventricular fibrillation

• Conversion of cardiac rhythm

• Disseminated intravascular coagulation

• Eclampsia

• Heart failure or arrest during surgery or procedure

• Puerperal cerebrovascular disorders

• Pulmonary edema or acute heart failure

• Severe anesthesia complications

• Sepsis

• Shock

• Sickle cell disease with crisis

• Air and thrombotic embolism

• Blood products transfusion

• Hysterectomy
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• Temporary tracheostomy

• Ventilation

*Neonatal morbidity indicators were adapted from Grobman and colleagues,34 and severe 

maternal morbidity indicators are from the Centers for Disease Control and Prevention 

algorithm.35
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Figure 1: 
Selection of cases. CCR, California Cancer Registry; OSHPD, California Office of 

Statewide Health Planning and Development.
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Figure 2: 
Obstetric and neonatal outcomes of patients with breast cancer and matched controls, 

adjusted for age. See Appendix 5, available online at http://links.lww.com/xxx, for 

unadjusted forest plot. Diamonds and lines represent odds ratios and 95% CIs, respectively. 

The size of the gray boxes indicates the number of patients (n) included in the assessment, 

with larger gray boxes indicating more data points. Odds ratios (ORs) greater than 1 indicate 

a higher risk in breast cancer cases. The vertical line is centered at the null (1.0). PTB, 

preterm birth; SGA, small for gestational age based on curves by Oken and colleagues33; 

SMM, severe maternal morbidity based on the Centers for Disease Control and Prevention 

algorithm.35
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Table 1.

Covariates in breast cancer patients and population and matched controls
*

Covariate
Breast cancer
patients (n=553)

Population
Controls
(n=3,691,280) P value

Matched
controls
(n=1659) P Value

Age at delivery, median (IQR), years 36 (33-39) 31 (27-34) <.001 36 (33-39) 0.89

Education <.001 0.82

 <12 years 118 (21.3) 1,288,268 (34.9) 360 (21.7)

 ≥12 years 417 (75.4) 2,309,909 (62.6) 1236 (74.5)

 Missing 18 (3.3) 93,103 (2.5) 63 (3.8)

Insurance <.001 0.97

 Missing 1 (0.2) 17,672 (0.5) 4 (0.2)

 Private 460 (83.2) 2,612,634 (70.8) 1376 (82.9)

 Public 85 (15.4) 1,019,089 (27.6) 261 (15.7)

 Uninsured 7 (1.3) 41,885 (1.1) 18 (1.1)

Race and Ethnicity .001 0.97

 Asian or Pacific Islander 18 (3.3) 120,116 (3.3) 58 (3.5)

 Black 33 (6.0) 206,269 (5.6) 89 (5.4)

 Hispanic 132 (23.9) 1,176,905 (31.9) 382 (23.0)

 Non-Hispanic White 280 (50.6) 1,596,524 (43.3) 855 (51.5)

 None of the above 90 (16.3) 591,466 (16.0) 275 (16.6)

Annual income (US dollars, quartile) .018 1

 0-38,999 199 (36.0) 1,438,185 (39.0) 594 (35.8)

 39,000-47,999 80 (14.5) 668,313 (18.1) 240 (14.5)

 48,000-62,999 172 (31.1) 1,019,121 (27.6) 519 (31.3)

 63,000+ 100 (18.1) 547,524 (14.8) 300 (18.1)

 Missing 2 (0.4) 18,137 (0.5) 6 (0.4)

Delivery year <.001 1

 2000 0 (0.0) 282,382 (7.6) -

 2001 1 (0.2) 275,998 (7.5) 3 (0.2)

 2002 11 (2.0) 275,298 (7.5) 32 (1.9)

 2003 23 (4.2) 283,129 (7.7) 72 (4.3)

 2004 35 (6.3) 283,253 (7.7) 111 (6.7)

 2005 46 (8.3) 288,821 (7.8) 141 (8.5)

 2006 53 (9.6) 292,695 (7.9) 148 (8.9)

 2007 56 (10.1) 292,509 (7.9) 152 (9.2)

 2008 63 (11.4) 288,959 (7.8) 206 (12.4)

 2009 64 (11.6) 282,379 (7.6) 202 (12.2)

 2010 70 (12.7) 279,102 (7.6) 207 (12.5)

 2011 67 (12.1) 282,765 (7.7) 194 (11.7)
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Covariate
Breast cancer
patients (n=553)

Population
Controls
(n=3,691,280) P value

Matched
controls
(n=1659) P Value

 2012 64 (11.6) 283,990 (7.7) 191 (11.5)

Parity <.001 1

 Nulliparous 265 (47.9) 1,204,245 (32.6) 795 (47.9)

 Multiparous 287 (51.9) 248,6029 (67.3) 861 (51.9)

 Missing 1 (0.2) 1006 (0.0) 3 (0.2)

Trimester of entry to prenatal care .14 0.85

 First 506 (91.5) 3,279,113 (88.8) 1533 (92.4)

 Second 39 (7.1) 32,3357 (8.8) 108 (6.5)

 Third 3 (0.5) 53,893 (1.5) 8 (0.5)

 Missing 5 (0.9) 34,917 (0.9) 10 (0.6)

Fetal number per gestation .41 1

 Singleton 527 (95.3) 3,551,461 (96.2) 1581 (95.3)

 Twin 24 (4.3) 132,940 (3.6) 72 (4.3)

 Triplet or more 2 (0.4) 6879 (0.2) 6 (0.4)

Chronic hypertension .65 1

 No 542 (98.0) 3,627,170 (98.3) 1626 (98.0)

 Yes 11 (2.0) 64,110 (1.7) 33 (2.0)

Pregnancy-induced hypertension .06 0.14

 No 517 (93.5) 3,484,342 (94.4) 1591 (95.9)

 Gestational hypertension 9 (1.6) 82,128 (2.2) 18 (1.1)

 Pre-eclampsia 15 (2.7) 85,328 (2.3) 29 (1.7)

 Severe pre-eclampsia or eclampsia 12 (2.2) 39,482 (1.1) 21 (1.3)

Pregestational diabetes .88 0.12

 No 547 (98.9) 3,648,607 (98.8) 1651 (99.5)

 Yes 6 (1.1) 42,673 (1.2) 8 (0.5)

Gestational diabetes .002 0.97

 No 490 (88.6) 3,403,676 (92.2) 1471 (88.7)

 Yes 63 (11.4) 287,604 (7.8) 188 (11.3)

Renal disease .06 0.10

 No 549 (99.3) 3,680,397 (99.7) 1655 (99.8)

 Yes 4 (0.7) 10,883 (0.3) 4 (0.2)

Abnormal placentation .01 0.79

 No 541 (97.8) 3,655,275 (99.0) 1626 (98.0)

 Yes 12 (2.2) 34,422 (0.9) 33 (2.0)

IQR, interquartile range.

*
Values in table are number of patients (percentage) unless otherwise indicated. Percentages may not add to 100% due to rounding.
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Table 2.

Subgroup analyses of obstetric and neonatal complications among cases who received chemotherapy 

compared to cases that did not receive chemotherapy

Outcomes n OR (95% CI)

PTB <32 weeks 7 0.34 (0.07–1.80)

PTB <37 weeks 69 1.16 (0.64–2.08)

SGA <5th %ile 17 0.47 (0.16–1.40)

SGA <10th %ile 52 0.60 (0.32–1.13)

Cesarean section 252 1.22 (0.83–1.80)

Severe maternal morbidity 10 0.47 (0.11–2.08)

Neonatal morbidity 48 1.08 (0.56–2.11)

Total number of cases: 553. One instance of fetal demise among those who received chemotherapy; OR and CI not calculated. Outcomes controlled 
for stage.

Abbreviations: OR, odds ratio; CI, confidence interval; PTB, preterm birth; SGA, small for gestational age, %ile, percentile.
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Table 3.

Subgroup analyses of obstetric and neonatal complications by timing from treatment initiation to conception 

compared to conceptions within 24 months of treatment initiation

24-60 months >60 months

Outcomes n OR (95% CI) OR (95 % CI)

PTB <32 weeks 7 0.14 (0.02–1.23) 0.88 (0.16–4.99)

PTB <37 weeks 69 0.42 (0.24–0.75) 0.65 (0.32–1.31)

SGA <5th %ile 17 1.08 (0.32–3.69) 2.44 (0.63–9.52)

SGA <10th %ile 51 0.90 (0.46–1.75) 0.97 (0.41–2.31)

Cesarean section 250 1.23 (0.83–1.82) 1.34 (0.80–2.21)

Severe maternal morbidity 10 0.60 (0.13–2.81) 1.86 (0.35–9.91)

Neonatal morbidity 47 0.61 (0.31–1.21) 1.06 (0.47–2.39)

Total of 550 cases with complete data for review when controlling for stage. One fetal demise occurred, no OR or CI calculated. Abbreviations: 
OR, odds ratio; CI, confidence interval; PTB, preterm birth; SGA, small for gestational age; %ile, percentile.
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Table 4:

Frequency of preterm delivery (<37 weeks) by time from diagnosis to conception among 553 cases*

Time from diagnosis to
conception (months)

Preterm Birth
<37 weeks

n=69

No Preterm Birth
<37 weeks

n=484
Total
n=553

12 to <24 29 (42.0) 125 (25.8) 154 (27.9)

24 to <60 26 (37.7) 268 (55.4) 294 (53.1)

≥60 14 (20.3) 91 (18.8) 105 (19.0)

*
Values in table are number of patients (column percentage)
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